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Summary of Submission to the Secretary
The tests being submitted for review by the Secretary are the Massachusetts Adult
Proficiency Test – College and Career Readiness (MAPT-CCR) for Mathematics and the
Massachusetts Adult Proficiency Test – College and Career Readiness (MAPT-CCR) for
Reading.
Both the Mathematics and Reading editions of the MAPT-CCR are being submitted for
review by the Secretary. The MAPT-CCR tests are multi-stage adaptive tests administered on a
computer and delivered to learning centers and other adult education programs across
Massachusetts via the Internet. The MAPT-CCR is designed to measure the National Reporting
System (NRS) educational functioning levels (EFLs) as stated below.
In Reading:
Level 2 - Beginning Basic
Level 3 - Low Intermediate
Level 4 - High Intermediate
Level 5 - Low Adult Secondary
Level 6 - High Adult Secondary
In Mathematics:
Level 2 - Beginning Basic
Level 3 - Low Intermediate
Level 4 - Middle Intermediate
Level 5 - High Intermediate
Level 6 - Adult Secondary
Because the MAPT-CCR tests are multi-stage adaptive, there are no pre-assembled linear
forms. Each examinee progresses through a sequence of six sets of items (modules) which are
adaptively selected during test administration based on learner proficiency. The modules are
assembled from the items in the MAPT-CCR item bank, which themselves are aligned to the
CCRSAE standards adopted by the Massachusetts Department of Elementary and Secondary
Education’s Adult and Community Learning services unit. There are six modules at each NRS
level listed above, for a total of 30 modules available for administration in each MAPT-CCR
panel (combinations of modules that meet content and statistical requirements; they help to
ensure that test takers see different items at each testing occasion), and there are three MAPTCCR panels available for administration in FY19.
There are no subtests or abbreviated tests being submitted.
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MAPT-CCR Contact Information
For inquiries regarding the MAPT, including technical details, please contact;
Professor Stephen G. Sireci
Department of Educational Policy, Research & Administration
Center for Educational Assessment
University of Massachusetts Amherst
N110, Furcolo Hall
813 North Pleasant Street
Amherst, MA 01003
sireci@acad.umass.edu
Phone: (413) 545-0564
Fax: 413-545-2879
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Chapter I. Introduction and Purpose of this Manual
Proper test score use and interpretation requires a firm understanding of the capabilities
and limitations of a testing program. As described in the Standards for Educational and
Psychological Testing (American Educational Research Association (AERA), American
Psychological Association, & National Council on Measurement in Education, 2014), “The
supporting documents for tests are the primary means by which test developers, publishers, and
other providers of tests communicate with test users” (p. 123). The purpose of this Technical
Manual is to inform all current and potential users of the Massachusetts Adult Proficiency Tests
for College and Career Readiness (MAPT-CCR) in mathematics and reading of (a) the purpose
of the tests and their intended uses; (b) the content of the tests; (c) the processes used to develop,
validate, and set standards on the tests, (d) the processes used to ensure assessment equity across
diverse learners; (e) the technical characteristics of the test such as measurement precision, score
scale characteristics, and multistage-adaptive test administration design; and (f) how to properly
interpret the test scores. Additional information regarding test administration and other policies
related to assessing the proficiencies of adult learners in Massachusetts can be found on the web
site of the Massachusetts Department of Elementary and Secondary Education’s Office of Adult
and Community Learning Services (ACLS; http://www.doe.mass.edu/acls/assessment). That
web page contains links to the MAPT-CCR practice tests and other information regarding the
MAPT-CCR, as well as the official Massachusetts ACLS FY2018 and FY2019 Assessment
Policies document. Technical reports describing specific test development features or MAPTCCR validation studies are also available from the Center for Educational Assessment (CEA) at
the University of Massachusetts Amherst. A current listing of these reports is presented in
Appendix A.
This Technical Manual is intended to be informative to several audiences; however, some
sections may require familiarity with statistics and other aspects of psychometrics. The types of
professionals who may be interested in the material in this manual include adult education
teachers, administrators, and staff; representatives from the US Department of Education and
other organizations interested in evaluating the technical merits of the MAPT-CCR;
representatives from AE programs in other states who want to understand the strengths and
limitations of MAPT-CCR; and members of the psychometric and educational research
communities who are interested in test development, validation, and computer-based testing.
The MAPT-CCR represents an evolution in testing and so it is also likely to be of interest
to many researchers studying educational assessment. The multistage adaptive nature of the
tests, the linking of the score scale to the National Reporting System’s Educational Functioning
Levels, the alignment of the tests to the College and Career Readiness Standards for Adult
Education (Pimentel, 2013), and the explicit recruitment and inclusion of teachers in the test
development and evaluation processes are relatively unique features of this assessment program.
For this reason, we have tried to be as comprehensive as possible in documenting all processes
used in the development and validation of these tests, as well as the rationales behind our
decisions.
As described in Chapter II (Descriptions of the MAPT-CCR), the MAPT testing program
has been operational since July 2006. There have been two previous editions of this Manual and
one supplement. The first (Sireci et al., 2006), described the first version of the MAPT.
Significant changes occurred each year, which required release of a second technical manual

1

(Sireci et al., 2008) and a Technical Manual Supplement (Zenisky, Sireci, Martone, Baldwin, &
Lam, 2009). Significant changes have also occurred since the Supplement, and so updated
documentation that reflected these changes was needed. Chief among those changes is the
transition of the MAPT to the MAPT-CRR, to measure the academic content detailed in the
College and Career Readiness Standards for Adult Education (CCRSAE; Pimentel, 2013). The
present manual describes the procedures implemented in the MAPT since its inception, with a
specific focus on the activities undertaken in the context of the MAPT-CCR, and provides
comprehensive information about the current (FY2019) testing system. References to other
technical reports and resources are provided throughout so that anyone interested in learning
more about the MAPT/MAPT-CCR can discover the complete story.
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Chapter II. A Brief History of the Massachusetts Adult Proficiency Test Assessment
Program
1. Introduction
In December 2001, the National Academy of Sciences held a two-day workshop to
explore measurement issues in adult education (Mislevy & Knowles, 2002). The seed for what
eventually would become the Massachusetts Adult Proficiency Tests (MAPT) was planted
during this workshop through a conversation between Bob Bickerton from the Massachusetts
Department of Elementary and Secondary Education, and Stephen Sireci and Ron Hambleton
from the Center for Educational Assessment at the University of Massachusetts Amherst. At that
time, Massachusetts was studying the available assessments for adult learners and wanted to
identify, or possibly develop, reading and math tests that would meet the needs of adult learners
in Massachusetts. Through this conversation, it was concluded that such tests would need to be
designed for adults, align closely with the curriculum frameworks for adult education learners in
Massachusetts, meet the needs of the U.S. Department of Education’s National Reporting
System, and be sufficiently flexible to measure educational gains across a wide spectrum of
proficiency in each subject area.
Around the same time, the Massachusetts Department of Elementary and Secondary
Education (MDESE) assembled a Performance Accountability Working Group (PAWG), which
comprehensively studied available assessments for AE learners. This Group evaluated the
overlap of several national tests with the Massachusetts frameworks and concluded
The commercially available assessment that came closest to alignment with the
ELA and Math Curriculum Framework standards was the
TABE…Unfortunately, “closest” still only represents a 56% correlation of the
TABE’s test items with learning standards in the math framework and even less
for alignment with the English Language Arts standards...the TABE is also
limited in the degree to which it meets the PAWG’s third overriding goal as
stated earlier - assessments must provide useful information to teachers and
students. These are three of the reasons why the TABE is not recommended as a
long-term solution for assessing ABE Reading, Writing and Math.
(Massachusetts Adult Basic Education Performance Accountability Working
Group, 2002, p. 6)
It was clear from the PAWG report that none of the commercially available assessments
would be appropriate for adult learners in Massachusetts. A decision was made to study whether
new assessments, capitalizing on 21st-century computer and psychometric technology, could be
developed to meet the aforementioned needs. This decision led to a contract between the
MDESE and the Center for Educational Assessment (CEA) at UMass. Since January 2003, the
CEA at the University of Massachusetts Amherst (UMass), under a contract awarded by
MDESE, has worked closely with the Department’s Office of Adult and Community Learning
Services (ACLS) to develop achievement tests in mathematics and reading that are appropriate
for adult learners in Massachusetts. Our collaborative vision in creating these tests involved
ensuring the tests are (a) aligned to the National Reporting System’s (NRS) Educational
Functioning Levels (EFLs), (b) aligned with the curriculum frameworks established by ACLS
and the AE community in Massachusetts, (c) sensitive enough to measure gain across the EFLs
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within the NRS, (d) consistent with the instruction in AE classrooms as directed by these
frameworks, (e) developed with comprehensive input from teachers and administrators from the
AE community in Massachusetts, and (f) a catalyst for more effective instruction for adult
learners throughout the Commonwealth.
Early on in our collaboration we realized that measuring AE learners’ gains required a
highly specialized test design. Given that AE learners span a wide range of proficiency and
typically are unable to take classes full-time, the testing system would need to measure progress
along a wide spectrum of achievement and would need to be sensitive to small, but meaningful,
educational gains. These two needs are best met by adaptive test designs that adjust the
difficulty of an exam according to how well learners perform while taking the exam (Hambleton,
Zaal, & Pieters, 1991; Luecht & Sireci, 2011; Sands, Waters, & McBride, 1997; Sireci, 2004;
Wainer, 2000). The decision to use an adaptive test administration design is consistent with the
recommendations from a national panel of experts convened by the National Academy of
Sciences (the Committee for the Workshop on Alternatives for Assessing Adult Education and
Literacy Programs) to address issues in AE assessment. In fact, one of the concluding themes of
the Committee was that, given the wide diversity of proficiency among adult education learners
and their limited time in the classroom, some form of computerized-adaptive testing would be
beneficial (Mislevy & Knowles, 2002). We embraced this recommendation, and after the
MDESE confirmed sufficient computer resources would be made available to adult education
programs throughout the state, we decided the tests to be developed for Massachusetts would
capitalize on the best adaptive technology available. We explain the adaptive structure and
technology on which the MAPT-CCR is built in Chapters III (Descriptions of the MAPT-CCR)
and IV (MAPT-CCR Test Construction and Maintenance Procedures).
Technological innovations in educational assessment are not limited to computerized test
administration. The test scoring and scaling processes for the MAPT-CCR are based on item
response theory (IRT), which provides a sophisticated set of statistical models that specify the
relationship between students with different proficiencies and items of different difficulties. IRT
allows for scoring students on a common scale, even if they respond to items that are very
different from each other with respect to difficulty. IRT and the scaling and scoring processes on
which the MAPT-CCR are based are described in Chapters IV (MAPT-CCR Test Construction
and Maintenance Procedures) and V (Developing the MAPT-CCR Score Scale).
2. The Four Generations of MAPT
Over the 12-year history of the MAPT, our approach to development has been one of
continuous improvement, where there have been significant evolutionary changes since the
MAPT’s inception that have led to substantial improvements with respect to its precision of
measurement and validity. To describe how the MAPT has changed over time, we divide its
history into four intervals. The first period, from 2006-2008 represents how the MAPT was
initially developed using a “three-stage” computerized-adaptive test design and a relatively
simple IRT model. The second period, from 2008-2010, was characterized by the change to a
six-stage design based on a more complex IRT model. The third period, from 2011 to 2017,
retained the six-stage design and IRT model, but updated the content specifications for the
Reading test (to align better with revisions to the reading standards in the Massachusetts Adult
Basic Education English Language Arts Framework) and improved the method for calibrating
items onto the MAPT scale. In that third period, one additional change was reducing the number
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of scored items administered to each learner from 40 items to 35. The most recent generation of
the MAPT, the MAPT-CCR, from 2017 to the present, reflects a critical shift in content, test
specifications, and performance levels to be measuring the CCRSAE (Pimentel, 2013) and the
NRS’s updated Educational Functioning Levels. Each of these generations is briefly described
next. The technical aspects of the earlier generations are touched upon in other sections of the
manual, where relevant.
MAPT Generation I: 2006-2008
As reported earlier, the MAPT first became operational in July 2006. However, a great
deal of work occurred before this time to make these tests possible. As described in Chapter IV
(MAPT-CCR Test Construction and Maintenance Procedures), we conducted several workshops
across the state to train adult education teachers to write quality multiple-choice items in
accordance with accepted principles of item writing (e.g., Downing & Haladyna, 1997;
Haladyna, 1994; Haladyna & Downing, 1989), and to understand fundamental issues in
educational assessment such as reliability and validity. Over 200 AE professionals participated
in these workshops and over 1,000 items were constructed in the first year. Furthermore, by
design, all of the items were tied to a benchmark listed in the Massachusetts Adult Basic
Education curriculum frameworks. These items were “tried out” using adult education learners
who participated in pilot studies.
Obviously, developing the MAPT test content was a major endeavor during its earliest
stages. However, we also needed to find a way to deliver the tests over the Internet using a
computerized-adaptive test administration design. After evaluating several computer-based test
delivery vendors, CEA decided to use the Online Web-based Learning (OWL) system, which
was developed at UMass by the UMass Center for Educational Software Development (CESD).
Thus, before the first piloting of MAPT items began, CESD was brought in as a new partner in
the process. In addition to being able to deliver the MAPT, CESD allowed for gathering
information about the amount of time it took each learner to respond to each item—a feature that
was not available with the other vendors.
After items were developed and entered into the OWL system, we initiated two studies to
try-out, or pilot, MAPT items. For the MAPT pilot tests, adult education learners across
Massachusetts took 30-item MAPT tests that were designed to acquire data for statistical
analysis of the items and development of the tests that became operational in 2006. There were
two large-scale pilot tests. The first pilot test occurred between March 2005 and June 2005, and
the second occurred between October 2005 and January 2006. A total of 1,101 unique items
were evaluated during Pilots 1 and 2, and over 2,500 adult education learners participated in each
pilot. Some learners took the tests more than once. In addition to gathering statistical
information regarding the difficulty and discriminating power of each pilot item, we also
gathered and analyzed information regarding the amount of time it took learners to respond to
each item and to complete the 30-item pilot test. These data were helpful for estimating the
amount of time it would take learners to complete the operational 40-item tests. Complete
details regarding these initial pilot studies can be found in Sireci et al. (2006).
The results from the pilot tests were used to develop two “panels” of MAPT in each
subject area (Reading and Math) that became operational in 2006. These panels involved
learners beginning the test at a particular EFL entry point and responding to a total of 40 scored
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items. In addition to the 40 items that contributed to the learner’s score, each learner responded
to 5-10 pilot items that were being considered for use on future tests. These pilot items are
embedded within the MAPT and learners are blind to whether an item is an operational or pilot
item. Currently, each MAPT contains 5 pilot items.
MAPT Generation II: 2008-2010
The first-generation MAPT was operational for two years before we incorporated
changes to improve the tests. There are four features that distinguished Generation II from
Generation I. First, we changed the IRT model we used to calibrate items and score examinees
from a one-parameter (Rasch) model to a three-parameter model. We were able to use a more
general model after year 2 because we finally had sufficient numbers of learners responding to
the items to estimate stable item discrimination and lower-asymptote parameters. More
information on IRT scaling and scoring can be found in Chapter V (Developing the MAPT-CCR
Score Scale).
The second major change was a change in the number of stages in the multistageadaptive test administration design. In Generation I, learners responded to 10 items in Stage 1,
14 items in Stage 2, and 16 items in Stage 3. Generation II featured a switch to a 6-stage design,
where examinees responded to 15 items in Stage 1 and 5 items each in Stages 2-6. This design
resulted in better estimates of scores for examinees (Meng, Zenisky, Schweid, & Sireci, 2009).
In addition, this new design removed the restriction that learners could move only one (adjacent)
EFL after the first and second stages.
The third major change in Generation II was an updating of the MAPT item banks in both
mathematics and reading to assess knowledge and skills at the “High Adult Secondary” EFL.
Many new items were calibrated and added to the bank to better distinguish skills at that level
and to better track learners’ educational gains from the “Low Adult Secondary” EFL to High
Adult Secondary. In addition, for math, each item in the bank was linked to a new dimension in
the test specifications called “Topic.” The topic dimension represented an intermediary coding of
each item in between the benchmark level and the content strand level. The development of
these topics was seen as more instructionally relevant for AE teachers, which enhanced the
degree to which results from the MAPT influenced mathematics instruction.
The fourth major change that characterized Generation II was the development of
comprehensive student and class score reports for the MAPT for Mathematics and Numeracy
(released in 2009) and the MAPT for Reading (released in 2010). These reports, and their
corresponding instructional support material, are described further in Chapter X (Interpreting
MAPT-CCR Test Scores).
MAPT Generation III: 2011-2017
The third generation of the MAPT retained the improvements incorporated in Generation
II, specifically, the 6-stage design, more sophisticated IRT scaling and scoring, and score reports.
However, in 2010, the Massachusetts DESE significantly revised the reading standards in the
English Language Arts curriculum framework for adult basic education. The revisions were an
important improvement to the Framework, but also led to some misalignment between the test
specifications for the MAPT for Reading and the Frameworks. Thus, several meetings were held
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with ACLS and a new committee was formed to revise the MAPT for Reading test
specifications.
Another change introduced in the MAPT Generation III was an addition of a third panel
of test items. That is, the number of panels was increased from two to three in each subject area.
This improvement allowed learners who tested three times a year to be assigned to a different
panel of test items each time they took the test. The final change was in the number of items
administered to learners. This change was implemented with the Fiscal Year 2013 tests (released
in July 2012). Based on extensive research on the precision of MAPT scores, the length of the
test was reduced by 5 items, from 40 to 35 total scored items. The number of items administered
at each stage was also changed to 10 scored items in Stage 1, followed by 5 scored items in each
of the 5 succeeding stages. The decision to reduce the MAPT test length was motivated by an
interest in reducing testing time for learners, and a program of research carried out in 2011-2012.
Crotts, Zenisky, Sireci, and Li (2013) found that MAPT tests built to the 35-item length could
attain comparable levels of reliability and measurement precision (relative to the 40-item tests).
The details of the current 6-stage design of the MAPT are provided in Chapters III (Description
of the MAPT-CCR) and IV (MAPT-CCR Test Construction Procedures).
MAPT Generation IV: 2017-Present
The fourth and current generation of the MAPT introduced a significant revision made to
fully reflect the shift to the CCRSAE. In this, the current version of the MAPT (henceforth the
MAPT-CCR), for both content areas, all items are aligned to curriculum standards detailed in the
CCRSAE (Pimentel, 2013), and this is supported by content validity studies described in Chapter
VIII (Validity). Briefly, in these studies, AE instructors were involved in looking at items and
evaluating the match to the CCRSAE curricular standards. In addition, updated test
specifications for each content area and level were developed to reflect the CCRSAE by
practitioner committees, and these processes and the outcomes of that work are shown in
Chapters III (Description of the MAPT) and IV (MAPT-CCR Test Construction Procedures).
In addition, a full standard setting was carried out in both Mathematics and Reading in
Spring 2018. Given the recent updates to the NRS Educational Functioning Levels, as well as
the aforementioned substantial changes made to the test content and test specifications, it was
necessary to convene committees of practitioners to establish cut-scores on the MAPT-CCR
scale that fully correspond to the current NRS EFLs for AE. The full details of the Spring 2018
MAPT-CCR standard setting is available in Chapter VI (Establishing the Cut-Scores for the NRS
Educational Functioning Levels on the MAPT-CCR).
3. MAPT/MAPT-CCR Administration Counts (2006 to present)
As part of the MAPT-CCR technical documentation, we also provide in this section the
administration counts of the MAPT from inception in 2006 to the present.
Figure II.1
MAPT-CCR for Mathematics Test Administration Counts from 2006 to Present
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Figure II.2
MAPT-CCR for Reading Test Administration Counts from 2006 to Present

4. MAPT-CCR Documentation
In the remaining sections of this manual, we describe the complex nature of the MAPTCCR and the procedures used to develop and evaluate these tests. This manual represents the
fourth compendium of technical information on the MAPT-CCR and is a substantial update to its
predecessor which was published in July 2009 (Zenisky et al., 2009). In addition to the technical
manuals, we have produced over 80 research reports on the MAPT, many of which are cited in
this manual, and all of which are available upon request from the Center for Educational
Assessment (CEA) at UMass. A listing of these research reports appears in Appendix A.
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Chapter III. Description of the MAPT-CCR
1. The Purpose of the MAPT-CCR
There are many assessment needs in adult education. These needs include placement of
learners into appropriate instructional programs, measuring learners’ educational gains over time,
and diagnosing their strengths and weaknesses in specific subject areas for instructional
purposes. Another important need is accountability. The Massachusetts Department of
Elementary and Secondary Education, which funds AE programs in the Commonwealth, needs
to evaluate programs with respect to the degree to which they are helping learners meet their
educational goals according to the College and Career Readiness Standards for Adult Education
(Pimentel, 2013). There are also accountability needs at the Federal level, because
Massachusetts receives Federal funding for its AE programs. The US Department of Education
(DOE)’s Office of Career, Technical, and Adult Education (OCTAE) established the National
Reporting System (NRS) for Adult Basic Education, which requires states to measure AE
learners’ educational gains as a core outcome measure of program effectiveness (see
http://www.nrsweb.org/). All states receiving funds from OCTAE must comply with the NRS
requirements. These Federal and state accountability demands were the primary factors
motivating development of the MAPT-CCR.
The purposes of the MAPT-CCR are to measure AE learners’ knowledge and skills
in mathematics and reading so that their progress in meeting educational goals can be
evaluated. The MAPT-CCR is designed to measure learners’ educational gains for the purposes
of state monitoring and accountability under the NRS. Thus, they are tied to the NRS’
educational functioning levels (EFLs). Learners’ MAPT-CCR scores and score gains can be
aggregated to provide meaningful summative measures of program effectiveness. The specific
knowledge and skills measured by MAPT-CCR come from the College and Career Readiness
Standards for Adult Education (Pimentel, 2013) and are described in detail in this chapter.
Although the MAPT-CCR is not designed for diagnostic purposes, learners’ performance
on the MAPT-CCR can be used, in conjunction with other measures of their knowledge and
skills, to better understand their strengths and weaknesses. The MAPT-CCR score reports were
designed with the goal of providing as much information as possible to teachers regarding how
well learners are mastering specific benchmarks in the statewide mathematics and reading
curriculum frameworks. More information regarding how the MAPT-CCR Individual Student
and Class Score Reports can be used to improve instruction is provided in Chapter X
(Interpreting MAPT-CCR Test Scores). In tailoring instruction to a particular learner, MAPTCCR scores should be useful as one piece of information in a comprehensive assessment of
learners’ strengths and weaknesses that includes classroom assessments, homework assignments,
and classroom behavior.
MAPT-CCR assessments are also not designed for placing learners into instructional
programs. As described in the Assessment Policies and Procedures Manual
(http://www.doe.mass.edu/acls/assessment/), learners should be in instructional programs for at
least two weeks before they are pre-tested with the MAPT-CCR. If there are any questions
regarding proper or improper interpretations of MAPT-CCR scores, please contact ACLS or
CEA (page ii of this Technical Manual).

10

In this chapter, we describe what is measured by the MAPT-CCR for Mathematics and
the MAPT-CCR for Reading. Both mathematics and reading proficiencies can be described as
unobserved “constructs” because we have constructed ideas of what these proficiencies are and
how they are manifested. Making an abstract construct concrete enough for assessment purposes
requires the development of test specifications. Therefore, our descriptions of what the MAPTCCR measures begin with a description of what the MAPT-CCR tests measure, and how the test
specifications were developed in each subject area.
2. Description of the MAPT-CCR for Mathematics
The first step in developing the MAPT-CCR is developing the specifications describing
the “construct” of Mathematics. In addition to the College and Career Readiness Standards for
Adult Education (Pimentel, 2013), the Educational Functioning Level descriptions from the
National Reporting System (Office of Career, Technical, and Adult Education (OCTAE), 2017)
were also considered. In consultation with the MAPT-CCR for Mathematics Advisory
Committee, the MAPT-CCR Test Specifications Committee, and the Adult and Community
Learning Services unit of the Massachusetts Department of Elementary and Secondary
Education, it was decided to operationally define the MAPT-CCR for Mathematics using two
dimensions. The first dimension is a content strand dimension comprising Domain Groups
drawn from the CCRSAE. These strands are:
• Numbers and Operations: Base Ten
• Operations and Algebraic Thinking & Expressions and Equations
• Numbers and Operations: Fractions & Ratios and Proportional Relationships
• The Number System
• Geometry
• Measurement and Data & Statistics and Probability
• Functions
The second dimension is a cognitive (reasoning) dimension containing three levels, derived from
the Standards for Mathematical Practices and the Components of Rigor. For the MAPT-CCR for
Mathematics, the three cognitive skill levels are:
• Recall (Procedural Understanding)
• Skill / Concept (Conceptual Understanding)
• Strategic Thinking (Problem Solving)
In addition to the two-dimensional framework for defining the MAPT-CCR for
Mathematics, the test development framework needed to address the different NRS Educational
Functioning Levels. The NRS Education Functioning Levels put forth by OCTAE define what
are the knowledge and skills that learners at each NRS level should have. The test specifications
that governed development of this test stipulated specific percentages of test items in each of the
intersections of content strands and cognitive levels, and these percentages were set within each
Educational Functioning Level. The MAPT-CCR for Mathematics draws from these EFLs as
well, and thus measures five performance levels, from Beginning Basic Adult Education to Adult
Secondary Education.
In the MAPT-CCR for Mathematics, the test is structured as a six-stage multi-stage
adaptive test, with modules at five different levels of difficulty in each stage. There are 35
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scored items and 5 unscored (pilot) items in every completed MAPT-CCR for Mathematics test.
Those levels of difficulty correspond to the five NRS EFLs measured by the MAPT-CCR for
Math. In each stage of the MAPT, there is a module of items that corresponds to Beginning
Basic Adult education content and skills, a module of Low Intermediate Basic Education content
and skills, a module of Middle Intermediate Basic Education content and skills, a module of
High Intermediate Basic Education content and skills, and a module of Adult Secondary
Education content and skills.
There are three parallel panels operational for the MAPT-CCR for Mathematics, roughly
analogous to the forms concept of paper-based testing. On each of these panels, there are six
modules in place for each of five EFLs. Across three panels, this results in 18 modules at each
of the five EFLs for a grand total of 90 modules for the entire MAPT-CCR for Mathematics for
fiscal 2019 and beyond.
Across the three parallel panels, there is a 15-item entry-point module at each of the five
possible entry point, which results in 15 15-item entry point modules total. For the modules at
stages 2 through 6, across the three panels, there are three 5-item modules (also known as
testlets) at each EFL at each stage. This results in 15 5-item modules for each EFL, and 75 5item modules total for the MAPT-CCR for Mathematics (90 modules total).
3. Description of the MAPT-CCR for Reading
As with development of test specifications for the MAPT-CCR for Mathematics, the
development of test specifications for the MAPT-CCR for Reading followed the College and
Career Readiness Standards for Adult Education (Pimentel, 2013) and the NRS Educational
Functioning Level descriptions (OCTAE, 2017). The “construct” of Reading was defined for the
MAPT-CCR using two dimensions, by the MAPT-CCR Reading Advisory Committee and the
MAPT-CCR Test Specifications Committee. One dimension pertained to Groups (Key Ideas
and Details, Craft and Structure, and Integration of Knowledge and Ideas) and the other was Text
Type (Literary or Informational). The Groups follow the group structure of the Common Core
State Standards and the CCRSAE, and folded into the groups are Topics, which are capturing the
benchmarks and skills listed in each of the Anchors of the CCRSAE.
In addition to the two-dimensional framework for defining the MAPT-CCR for Reading,
the test development framework needed to address the different Educational Functioning Levels.
The EFLs that distinguish the different performance levels present in the adult education learner
population are defined by OCTAE. The MAPT-CCR for Reading also incorporates these
performance level descriptions and thus measures five NRS EFLs, from Beginning Basic to High
Adult Secondary Education.
The MAPT-CCR for Reading is structured as a six-stage multi-stage adaptive test, with
modules at five different levels of difficulty in each stage. There are 35 scored items and 5
unscored (pilot) items in every completed MAPT-CCR for Reading test. Those levels of
difficulty correspond to the five NRS EFLs measured by the MAPT-CCR for Reading. In each
stage of the MAPT, there is a module of items that corresponds to Beginning Basic Adult
Education content and skills, a module of Low Intermediate Basic Education content and skills, a
module of High Intermediate Basic Education content and skills, a module of Low Adult
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Secondary Education content and skills, and a module of High Adult Secondary Education
content and skills.
There are three parallel panels operational for the MAPT-CCR for Reading, roughly
analogous to the forms concept of paper-based testing. On each of these panels, there are six
modules in place for each of five EFLs. Across three panels, this results in 18 modules at each
of the five EFLs for a grand total of 90 modules for the entire MAPT-CCR for Reading for fiscal
2019 and beyond.
Across the three parallel panels, there is a 15-item entry-point module for each panel at
each entry point, which results in 15 15-item entry point modules total. For the modules at
stages 2 through 6, across the three panels, there are three 5-item modules at each EFL at each
stage. This results in 15 5-item modules for each EFL, and 75 5-item modules total for the
MAPT-CCR for Reading (90 modules total).
4. Overview of the MAPT-CCR Test Specification Development Process
As mentioned in Chapter II (A Brief History of the Massachusetts Adult Proficiency Test
Program), a primary factor in the original decision to develop assessments specifically for AE
earners in Massachusetts was a desire to link assessments with the Massachusetts AE curriculum
frameworks developed by the DESE. To ensure the MAPT would be aligned with the
curriculum frameworks and with instruction in AE classrooms, UMass and ACLS (with input
from the System for Adult Basic Education Support, SABES) worked together to assemble test
development specification committees. Separate committees were assembled for the MAPT for
Mathematics and Numeracy and for the MAPT for Reading. More recently, the MAPT has been
linked to the CCRSAE operationally since 2017.
The first test specifications committees met in 2003 and 2004 to develop the original test
specifications, and subsequently, given changes to the Massachusetts Adult Education
Curriculum Frameworks in both subject areas, revisions to the test specifications have been
made over time. These revisions occurred in 2004 for Mathematics and in 2007 and 2011 for
Reading. The most recent test specifications were developed in 2014 to measure the content of
the CCRSAE, and the MAPT-CCR for Reading test specifications underwent an additional
update in Spring 2018.
In terms of basic procedure, in each subject area, test specification development
committees, and test specification revision committees, are established. The members of these
committees are experienced adult education teachers (including some who were administrators
with considerable AE teaching experience) nominated by ACLS. A summary of the different
committees involved in developing test specifications for the MAPT over time is presented in
Table III.1. There are essentially two reports produced for each content area-specific test
specification development project. The first report for each project is a preliminary report of the
issues that was developed by CEA in conjunction with ACLS. These preliminary reports explain
why test specifications or revised test specifications were necessary, and include some draft
specifications for the external committee to consider. Each project is coordinated by sending the
preliminary report as part of the “read-ahead” materials before a face-to-face committee meeting.
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During the test specification meetings, the Committees provided reactions to the report,
discussed the best dimensions that should be used to create the specifications, and provide
judgments regarding the percentages of test items that should fall into each cell of each
dimension of the test specifications. The results of the meeting were captured in a draft report
that was sent to the Committee members for review and feedback. Feedback was gathered via
conference calls and email. After incorporating this feedback, the Committee “signed off” on the
report and the test specifications were sent to ACLS as final specifications.
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Table III.1
MAPT Test Specification Development Committees
Year

Subject
Area

2003 Math
2003 Reading
2004 Math
2004 Reading
2004 Math
2004 Reading
2006 Reading
2007 Reading
2010 Reading
2011 Reading
2014 Math
2014 Reading
2018 Reading

Document
Preliminary Specifications for ACLS Mathematics and
Numeracy Proficiency Tests
Preliminary specifications for ACLS Reading Proficiency
Tests.
Specifications for the ACLS Mathematics and Numeracy
Proficiency Tests
Specifications for the ACLS Reading Proficiency Tests
Refinements to AE mathematics standards for assessment
purposes
Proposed refinements to AE Reading Test Specifications:
Revisions to the Reading Standards for Assessment
Proposed revised specifications for MAPT for reading
Proposed revisions to the MAPT for reading test
specifications
Proposed revisions to the specifications for the MAPT for
Reading
Revisions to the specifications for the MAPT for Reading
Test specifications for the Massachusetts Adult
Proficiency Test for Mathematics -College and Career
Readiness
Test specifications for the Massachusetts Adult
Proficiency Test for Reading -College and Career
Readiness
Revisions to the specifications for the Massachusetts
Adult Proficiency Test for Reading -College and Career
Readiness

# Committee
Members
N/A
N/A
6
6
3
4
N/A
8
N/A
6
7
5
3

5. Test Specifications for the MAPT-CCR for Mathematics
In this section we present the processes taken to develop the final test specifications for
the MAPT-CCR for Math. Our goal in creating these test specifications was to involve AE
teachers and leaders in the field who are familiar with current mathematics standards and how
they should be taught to adult learners in Massachusetts. We also sought to include mathematics
specialists and those who are familiar with how mathematics is defined in the Common Core
State Standards (CCSS). We accomplished these goals by convening a MAPT-CCR for
Mathematics Test Specifications Advisory Committee comprising three members, and a MAPTCCR for Mathematics Test Specifications Development Committee comprising seven members.
The Committee Members, UMass project personnel, and ACLS staff assisting in the
development of the test specifications are listed in Appendix C.
The process of developing these proposed test specifications took place in four phases.
First, the Advisory Committee was convened via phone conference to initiate the conversation
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about possible test content and organizing structures. Next, an in-person meeting of the Test
Specifications Development Committee was held in June 2014, and subsequent to that,
preliminary test specifications were developed based on the full Committee’s deliberations and
these preliminary specifications were then sent to the Committee members for a round of review
and comment. The specifications were revised based on their feedback. Subsequently, in
January 2015, the U.S. Department of Education’s Office of Career, Technical, and Adult
Education (OCTAE) confirmed the NRS EFLs would retain six EFLs 2. Given that the
preliminary test specifications followed the five levels of the CCRSAE, we restructured the test
specifications to be directly aligned with the six NRS EFLs, and we reconvened the Committee
to review and comment on the restructured specifications during the fall of 2015. In February
2016, OCTAE released the final NRS EFLs (Division of Adult Literacy, 2016).
Description of the MAPT-CCR for Mathematics Advisory Committee Activities
To arrive at a starting point for proposing MAPT-CCR for Mathematics test
specifications, an Advisory Committee was formed prior to the June 23, 2014 meeting. The
Committee reviewed (a) draft versions of the read-ahead materials, (b) the mathematics anchors
associated with the CCRSAE, and (c) the mathematics foundations in those standards and on the
then-current MAPT for Mathematics and Numeracy. The Committee emphasized that no matter
what form the MAPT-CCR for Mathematics test specifications took, they must align with the
CCRSAE and (consequently) with instruction practices. Based on this discussion, twodimensional test specifications were proposed to the Test Specifications Development
Committee in advance of the June meeting. The first dimension specified content, using the
existing CCRSAE Domain and Conceptual Category levels.3 The second dimension concerned
cognitive levels and was not defined by the advisory committee (this task was left to the full
specifications committee).
Description of the June 2014 Meeting
The Committee members and UMass and ACLS staff met for a full-day at the University
of Massachusetts (UMass) on June 23, 2014. All participants read the read-ahead materials in
advance and were prepared to provide their input on the proposed test specifications. The
purpose of the meeting was to come up with proposed test specifications for the MAPT-CCR for
Mathematics. The Committee used several documents to influence the development of these test
specifications, including:
•
•

College and Career Readiness Standards for Adult Education (CCRSAE)
The then-current MAPT for Mathematics and Numeracy test specifications, and

2

Measures and Methods for the National Reporting System for Adult Education (ICR No. 1219.24] 18300027
3
“The grades K–8 mathematics standards are organized by grade level, with four or five domains within
each level. Under each domain are overarching standard statements followed by a cluster of related
standards. For high school, the CCSS are organized by conceptual categories, which together portray a
coherent view of high school mathematics and span traditional high school course boundaries. These
conceptual categories include: Number and Quantity, Algebra, Functions, Modeling, Geometry, and
Statistics and Probability. Under each conceptual category there is an organizing structure similar to that
used in K–8: domains with overarching standard statements, with each followed by a cluster of related
standards” (Pimentel, 2013, p. 46).
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•

Specifications for newer tests “aligned” with CCRSAE

In addition, the Committee was encouraged to use their instructional and assessment experiences
to inform our conversations of how to align the MAPT-CCR for Mathematics test specifications
to instructional practices in AE classrooms.
The read-ahead materials for the Committee meeting are published as Zenisky and Sireci
(2014). These materials included the CCRSAE, and the test specifications for newer tests
aligned with the CCRSAE. The following assessments were deemed relevant to the MAPT-CCR
for Mathematics:
•
•
•
•
•

the Partnership for the Assessment of Readiness for College and Careers (PARCC) in
grades 3-8 and high school
the Smarter Balanced Assessment Consortium in grades 3-8 and high school
the HiSET high school equivalency exam
the GED high school equivalency exam, and
the TASC high school equivalency exam.

The publicly available specifications for these assessments were included in the read-ahead
materials (Zenisky & Sireci, 2014).
Before discussing the read-ahead materials, a brief overview of the history of the MAPT,
and of the current and evolving Federal regulations governing assessment in AE were discussed.
Following this discussion, we moved to a review of the test specification dimensions that were
proposed for the MAPT-CCR for Mathematics. Two dimensions were proposed—one
delineating “Content Topics,” the other delineating “Cognitive Levels.”
In advance of considering the test specifications for the MAPT-CCR, we reflected on the
CCRSAE standards for mathematics and how they are conceptualized. As described in the readahead materials, Pimentel (2013) arranged the CCRSAE in five grade-level groupings. These
grade level groupings differ from the “Educational Functioning Levels” (EFLs) currently
measured on the MAPT. The National Reporting System developed by the U.S. Department of
Education specified six EFLs; the MAPT-CCR measures the top five of those six EFLs. The
correspondence between the CCRSAE and the MAPT-CCR test levels is provided in Table III.2.
The Pimentel (2013) structure places some of the grade level-equivalent skills from 6th grade in
the CCR “C” level and others in the CCR “D” level, whereas the MAPT-CCR Level 4 (High
Intermediate) comprises all of 6th grade.
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Table III.2
Correspondence between CCRSAE levels and MAPT-CCR Test Levels
College and Career Readiness Standards for
Adult Education (Pimentel 2013)*
CCR A: K-1
Beginning Adult Basic Education
CCR B: 2-3
Beginning Basic Education
CCR C: 4-5, 6
Low Intermediate Basic Education
CCR D: 6, 7-8
High Intermediate Basic Education
CCR E: High School
Low Adult Secondary and High Adult Secondary
Education

MAPT-CCR Test Levels
(Educational Functioning Levels)
MAPT-CCR Level 2: GLE 2-3.9
Beginning Basic Education
MAPT-CCR Level 3: GLE 4-5.9
Low Intermediate Basic Education
MAPT-CCR Level 4: GLE 6-8.9
High Intermediate Basic Education
MAPT-CCR Level 5: GLE 9-10.9
Low Adult Secondary
MAPT-CCR Level 6: GLE 11-12.9
High Adult Secondary

The Committee discussed the merits of setting test specifications using both the CCRSAE
and the NRS EFLs, and it was determined that although there are differences across the
CCRSAE and EFLs, there is also compatibility. After OCTAE released the proposed EFLs in
January 2015, it was decided the MAPT-CCR should have five levels linked to EFLs 2
(Beginning Basic) through 6 (High Adult Secondary). The final NRS Implementation
Guidelines that were released in February 2016 (OCTAE, 2016) described the relationship
between the CCRSAE and EFLs (p. E11). In Table III.3, we reflect this relationship by
indicating the correspondence between the CCRSAE and the MAPT-CCR for Mathematics.
This table indicates where the standards (benchmarks) from the CCRSAE were drawn from for
the MAPT-CCR for Mathematics levels that correspond to the 2016 NRS EFLs.
Table III.3
Correspondence between NRS EFLs, MAPT-CCR for Mathematics Levels and CCRSAE
NRS EFL

MAPT-CCR Level

Beginning Basic
Low Intermediate
Middle Intermediate
High Intermediate
Adult Secondary

2
3
4
5
6

Standards
primarily from
CCRSAE Level
B
C
D
D
E

To facilitate the discussion around the issue of aligning the MAPT-CCR with the
CCRSAE, the Committee reviewed the structure of the CCRSAE for Mathematics and we reemphasized that a goal in developing the tests was to ensure that they are aligned with the
standards to support AE instruction. The CCRSAE Standards for Mathematical Content
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document defines the domain of AE mathematics using several dimensions. For Levels B, C,
and D, the first of these is Domains, as shown in Table III.4. At Level E, a different structure
was used in the CCRSAE document, and this approach itself is drawn from the CCSS. Here, at
Level E, content is first defined into Conceptual Categories and then Domains are assigned to
categories (Table III.5).
In reflecting on the domains and conceptual category structure in Tables III.4 and III.5,
the Committee noted the domain structure could be an appropriate way of building content. After
some discussion, the committee came to consensus on the content groupings of domains that are
presented in Table III.6.
Table III.4
Mathematics CCRSAE Content Domains by CCRSAE Levels (B, C, and D only)
CCRSAE Level
B: 2-3

C: 4-5, 6

D: 6, 7-8

Content Domains
Numbers and Operations: Base Ten
Numbers and Operations: Fractions
Operations and Algebraic Thinking
Geometry
Measurement and Data
Numbers and Operations: Base Ten
The Number System
Numbers and Operations: Fractions
Ratios and Proportional Relationships
Operations and Algebraic Thinking
Expressions and Equations
Geometry
Measurement and Data
Statistics and Probability
The Number System
Expressions and Equations
Functions
Geometry
Statistics and Probability
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Table III.5
Mathematics CCRSAE Content Domains by CCRSAE Level (E only)
CCRSAE Level
E: High School

Conceptual Categories
Number and Quantity
Algebra

Functions

Geometry

Statistics and Probability

Domains
The Real Number System
Quantity
Seeing Structure in Expressions
Arithmetic with Polynomials and Rational
Expressions
Creating Equations
Reasoning with Equations and Inequalities
Interpreting Functions
Building Functions
Linear, Quadratic, and Exponential Models
Congruence
Similarity, Right Triangles, and Trigonometry
Geometric Measurement and Dimension
Modeling with Geometry
Interpreting Categorical and Quantitative
Data
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Table III.6
MAPT-CCR for Mathematics Committee Recommendation on Condensed Content Domains
(All Levels)
Level
B
C
D
Numbers and
Numbers and
Numbers and
Operations: Base Operations: Base Operations: Base
Ten
Ten
Ten
Operations and
Operations and
Algebraic
Operations and
Algebraic
Expressions and
Thinking &
Algebraic
Thinking and
Equations
Expressions and
Thinking
Expressions and
Equations
Equations
Numbers and
Numbers and
Operations:
Operations:
Numbers and
Fractions &
Fractions and
Operations:
Ratios and
Ratios and
Fractions
Proportional
Proportional
Relationships
Relationships
The Number
The Number
The Number
System
System
System
Geometry
Geometry
Geometry
Geometry
Measurement
Measurement
and Data &
Measurement
and Data and
Statistics and
Statistics and
and Data
Statistics and
Probability
Probability
Probability

Domain Groups

Functions

Functions

E

Algebra

Numbers and
Quantity
Geometry
Statistics and
Probability
Functions

This approach resulted in five domain groups at Level B, six domain groups at Level C,
five domain groups at Level D, and five domain groups at Level E. The Committee did not
suggest any reorganization of standards here, but rather suggested a minor grouping of existing
domain labels to facilitate consistency of the content specification structure across levels, and
still allow for the flexibility for different content elements to be represented more or less heavily
depending on the balance of domains, cluster headings, and standards in each curricular level.
Developing Cognitive Levels
The Committee discussed whether the test specifications should include a cognitive
dimension. The prior version of the MAPT for Mathematics had used a modified Bloom’s
taxonomy for representing the cognitive complexity of MAPT items, with three levels defined as
a) Knowledge & Comprehension, b) Application, and c) Analysis, Synthesis, Evaluation (Sireci,
et al., 2004). The Committee strongly recommended the use of a cognitive dimension for the
MAPT-CCR for Mathematics.
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The choice of how to conceptualize this cognitive dimension was discussed at length by
the Committee. They reflected on the various representations of cognitive category used by
other relevant tests, including PARCC, Smarter Balanced, HiSET, GED, and TASC. The
PARCC structure of subclaims (with different types of tasks associated with each subclaim) was
remarked on by the Committee as being particularly relevant to an assessment of the CCRSAE,
but was noted as involving performance assessment, which is not feasible with the present
computer-adaptive MAPT.
Part of the concerns expressed by the Committee here was also how to reflect and
prioritize the Standards for Mathematical Practices, as these were explained to be a critical
component of both the CCSS and the CCRSAE. It was noted that perhaps even more than the
content organization described in the CCSS and CCRSAE, the spirit of the changes in the
curricula for mathematics instructors lies in these Practices, which themselves entail a
considerable shifting of what it means to think mathematically both as a teacher and a learner.
These Mathematical Practice standards are listed below.
•
•
•
•
•
•
•
•

Standard 1: Make sense of problems and persevere in solving them
Standard 2: Reason abstractly and quantitatively
Standard 3: Construct viable arguments and critique the reasoning of others
Standard 4: Model with mathematics
Standard 5: Use appropriate tools strategically
Standard 6: Attend to precision
Standard 7: Look for and make use of structure
Standard 8: Look for and express regularity in repeated reasoning

In light of these Standards, the Committee discussed three main frameworks for
conceptualizing cognitive areas and chose to merge elements of each approach to create the
following three cognitive components for the MAPT-CCR for Mathematics:
•
•
•

Recall (Procedural Understanding)
Skill / Concept (Conceptual Understanding)
Strategic Thinking (Problem Solving)

The definitions for these components are based on the text that makes up the Components
of Rigor, as follows (https://achievethecore.org/page/1090/rigor).
Recall (Procedural Understanding) is the skill in carrying out procedures flexibly,
accurately, efficiently, and appropriately. It includes, but is not limited to, algorithms (the
step-by-step routines needed to perform arithmetic operations). Although the word
procedural may imply an arithmetic procedure to some, it also refers to being fluent with
procedures from other branches of mathematics, such as measuring the size of an angle
using a protractor. The use of calculators need not threaten the development of learners’
computational skills. On the contrary, calculators can enhance both understanding and
computing if used properly and effectively. Accuracy and efficiency with procedures are
important, but they should be developed through understanding. When learners learn
procedures through understanding, they are more likely to remember the procedures and
less likely to make common computational errors.
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Skill / Concept (Conceptual Understanding) consists of those relationships constructed
internally and connected to already existing ideas. It involves the understanding of
mathematical ideas and procedures and includes the knowledge of basic arithmetic facts.
Students use conceptual understanding of mathematics when they identify and apply
principles, know and apply facts and definitions, and compare and contrast related
concepts. Knowledge learned with understanding provides a foundation for remembering
or reconstructing mathematical facts and methods, for solving new and unfamiliar
problems, and for generating new knowledge.
Strategic Thinking (Problem Solving) is the ability to formulate, represent, and solve
mathematical problems. Problems generally fall into three types:
• one-step problems
• multi-step problems
• process problems
Most problems that learners will encounter in the real world are multi-step or process
problems. Solution of these problems involves the integration of conceptual
understanding and procedural knowledge. Students need to have a broad range of
strategies upon which to draw. Selection of a strategy for finding the solution to a
problem is often the most difficult part of the solution. Therefore, mathematics
instruction must include the teaching of many strategies to empower all learners to
become successful problem solvers. A concept or procedure in itself is not useful in
problem solving unless one recognizes when and where to use it as well as when and
where it does not apply. Many textbook problems are not typical of those that learners
will meet in real life. Therefore, learners need to be able to have a general understanding
of how to analyze a problem and how to choose the most useful strategy for solving the
problem.
Proposed Revised Test Specifications.
After discussing the preliminary report from the June 2014 meeting, the Test
Specifications Development Committee unanimously agreed that the Domain Groups and the
Cognitive Components would provide a good framework for specifying the knowledge and skills
to be measured on the MAPT-CCR for Mathematics in a way that would align them with the
CCRSAE and with future instructional changes in AE classes in Massachusetts.
Specifications Review Process
After confirming the dimensions to be used as the framework for the test specifications,
the Committee reviewed each test level. The intended process to be followed by the Committee
was to review each test level and complete the following tasks:
(a) determine whether any Domain Groups should be added or removed
(b) determine the percentages to be allotted to each Domain Group
(c) determine the percentages to be allotted to the Components of Rigor Cognitive
Levels, and
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(d) ensure the percentages were as reflective as possible of the knowledge and skills
defined in the NRS EFLs.
The results of the Committee members’ reviews and discussions (in person in 2014, and
by email and phone in 2015 and 2016) are presented in Tables III.7 through III.11. These tables
represent the final test specifications for the MAPT-CCR for Mathematics. These test
specifications reflect the relative emphases of the Domain Groups in the CCRSAE and the
knowledge and skills described at each NRS EFL. They also reflect an increase in cognitive
complexity with “Recall” decreasing after Level 3, relative to “Strategic Thinking.” This slight
shift in cognitive components from Levels 2 through 6 reflects the Committee’s preference for
general consistency of cognitive components across the test levels, in accordance with the spirit
of the Common Core to promote a range of thinking across the full range of proficiency.
Table III.7
Test Specifications for MAPT-CCR for Mathematics Level 2 (EFL Beginning Basic, GLE 2-3)
Domain Groups

Cognitive Components
Skill /
Strategic
Recall
Concept
Thinking

7.5%-10%
Numbers and Operations: Base Ten (NBT)
7.5%-10%
Operations and Algebraic Thinking (OA)
2.5%-5%
Numbers and Operations: Fractions (NF)
The Number System (NS)
2.5%-5%
Geometry (G)
10%-12.5%
Measurement and Data (MD)
Functions (F)
Total (%)
35%
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Total
(%)

7.5%-10%
7.5%-10%
2.5%-5%

5%-7.5%
5%-7.5%
2.5%-5%

25%
25%
10%

2.5%-5%
10%-12.5%

2.5%-5%
7.5%-10%

10%
30%

35%

30%

100%

Table III.8
Specifications for MAPT-CCR for Mathematics Level 3 (EFL Low Intermediate, GLE 4-5)
Domain Groups

Cognitive Components
Recall
Skill /
Strategic
Concept Thinking

5%-7.5%
Numbers and Operations: Base Ten (NBT)
Operations and Algebraic Thinking (OA) and 7.5%-10%
Expressions and Equations (EE)
Numbers and Operations: Fractions (NF) and 7.5%-10%
Ratios and Proportional Relationships (RP)
0%-2.5%
The Number System (NS)
2.5%-5%
Geometry (G)
5%-7.5%
Measurement and Data (MD) and Statistics
and Probability (SP)
Functions (F)
35%
Total

Total (%)

5%-7.5%
7.5%-10%

2.5%-5%
5%-7.5%

15%
25%

7.5%-10%

5%-7.5%

25%

0%-2.5%
2.5%-5%
5%-7.5%

0%-2.5%
2.5%-5%
5%-7.5%

5%
10%
20%

35%

30%

100%

Table III.9
Specifications for MAPT-CCR for Mathematics Level 4 (EFL Middle Intermediate, GLE 6-7)
Cognitive Components
Skill /
Strategic
Recall
Concept Thinking

Domain Groups
Numbers and Operations: Base Ten (NBT)
Expressions and Equations (EE)
Ratios and Proportional Relationships (RP)
The Number System (NS)
Geometry (G)
Statistics and Probability (SP)
Functions (F)
Total

5%-7.5%
2.5%-5%
5%-7.5%
2.5%-5%
5%-7.5%
2.5%-5%
30%

25

7.5%-10% 7.5%-10%
2.5%-5% 2.5%-5%
5%-7.5% 5%-7.5%
5%-7.5% 5%-7.5%
5%-7.5% 5%-7.5%
2.5%-5% 2.5%-5%
35%
35%

Total
(%)
25%
10%
20%
15%
20%
10%
100%

Table III.10
Specifications for MAPT-CCR for Mathematics Level 5 (EFL High Intermediate, GLE 8-9)
Cognitive Components
Skill /
Strategic
Recall
Concept
Thinking

Domain Groups
Numbers and Operations: Base Ten (NBT)
Expressions and Equations (EE)
Ratios and Proportional Relationships (RP)
The Number System (NS)
Geometry (G)
Statistics and Probability (SP)
Functions (F)
Total

Total
(%)

7.5%-10%

10%-12.5%

10%-12.5%

30%

2.5%-5%
5%-7.5%
2.5%-5%
2.5%-7.5%
30%

5%-7.5%
5%-7.5%
7.5%-10%
5%-7.5%
35%

5%-7.5%
5%-7.5%
7.5%-10%
5%-7.5%
35%

15%
20%
20%
15%
100%

Table III.11
Specifications for MAPT-CCR for Mathematics Level 6 (EFL Adult Secondary, GLE 9-12.9)
Cognitive Components
Total
Domain Groups
Skill /
Strategic
(%)
Recall
Concept
Thinking
Numbers and Operations: Base Ten (NBT)
7.5%-10%
10%-15%
10%-15%
35%
Expressions and Equations (EE)
Ratios and Proportional Relationships (RP)
2.5%-5%
2.5%-7.5% 2.5%-7.5%
10%
The Number System (NS)
Geometry (G)
Statistics and Probability (SP)
Functions (F)
Total

2.5%-7.5%
2.5%-7.5%
5%-7.5%
25%

2.5%-7.5%
5%-7.5%
5%-7.5%
35%

2.5%-7.5%
5%-7.5%
5%-7.5%
40%

15%
20%
20%
100%

The overall proportions within and across cells shown in Tables III.7 through III.11 were
intended to guide the MAPT-CCR for Mathematics test developers in the task of assembling test
forms that assess what AE learners in Massachusetts know and can do relative to the CCRSAE,
prioritizing the balance of content and cognitive skills laid out in the curriculum at each level,
and will also reflect the knowledge and skills described in the 2016 NRS EFLs. These test
specifications were further intended to guide development of items for these new tests. These
specifications are based on extensive input from mathematics experts and AE teachers
throughout Massachusetts and beyond, and they clearly define what is measured on the MAPTCCR for Mathematics.
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Revisiting the MAPT-CCR Formula Page and the Online Calculator Policy
In late winter 2018, a MAPT-CCR for Mathematics Advisory Committee was convened
to discuss two issues around two common math tools: the MAPT-CCR formula page and the
online calculator. Since its inception in 2006, the MAPT for Mathematics has included a
formula page and a calculator available on a per-item basis. Because of the computerized display
nature of the MAPT, use of the formula page and the calculator could be recommended by item
writers for each individual item, and links to access the formula page and/or calculator could be
included for any individual item, rather than setting aside a special section of the MAPT for
multiple items that permit access to those tools.
The original formula page for the MAPT was adapted from the formula page used by the
GED Testing Service in 2006, and was developed with input from AE math professionals in
Massachusetts. The original MAPT online calculator was developed with input from math
educators in 2006 as well. With the shift of the MAPT to the MAPT-CCR and the CCRSAE
standards, a review of the existing MAPT formula page’s structure and content, the existing
calculator’s structure and content, and also the policies around their use, seemed well warranted.
The MAPT-CCR for Mathematics Advisory Committee was convened in late winter
2018 and provided with two memos, one specific to the formula page and one discussing the
calculator issues. The MAPT-CCR for Mathematics Advisory committee included:
• Candice McGann, Brockton Public Schools
• Sarah Lonberg-Lew, SABES Mathematics and Numeracy Curriculum and Instruction PD
Center
• Melissa Braaten, Catholic Charities Haitian Multi-Services Center (Dorchester, MA) and
the SABES Mathematics and Numeracy Curriculum and Instruction PD Center
With respect to the formula page, the memo provided to the committee included an
overview of the content of the then-current MAPT formula page in context by comparing the old
MAPT formula page to those from other relevant testing programs. The formula pages for other
tests chosen for comparison were from the GED, the HiSET, and the Massachusetts
Comprehensive Assessment System (MCAS) Grade 10 test. The GED and HiSET are the two
high school equivalency tests approved for use in Massachusetts, and the MCAS is the
assessment system used in K-12 in Massachusetts. As those tests assess similar skills to the
upper-level MAPT-CCR tests and were used by other agencies in Massachusetts to evaluate the
knowledge and skills of individuals in the commonwealth (for similar but different purposes), the
formula pages from these testing programs seemed most relevant to inform the future appearance
of the MAPT-CCR formula page.
Staff from UMass reviewed the various formula page examples, to identify elements that
were common to all four formula pages and elements that were not common. There were some
substantive differences in focus between these formula pages found. The MCAS Grade 10
formula page is almost entirely devoted to area and perimeter, and therefore was the most narrow
in scope. The HiSET page is perhaps most similar to MCAS Grade 10 - with a focus on area,
perimeter, and volume - but the HiSET page also including a list of length, volume, and weight
conversions. Unsurprisingly, the MAPT and the GED pages were most similar to one another
(since the then-current MAPT page was adapted from the old GED page), and the information on
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these pages was more wide-ranging, including not only area, perimeter, and volume but also
data/statistics and algebra.
Guidance from the committee was sought on the relative focus of the MAPT-CCR
formula page (should it remain relative broad or be reduced in scope to focus on area, volume,
and perhaps perimeter), as well as the specific content elements to include. By way of policy, the
other outstanding question for the committee was whether the MAPT-CCR formula page should
be made available for more (or all) questions.
For the calculator, the calculator policy for the MAPT had been that individual item
writers were the main arbiters of calculator inclusion, and test development staff at UMass have
typically not overruled the item writers/subject matter experts on that point (either to add or
remove a calculator). At the same time, relatively few items had been marked as needing a
calculator over the years, especially in recent years, and meanwhile, policies about calculator
availability on other relevant tests have been updated. As with the formula page, calculator
appearance and policies from relevant tests were consulted (the GED, the HiSET, and the MCAS
Grade 3-8 and Grade 10 tests).
The MAPT-CCR for Mathematics Advisory Committee members were asked to provide
guidance to UMass test development staff about calculator use on the MAPT-CCR for
Mathematics moving forward, including when to make the calculator available and what
calculator functionality should be included.
A conference call was held with the MAPT-CCR for Mathematics Advisory Committee
on February 19, 2018 to discuss proposed revisions to these two test-taker tools on the MAPTCCR for Mathematics. The call began with a brief overview of the two available resources
available for the MAPT-CCR for Mathematics (the formula page, then the calculator), and the
floor was opened to the committee for questions and discussion.
With respect to the formula page, the committee discussed the pedagogical and
assessment intent associated with including a formula page on the MAPT-CCR, noting that 1)
having formulas available should not mask a learner’s demonstration of mathematical reasoning
and understanding of the concept of interest, and 2) the formula page should be regarded as a
tool that eliminates the need for learners to memorize certain formulas, and establishing clear
expectations that the task for learners is to know how to use the provided information on the
MAPT-CCR formula page. This relates to Standard for Mathematical Practice 5: Use
appropriate tools strategically (Pimentel, 2013, p. 49). The committee also expressed a desire to
be consistent with instruction and the formula page policies for other relevant tests that AE
learners may encounter (HiSET, GED, etc.). Lastly, it was noted that this was an opportunity to
be consistent across items, rather than clueing learners that they should find a relevant formula
when the formula page pops up on a question (as is the case with the old implementation of the
formula page on the MAPT).
Based on this discussion, it was the consensus of the committee that the formula page
should be updated to reflect only those formulas that learners should be expected to know how to
use (and not be expected to memorize), and should be available on all items (although a note
should be included that formulas are not necessary for all items). The committee discussed and
identified specific content as being appropriate.
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Turning to the topic of the calculator, the committee discussed the relatively high number
of functions available on the then-current MAPT calculator in light of what the intent of the
calculator is (to function as a tool for learners, so they understand how and when to use it). There
was a recommendation made by committee members that the MAPT-CCR calculator should be
adapted to reflect the four basic functions and the square root function. If possible π could be
included, or otherwise a note indicating that π=3.14 could be noted on items. It was also
determined that it was reasonable to provide a calculator that was different/less advanced than
the HiSET/GED ‘standard’ (typically the TI-30XS) because the implemented calculator would
have to be applicable for all MAPT-CCR levels. A considerable portion of the discussion
likewise focused on when the calculator should be available, and it was advised by the
committee that the calculator be available on all items except those assessing computational
skills. The committee also noted that the calculator should be embedded on the OWL item page
if possible, and likewise suggested that item writers for Mathematics in the future should be
asked to indicate if the calculator should not be available, (meaning, the default is that a
calculator will be included with the item unless the item writer indicates otherwise).
Thus, based on the recommendations of the committee, a proposed revised formula page
was developed for the MAPT-CCR for Mathematics, and upon several rounds of review with the
Advisory Committee, it was made operational in July 2018 and is available on all MAPT-CCR
items at present. Similarly, a revised calculator app was developed in consultation with the OWL
Technical Support for inclusion in most MAPT-CCR for Mathematics items. Subsequent to the
Advisory Committee meeting, all operational MAPT-CCR items were reviewed by UMass test
development staff and items assessing computation were identified. The revised calculator was
implemented in OWL as of July 2018, and per the recommendation of the committee ,nearly all
items now include the calculator.
6. Test Specifications for the MAPT-CCR for Reading
The goal in creating the test specifications for the MAPT-CCR for Reading was to
involve AE teachers and leaders in the field who are familiar with current reading standards and
how they should be taught to adult learners in Massachusetts. Reading specialists and those who
are familiar with how reading is defined in the Common Core State Standards (CCSS) were also
included. This was accomplished by convening a MAPT-CCR for Reading Test Specifications
Development Committee comprising six members, who are listed in Appendix C. Prior to the
meeting, read-ahead materials describing the MAPT, the CCRSAE, and the issues to be
addressed by the Committee were sent to all the members. In addition, a MAPT-CCR for
Reading Test Specifications Development Advisory Committee was convened to assist in the
preparation of the read-ahead materials and to advise on all aspects of the development. The
members of the Advisory Committee are indicated by asterisks (*) in Appendix C.
The process of developing these proposed test specifications took place in four phases.
First, the Advisory Committee was convened and met by phone conference to reflect on initial
questions and guide development of preliminary specifications meeting materials. Next, an inperson meeting of the Test Specifications Development Committee was held. Next, preliminary
test specifications based on the Committee’s deliberations were developed and sent to the
Committee members for review and comment. The specifications were revised based on their
feedback. Subsequently, in January 2015, the U.S. Department of Education’s Office of Career,
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Technical, and Adult Education (OCTAE) confirmed the NRS EFLs would retain six EFLs4.
Given that the preliminary test specifications followed the five levels of the CCRSAE, the test
specifications were restructured to be directly aligned with the six NRS EFLs, and the
Committee was reconvened to review and comment on the restructured specifications.
Description of the MAPT-CCR for Reading Advisory Committee Activities
To arrive at a starting point for proposing MAPT-CCR for Reading test specifications, an
Advisory Committee was formed prior to a meeting on June 17, 2014. The Committee
comprised two adult educators with vast experience in teaching reading to adult learners,
developing reading curricula, and training reading teachers as well as a school psychologist with
a specialty in reading acquisition. The Advisory Committee members were Jeanne Almanzar,
Assistant Director of Adult Education at Valley Opportunity Council; Mary Beth Curtis,
Professor of Education at Lesley University and Director of its Center for Special Education; and
Amanda Marcotte, Assistant Professor of Student Development at the University of
Massachusetts Amherst. The Committee reviewed (a) draft versions of the read-ahead materials,
(b) the anchors associated with the CCRSAE, and (c) the reading foundations in those standards
and on the then-current MAPT for Reading. The Committee emphasized that no matter what
form the MAPT-CCR for Reading test specifications took, they must align with AE curricula
and with instruction. Based on this discussion, three-dimensional test specifications were
developed for presentation to the full Committee. The first dimension specified three reading
“groups—(a) Key Ideas and Details, (b) Craft and Structure, and (c) Integration of Knowledge
and Ideas. The second dimension listed the relevant CCRSAE topics within each group. The
organizing structure of topics was suggested by the Advisory Committee as a way to provide an
instructional and assessment link to the existing Reading Strand of Massachusetts Curriculum
Frameworks for English Language Arts, where those topics are used. The Advisory Committee
linked the CCRSAE Standards to the Reading Strand and created a crosswalk to illustrate how
these topics, the CCRSAE anchors, and the standards of the Reading Strand align (Figure 2).
The third dimension distinguished between “Literary” and “Informational” reading.
Description of June 17, 2014 Meeting
The Committee members and UMass support staff listed in Table III.12 met for a full day
at the University of Massachusetts. All participants read the read-ahead materials in advance and
were prepared to provide their input on the proposed test specifications. The meeting began with
a welcome and introductions, which were followed by a description of the purpose of the
meeting - to come up with proposed test specifications for the MAPT for College and Career
Readiness (MAPT-CCR) for Reading. The Committee was reminded of the existing documents
that were to influence the development of these test specifications, which included:
•
•
•

College and Career Readiness Standards for Adult Education (CCRSAE)
The previous MAPT for Reading test specifications, and
Specifications for newer tests “aligned” with CCRSAE

In addition, the Committee was encouraged to use their instructional and assessment experiences
to facilitate alignment of the MAPT-CCR for Reading to instruction in AE classrooms.
4

Measures and Methods for the National Reporting System for Adult Education (ICR No. 1219.24] 1830-0027
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The read-ahead materials for the Committee meeting are published as Zenisky, Sireci,
Almanzar, Curtis, and Marcotte (2014). These materials included the CCRSAE, and the test
specifications for newer tests aligned with the CCRSAE. The read-ahead materials included the
test specifications for these newer assessments. The following assessments were deemed relevant
to the MAPT-CCR for Reading :
•
•
•
•
•

the Partnership for the Assessment of Readiness for College and Careers (PARCC) tests
grades 3 through 8 and high school
the Smarter Balanced Assessment Consortium tests grades 3 through 8 and high school
the HiSET high school equivalency exam
the GED high school equivalency exam, and
the TASC high school equivalency exam.

The specifications for these assessments were included in the read-ahead materials (Zenisky et
al., 2014).
Before discussing the read-ahead materials with the Committee, a brief overview of the
history of the MAPT, and of the current and evolving Federal regulations governing assessment
in AE were discussed. Following this discussion, we moved to a review of the test specification
dimensions that were proposed for the MAPT-CCR for Reading . Two dimensions were
proposed—one delineating “Groups,” the other delineating “Topics,” both of which are
described below.
Aligning the Test Specifications with the CCRSAE
In advance of considering the test specifications for the MAPT-CCR, meeting
participants and UMass staff reflected on the CCRSAE curriculum and how it is conceptualized.
As described in the read-ahead materials, Pimentel (2013) arranged the CCRSAE in five gradelevel groupings. These grade level groupings differ from the “Educational Functioning Levels”
(EFLs) measured by the MAPT and the National Reporting System. The National Reporting
System developed by the U.S. Department of Education specifies six EFLs; the pre-CCRSAE
MAPT measured the top five of those six EFLs, as does the current MAPT-CCR. The
correspondence between the CCRSAE and the MAPT-CCR test levels is provided in Table
III.12. The Pimentel (2013) structure for the CCRSAE aligns well with the grade intervals in the
current NRS grade intervals.
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Table III.12
Correspondence between CCRSAE levels and MAPT-CCR Test Levels
College and Career Readiness Standards
for Adult Education (Pimentel 2013)
CCR A: K-1
Beginning Adult Basic Education
CCR B: 2-3
Beginning Basic Education
CCR C: 4-5
Low Intermediate Basic Education
CCR D: 6-8
High Intermediate Basic Education
CCR E: High School
Low Adult Secondary and High Adult
Secondary Education

MAPT-CCR Test Levels
(Educational Functioning Levels)
MAPT-CCR Level 2: GLE 2-3.9
Beginning Adult Basic Education
MAPT-CCR Level 3: GLE 4-5.9
Low Intermediate Basic Education
MAPT-CCR Level 4: GLE 6-8.9
High Intermediate Basic Education
MAPT-CCR Level 5: GLE 9-10.9
Low Adult Secondary
MAPT-CCR Level 6: GLE 11-12.9
High Adult Secondary

A listing of the ten anchors that form the basis of the CCRSAE in Reading is provided in
Table III.13. Each of these ten anchors appear in each of the five levels (A, B, C, D, E) specified
in Pimentel (2013). These anchors are linked to form four broad groups of skill areas: Key
Ideas and Details, Craft and Structure, Integration of Knowledge and Ideas, and Range of
Reading and Level of Text Complexity. It should be noted that these groups of skill areas into
which the anchors are divided are not present in the CCRSAE, but instead are drawn from the
organizing structure of the K-12 CCSS (Common Core State Standards Initiative, 2014). It is
also important to note that the final “group” (which consists of only Anchor 10) is not an anchor
with associated learning standards to be measured by learner performance independently or
directly, but rather forms the basis of guidance about text selection for each of the band levels
specified in Table III.12.
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Table III.13
CCRSAE for Reading Anchors (Pimentel, 2013) organized by the CCSS skill groups
Group

Reading
Anchor
Anchor
Key Ideas
1
Read closely to determine what the text says explicitly and to make
and Details
logical inferences from it; cite specific textual evidence when writing
or speaking to support conclusions drawn from the text.
2
Determine central ideas or themes of a text and analyze their
development; summarize the key supporting details and ideas.
3
Analyze how and why individuals, events, and ideas develop and
interact over the course of a text.
Craft and
4
Interpret words and phrases as they are used in a text, including
Structure
determining technical, connotative, and figurative meanings, and
analyze how specific word choices shape meaning or tone.
5
Analyze the structure of texts, including how specific sentences,
paragraphs, and larger portions of the text (e.g., a section, chapter,
scene, or stanza) relate to each other and the whole.
6
Assess how point of view or purpose shapes the content and style of a
text.
Integration
7
Integrate and evaluate content presented in diverse media and
of
formats, including visually and quantitatively, as well as in words.
Knowledge
8
Delineate and evaluate the argument and specific claims in a text,
and Ideas
including the validity of the reasoning as well as the relevance and
sufficiency of the evidence.
9
Analyze how two or more texts address similar themes or topics in
order to build knowledge or to compare the approaches the authors
take.
Range of
10
Read and comprehend complex literary and informational texts
Reading
independently and proficiently.
and Level
of Text
Complexity
Under each of these anchors, there are one or more standards at each level that operate at
the item level. Note that the CCRSAE anchor text referenced in Table III.13 is identical to the
text in the CCSS documents, indicating a high degree of alignment between the curricula for K12 education and AE.
Committee members also noted there are several anchors and standards in other English
Language Arts domains of the CCRSAE that may have relevance to the MAPT-CCR for
Reading . These anchors and standards, which are included in the Reading Strand of the current
Massachusetts frameworks, are:
Language Anchor 4: Determine or clarify the meaning of unknown and multiple-meaning
words and phrases by using context clues, analyzing meaningful word parts, and
consulting general and specialized reference materials, as appropriate.
33

(Note: includes standards at Levels A, B, C, D, and E)
Language Anchor 5: Demonstrate understanding of figurative language, word
relationships, and nuances in word meanings. (Note: includes standards at Levels A, B,
and C)
Language Anchor 6: Acquire and use accurately a range of general academic and
domain-specific words and phrases sufficient for reading, writing, speaking, and listening
at the college and career readiness level; demonstrate independence in gathering
vocabulary knowledge when encountering a word or phrase important to comprehension
or expression. (Note: includes standards at Levels A, B, C, D, and E)
Foundational Skills RF.2. Demonstrate understanding of spoken words, syllables, and
sounds (phonemes). (Phonological Awareness) (Note: only Level A)
Foundational Skills RF.3. Know and apply grade-level phonics and word analysis skills
in decoding words. (Phonics and Word Recognition)
(Note: only levels A, B, and C)
Foundational Skills RF.4 Read with sufficient accuracy and fluency to support
The Committee reviewed and discussed the use of Groups, Topics, and type of text
(Literary or Informational) as the dimensions to guide the test specifications. They unanimously
agreed these dimensions would provide a good framework for specifying the knowledge and
skills to be measured on the MAPT-CCR for Reading in a way that would align them with the
CCRSAE and with instruction in AE classes in Massachusetts.
Specifications Review Process
After confirming the dimensions to be used as the framework for the test specifications,
the Committee reviewed each test level. The intended process to be followed by the Committee
was to review each test level and complete the following tasks:
(e) determine whether any topics should be added or removed
(f) determine the percentages to be allotted to each Group
(g) determine the percentages to be allotted to Literary versus Informational Text.
The Committee worked with blank test specification tables, using the Groups and Topics
as dimensions. Separate blank tables were created for each of the four CCRSAE levels to be
measured by the MAPT-CCR for Reading.
The Committee began with CCRSAE Level B (MAPT-CCR Level 2, NRS EFL
Beginning Adult Education), and the intent was to discuss each level separately, but the
discussion occasionally extended to other levels, where relevant. For Level B, there was some
discussion about whether “identifying words” should be included. The Committee noted that we
must be clear about how that topic is assessed. In the end, they decided that this topic was only
relevant to Levels B and C (Low Intermediate EFL).
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As the Committee discussed Topics within subsequent levels, they stressed the need to
describe the text complexity targeted at each level. There was a great deal of discussion about
the various indices of text complexity, including those listed in the CCRSAE and those with
which the Committee members were familiar. In the end, the Committee decided to cite the
CCRSAE Anchor 10, and list the following readability indices: Flesch Kincaid, Dale-Chall, Fry,
Lexile, and Coh-Metrix. The Flesch Kincaid and Lexile are directly linked to Anchor 10; the
other three indices were recommended by one or more Committee members who described their
utility and popularity within the AE instructional community. Thus, the recommendation is for
the test specifications to describe the text complexity using the GLEs specified at each level and
note that test construction will be using the listed readability indices to gauge appropriateness of
the text complexity of the items and passages at each level.
After discussing the appropriateness of the Topics at each level, the Committee assigned
percentages to each Group, and then assigned percentages to the Literary and Information text
types. The Committee spent a great deal of time discussing how these percentages intersected at
each level, and how they progressed across levels. To assign percentages to the Groups and text
types, the Committee members first provided their ratings individually, then discussed the
individual ratings as a group. Through these discussions, they came to a consensus regarding the
Committee-recommended percentages for each row (topics) and column (text type) in the test
specifications. The Committee members all expressed concern that the value of literary text not
be lost amid the recognized importance of informational text.
The Committee stressed the need to discuss what was measured by each topic and to
illustrate how “topic” progresses across levels. They also discussed using parenthetical material
to help explain what is measured at each level using action verbs from the CCRSAE anchors and
standards. In addition, the name of one topic, “using information and ideas” was spelled out
further as “using information and ideas from diverse media and formats.”
The Committee also discussed the distribution of tested material according to text type.
They stressed the value of literary text and the importance of literary text across all levels and
used these factors in suggesting the percentages for each text type. The percentage of
informational text increased as level increased, ranging from a low of 50% at Level B
(Beginning Basic AE) to a high of 70% at Level E (Low and High Adult Secondary).
The meeting concluded with the draft test specification worksheets completed for the
Groups and text type dimensions. The percentages for the Topics within each Group were left
blank, and the Committee was told UMass would fill in those percentages in a draft report for
them to review. The Committee members reviewed the draft report and the topic percentages,
and made recommended changes, as they regarded necessary. UMass incorporated these
percentages into the final test specifications. Subsequently, in June 2015, the specifications for
CCRSAE Level E were replicated to conform to both EFLs associated with Level E (i.e., Low
and High Adult Secondary) with approval from the Test Specification Committee members,
consulted via email.
Spring 2018 MAPT-CCR for Reading Test Specification Update
In 2017 and early 2018, while assembling test forms and reviewing the test item bank,
two test specification issues requiring guidance from a MAPT-CCR for Reading Advisory
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Committee were identified. In late winter 2018, a new MAPT-CCR for Reading Advisory
Committee was convened and these issues, described below, were discussed. The MAPT-CCR
for Reading Advisory Committee in 2018 included:
• Jeanne Almanzar, Valley Opportunity Council, Chicopee, MA
• Anna Fernandez-Buehrens, Notre Dame Education Center, Boston, MA
• Melissa Viscovich, SCALE, Somerville, MA
The first topic for the Committee to address involved the current test specifications and
the Integration of Knowledge and Ideas (IKI) group at each level. The benchmarks that are
associated with IKI are those under CCRSAE Anchors 7, 8, and 9 (Pimentel, 2013). For
reference, the text of these Anchors are:
•
•
•

Anchor 7: Integrate and evaluate content presented in diverse media and formats,
including visually and quantitatively, as well as in words.
Anchor 8: Delineate and evaluate the argument and specific claims in a text,
including the validity of the reasoning as well as the relevance and sufficiency of
the evidence.
Anchor 9: Analyze how two or more texts address similar themes or topics in
order to build knowledge or to compare the approaches the authors take.

As the MAPT-CCR Test level progresses from 2 (Beginning Basic) to 6 (High Adult
Secondary), the proportion of items associated with IKI items increased as well (20% in Level 2,
25% in Level 3, 40% in Level 4, and 45% in both Levels 5 and 6). More to the point, IKI items
are also specified in the Test Specifications tables as coming from both Literary and
Informational passages, in proportions ranging from equal (Level 2) to 14% Literary vs. 31%
Informational (Level 6). However, in the CCRSAE Standards (Pimentel, 2013), which are
organized by CCRSAE Level (A-E) and Anchor, and referencing the Common Core numbers
for each benchmark, for Anchors 7, 8, and 9 there are no Literary benchmarks that MAPT-CCR
items could be written to. Every benchmark for Anchors 7, 8, and 9, at every CCRSAE Level, is
aligned to Informational or Scientific and Technical Text. There are no Literary Text
benchmarks referenced for any of those Anchors. Hence, because there are no Literary
benchmarks for items to be written to, there could not be Literary Text items measuring Anchors
7, 8, and 9 at any MAPT-CCR level, and consequently, we would be unable to meet the test
specifications to build MAPT-CCR test forms on that point. The specifications prior to late
winter 2018 called for 10-14% of items to be associated with Literary texts that measure
benchmarks from the three IKI anchors.
By way of a proposed solution for this issue, revised test specifications were prepared for
the MAPT-CCR for Reading Advisory Committee review and discussion. The revision
maintained the proportions of Literary and Informational Texts as specified in the original
specifications, as that was something that the original Test Specifications committee discussed at
length. The percent of the test formerly allotted to Literary – IKI was moved over to
Informational - IKI. Those values ranged from 10% to 14% of the test, and in so doing the
proportion of the test specifications allotted to IKI items was maintained. Thus, as proposed to
the Committee, all IKI items on the MAPT-CCR would be associated with Informational texts.
To maintain the proportions of Key Ideas and Details (KID) and Craft and Structure
(C&S) items, as well as the overall Literary/Informational proportions, the following steps were
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taken and are reflected in these specifications. Because between 10% and 14% of test items were
moved to Informational IKI, that same proportion of items had to be removed from the
Informational side and returned to Literary, in the KID and C&S groups. The proportions of
items in those categories was divided equally and was added to Informational IKI into two equal
amounts, and those amounts were subtracted from Informational KID and Informational C&S,
and added to Literary KID and Literary C&S.
The second issue brought to the attention of the Advisory Committee concerns how
“word meaning” is integrated into the test specifications. A blank test specifications table is
shown below to better illustrate this issue that applied to all MAPT-CCR for Reading levels
(Table III.14). Note the word-related Topics that appear in both the Key Ideas and Details group
and the Craft and Structure group.
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Table III.14
Blank MAPT-CCR for Reading Test Specifications Table

Group

Key Ideas
and Details
(KID)

Craft and
Structure
(C&S)

Integration
of
Knowledge
and Ideas
(IKI)

Text Type

Topics

Literary

Informational

Identifying words
Using general academic vocabulary
Locating explicit information in text
Determining central ideas/themes
Summarizing key supporting details and
ideas
Identifying and analyzing connections in
text
Key Ideas and Details Total:
Understanding figurative language, word
relationships, and nuances in word
meanings
Understanding author’s purpose and
organization
Identifying and analyzing literary
structures, techniques, and styles
Craft and Structure Total:
Using information & ideas from diverse
media and formats
Evaluating content and claims
Combining and comparing/contrasting
themes, ideas, points of view, claims
Integration of Knowledge and Ideas
Total:

TOTAL
In the blank Test Specification table, Reading Anchor 4 corresponds to the first Topic
under C&S (highlighted, “Understanding figurative language, word relationships, and nuances in
word meanings). The remaining Language Anchors and Reading Foundations Anchors
previously listed are associated with the first two KID Topics listed in the blank Test
Specifications table (again highlighted, “Identifying words” and “Using general academic
vocabulary”).
The issue raised here was that it was difficult to determine which anchor (and associated
level-specific benchmarks) to match items to. For example, Language Anchor 5 is virtually
identical to Reading Anchor 4, but those originally occupied different places in the specifications
(in both KID and C&S). In addition, feedback was received that “nuances in word meaning”
(Reading Anchor 4) was difficult to untangle from the word meaning aspects of the Language
Anchors. The practical effect of this is that while we have a number of items that address word
meaning, it has become clear that items can be differently aligned to anchors and benchmarks by
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different raters because the practical nuances of what those mean is difficult for raters to
untangle.
Thus, the proposed solution posed to the Reading Advisory Committee was to move the
“Identifying Words” and “Using General Academic Vocabulary” Topics, within the KID group
into the Craft and Structure group. Under this proposal, all word meaning-related benchmarks
are thus concentrated in the C&S Group.
In so doing, the revised blank test specification table is as follows, in Table III.15.
Table III.15
Blank MAPT-CCR for Reading Test Specifications Table

Group

Key Ideas
and Details
(KID)

Craft and
Structure
(C&S)

Integration
of
Knowledge
and Ideas
(IKI)

Text Type

Topics

Literary

Informational

Locating explicit information in text
Determining central ideas/themes
Summarizing key supporting details and
ideas
Identifying and analyzing connections in
text
Key Ideas and Details Total:
Identifying words and using general
academic vocabulary
Understanding figurative language, word
relationships, and nuances in word
meanings
Understanding author’s purpose and
organization
Identifying and analyzing literary
structures, techniques, and styles
Craft and Structure Total:
Using information & ideas from diverse
media and formats
Evaluating content and claims
Combining and comparing/contrasting
themes, ideas, points of view, claims
Integration of Knowledge and Ideas
Total:

TOTAL
This necessitated some further revision of the percentages in the test specifications based
on the revisions made with respect to issue 1, previously discussed. The proposal made to the
Committee was that about 5% could be swapped from KID to C&S to reflect the shift in
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standards from KID to C&S, which would change the marginal percentages associated with the
Groups in a small way.
A conference call was held with the MAPT-CCR for Reading Advisory Committee on
February 22, 2018 to discuss proposed changes to the MAPT-CCR for Reading Test
specifications (as laid out in the CEA memo to the committee on January 10, 2018). A further
follow-up call was held with one member of the committee on March 2, 2018.
The call began with a brief overview of the two issues relating to the MAPT-CCR for
Reading test specifications and the floor was opened to the committee for questions and
comments. The committee reported overall agreement with proposed shifts to rectify both issue
#1 and issue #2. Specific comments regarding issue #1 received included that the committee
appreciated that the proposed shifts maintained the distribution of items as identified, and agreed
upon, by the full test specifications committee first convened in 2014. Specific comments
regarding issue #2 was that the standard "Understanding figurative language..." does not fit in the
“Key Ideas and Details” group, and therefore it makes the most sense to group all word-related
standards together, including identifying words and using academic vocabulary, within the Craft
and Structure group. One idea that was raised that perhaps in a future full test specification
revision conversation, the possibility of moving all word-related items into their own group
(pulled out of Craft and Structure) could be discussed, to foster a broader conversation to
consider the extent to which ‘Identifying Words’ fits within Craft and Structure.
A further comment was received about the test specifications in general, noting that while
the original and these revised test specifications do exhibit a shift in the percentage of items that
are assigned to the Integrating Knowledge and Ideas group across levels, the expectation remains
that learners at all MAPT-CCR levels must still demonstrate IKI-type skills (per the NRS
Educational Functioning levels), at texts appropriately complex given their proficiency (per
CCRSAE Anchor 10). In the MAPT-CCR for Reading test specifications, 20% of the Level 2
test is allotted to IKI items, which translates to about seven items, while in Levels 5 (Low Adult
Secondary) and 6 (High Adult Secondary) the allotment is 45%, or about 14 items. The
committee asked that later discussions include whether there should be a shift om the
percentages allotted to different groups, or greater consistency among groups across levels
Thus, based on the recommendation of the MAPT-CCR Reading Advisory Committee, a
decision was made to use test specifications approved by the committee for the MAPT-CCR for
Reading in FY19 and beyond. The MAPT-CCR for Reading Test Specifications are provided
below in Tables III.16 through III.20.
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Table III.16
Test Specifications for MAPT-CCR for Reading Level 2 (EFL Beginning Basic, GLE 2-3)

Group

Key Ideas and
Details (KID)

Craft and
Structure
(C&S)

Integration of
Knowledge and
Ideas
(IKI)

Text Type

Topics
Locating explicit information in text
Determining central ideas/themes
Summarizing key supporting details
and ideas
Identifying and analyzing connections
in text
Key Ideas and Details Total: 45%
Identifying words and using general
academic vocabulary
Understanding figurative language,
word relationships, and nuances in
word meanings
Understanding author’s purpose and
organization
Identifying and analyzing literary
structures, techniques, and styles
Craft and Structure Total: 35%
Using information & ideas from diverse
media and formats
Evaluating content and claims
Combining and comparing/contrasting
themes, ideas, points of view, claims
Integration of Knowledge and Ideas
Total: 20%

TOTAL
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Literary

Informational

27.5%

17.5%

22.5%

12.5%

0%

20%

50%

50%

Table III.17
Test Specifications for MAPT-CCR for Reading Level 3 (EFL Low Intermediate, GLE 4-5)

Group

Key Ideas and
Details (KID)

Craft and
Structure
(C&S)

Integration of
Knowledge and
Ideas
(IKI)

Text Type

Topics
Locating explicit information in text
Determining central ideas/themes
Summarizing key supporting details
and ideas
Identifying and analyzing connections
in text
Key Ideas and Details Total: 35%
Identifying words and using general
academic vocabulary
Understanding figurative language,
word relationships, and nuances in
word meanings
Understanding author’s purpose and
organization
Identifying and analyzing literary
structures, techniques, and styles
Craft and Structure Total: 40%
Using information & ideas from diverse
media and formats
Evaluating content and claims
Combining and comparing/contrasting
themes, ideas, points of view, claims
Integration of Knowledge and Ideas
Total: 25%

TOTAL

42

Literary

Informational

21.5%

13.5%

23.5%

16.5%

0%

25%

45%

55%

Table III.18
Test Specifications for MAPT-CCR for Reading Level 4 (EFL High Intermediate, GLE 6-8)

Group

Key Ideas and
Details (KID)

Craft and
Structure
(C&S)

Integration of
Knowledge and
Ideas
(IKI)

Text Type

Topics
Locating explicit information in text
Determining central ideas/themes
Summarizing key supporting details
and ideas
Identifying and analyzing connections
in text
Key Ideas and Details Total: 20%
Identifying words and using general
academic vocabulary
Understanding figurative language,
word relationships, and nuances in
word meanings
Understanding author’s purpose and
organization
Identifying and analyzing literary
structures, techniques, and styles
Craft and Structure Total: 40%
Using information & ideas from diverse
media and formats
Evaluating content and claims
Combining and comparing/contrasting
themes, ideas, points of view, claims
Integration of Knowledge and Ideas
Total: 40%

TOTAL

43

Literary

Informational

13.5%

6.5%

21.5%

18.5%

0%

40%

35%

65%

Table III.19
Test Specifications for MAPT-CCR for Reading Level 5 (EFL Low Adult Secondary, GLE 9-10)

Group

Key Ideas and
Details (KID)

Craft and
Structure
(C&S)

Integration of
Knowledge and
Ideas
(IKI)

Text Type

Topics
Locating explicit information in text
Determining central ideas/themes
Summarizing key supporting details
and ideas
Identifying and analyzing connections
in text
Key Ideas and Details Total: 15%
Identifying words and using general
academic vocabulary
Understanding figurative language,
word relationships, and nuances in
word meanings
Understanding author’s purpose and
organization
Identifying and analyzing literary
structures, techniques, and styles
Craft and Structure Total: 40%
Using information & ideas from diverse
media and formats
Evaluating content and claims
Combining and comparing/contrasting
themes, ideas, points of view, claims
Integration of Knowledge and Ideas
Total: 45%

TOTAL

44

Literary

Informational

10.5%

4.5%

19.5%

20.5%

0%

45%

30%

70%

Table III.20
Test Specifications for MAPT-CCR for Reading Level 6 (EFL High Adult Secondary, GLE 1112)

Group

Key Ideas and
Details (KID)

Craft and
Structure
(C&S)

Integration of
Knowledge and
Ideas
(IKI)

Text Type

Topics
Locating explicit information in text
Determining central ideas/themes
Summarizing key supporting details
and ideas
Identifying and analyzing connections
in text
Key Ideas and Details Total: 15%
Identifying words and using general
academic vocabulary
Understanding figurative language,
word relationships, and nuances in
word meanings
Understanding author’s purpose and
organization
Identifying and analyzing literary
structures, techniques, and styles
Craft and Structure Total: 40%
Using information & ideas from diverse
media and formats
Evaluating content and claims
Combining and comparing/contrasting
themes, ideas, points of view, claims
Integration of Knowledge and Ideas
Total: 45%

TOTAL

45

Literary

Informational

10.5%

4.5%

19.5%

20.5%

0%

45%

30%

70%

7. Description of Multistage Testing
In December 2001, under commission from The National Academy of Sciences, the
Committee for the Workshop on Alternatives for Assessing Adult Education and Literacy
Programs (Mislevy & Knowles, 2002), held a national workshop where experts in adult
education and psychometrics discussed assessment issues for adult learners1.
One conclusion of the workshop was that, given the wide diversity of proficiency among
adult education learners and their limited time in the classroom, some form of computerized
adaptive testing would be beneficial. Computerized adaptive testing (CAT) is a test
administration model that uses the computer to select and deliver test items to examinees. The
model is adaptive because the computer selects the items to be administered to a specific
examinee based, in part, on the proficiency of the examinee. Unlike many traditional tests where
all examinees take a single form of an exam, the algorithm and accompanying test delivery
engine software tailors the exam to each examinee by keeping track of an examinee’s
performance on each test question and then using this information to select the next item to be
administered. Computerized adaptive testing reduces testing time by shortening the length of the
test without losing information about examinee proficiency (Bartram & Hambleton, 2006;
Wainer, 2000). In fact, for a fixed test length, an adaptively administered test provides more
precision about candidate proficiency than a fixed test form (Bartram & Hambleton, 2006).
The statistical model underlying computerized-adaptive testing is item response theory
(IRT), which is explained in detail in Chapter V (Developing the MAPT-CCR Score Scale). IRT
places test items and examinees on a common scale (i.e., the scale that indicates the difficulty of
an item is the same scale that is used to assign scores to examinees). There are several attractive
features of IRT, including the ability to provide scores on a common scale for examinees who
take different items. This feature allows us to place AE learners of different proficiency levels,
who take different tests, on the same (wide) proficiency continuum. By using IRT in a CAT,
learners’ proficiency estimates are updated as they progress through the test, and a new item (or
set of items) is selected based on the updated estimate. Items targeted to a learner’s proficiency
provide more information about her/his proficiency than items that are much too easy or much
too difficult. This reduction explains why accurate measurement of AE learners can be
accomplished using fewer items than is typically required on a paper-based test such as the
TABE.
There are several computerized-adaptive testing models (see Hambleton, et al., 1991;
Sands, Waters, & McBride, 1997, and Wainer, 2000, for comprehensive discussions of these
models), but most can be described as falling into one of two categories—adaptive at level of
each individual item or adaptive at a level based on a set of items (this set of items is sometimes
referred to as a testlet or a module). Tests that are adaptive using sets of items (modules) are
referred to as multistage tests.
Multistage-adaptive testing (MST) is often viewed as an intermediary step between a test
that has a fixed number of items (such as a paper-and-pencil test) and item-level CAT. MST
combines the adaptive features of CAT with the opportunity to pre-assemble portions of the tests
prior to test administration, which allows for content-balancing and general form integrity to be
evaluated and controlled prior to operational administration. Other potential advantages of MST
include simplification of the delivery mechanism and tempering the impact of response
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aberrancy (Luecht, 2005; Sireci, 2004; Zenisky, Hambleton & Luecht, 2010). For these reasons,
MST was selected by UMass and ACLS staff as the computerized-adaptive test administration
design for the MAPT testing program.
MAPT-CCR paths and panels are constructed to balance both content and psychometric
considerations. Each panel is aligned with the test specifications and the panels have relatively
minor variations in their content coverage. From the psychometric perspective, the panels are
created to balance the information and difficulty levels across panels and between levels.
For FY2019, the MAPT-CCR has a three-panel, six-stage structure (Figures III.1 and
III.2). What that means is that at all times, there are three full sets of stages and modules for
each subject. These sets are called panels and in no instance does routing occur across panels. In
MST parlance, panels are roughly equivalent to the concept of linear forms as understood in the
context of static (non-adaptive) assessment practices. Furthermore, each panel comprises a
unique set of items. First-time learners (meaning those learners who have never taken any
MAPT-CCR test previously) are randomly assigned to one of these three parallel panels. In
subsequent administrations, a learner is randomly assigned a panel from those panels he or she
has not yet seen. If this is not possible (because the examinee has seen all panels), the learner is
assigned the panel he or she has seen least recently. In addition, it is a policy of the
Massachusetts Department of Elementary and Secondary Education’s Adult and Community
Learning Services Unit that learners may not take the MAPT-CCR more than three times within
a fiscal year. Even though considerable time (at least 2 months) may elapse between test
administrations, this design minimizes the chance that a learner will have an unfair advantage as
a result of being previously exposed to an item. In addition, it is also highly unlikely a learner
would travel the same 6-stage path on any panel. Given 30 modules and 6 stages, and 3 panels,
the potential number of test “forms” for the MAPT-CCR is very large.

47

Figure III.1
MAPT-CCR for Reading Structure with Paths Illustrated
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Intermediate
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Intermediate
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Figure III.2
MAPT-CCR for Mathematics Structure with Paths Illustrated
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The specific MST architecture underlying the MAPT-CCR is complex and was
specifically designed to meet the needs of adult assessment in Massachusetts. The test
administration architecture for the MAPT-CCR is controlled by the Online Web-based Learning
(OWL) system developed by Enterprise Systems & Development (ESD) at UMass-Amherst. The
test selection and item routing rules were developed by the Center for Educational Assessment
and were implemented by ESD. The OWL system retains a record of a learner’s full
MAPT/MAPT-CCR history so that appropriate panel assignments are made.
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Currently, after each stage, an IRT-based estimate of each learner’s MAPT-CCR for
Mathematics or Reading proficiency is calculated, and this IRT-based provisional score (theta) is
used to determine the next module to administer. In this instance of an operational MST, we
note too that learners are not restricted from “traveling” only to an adjacent module. In the
current design, if a learner’s provisional theta score is very high (relative to the module s/he just
completed) they may be routed to a module more than one level higher than the current module,
and vice versa. These elements of the testing algorithm are all designed and implemented to
reduce the standard errors of the provisional and final MAPT-CCR scores for each learner, and
to maximize the likelihood that the items administered to examinees are most appropriate for
their current skill level (see Chapter IV [MAPT-CCR Test Construction and Maintenance
Procedures], section 9, for analyses of paths taken by examinees during operational MAPT-CCR
tests).
For the purpose of routing, IRT proficiency estimates are computed for a learner at each
decision (or branching) point based on all items they answered prior to the end of a stage. That
is, at the end of stage 1, a learner’s proficiency estimate is based on the 15 items taken at stage 1;
at the end of stage 2, the learner’s proficiency estimate is based on 20 items (15 at stage 1 + 5 at
stage 2, etc.), and so on through all six stages. The routing rules are determined such that IRT
information is maximized for the provisional proficiency estimate available at each decision
point. This maximization is accomplished at each decision point by computing module
information functions for each module within the subsequent stage and then routing the learner
to whichever module yields the most information for their provisional theta estimate (again,
routing is not limited to adjacent modules). For the learner, the presentation of items is
seamless—all routing decisions are made instantaneously within the test delivery system. Upon
completion of the entire test (i.e., all six stages), an examinee’s IRT proficiency is estimated
based on all of the individual’s item responses.
As noted in Figures III.1 and III.2, there are five entry points for the MAPT-CCR for
Reading and for the MAPT-CCR for Mathematics.
In Reading, these are:
Level 2 - Beginning Basic
Level 3 - Low Intermediate
Level 4 - High Intermediate
Level 5 – Low Adult Secondary
Level 6 - High Adult Secondary
In Mathematics, these are:
Level 2 - Beginning Basic
Level 3 - Low Intermediate
Level 4 - Middle Intermediate
Level 5 – High Intermediate
Level 6 - Adult Secondary
If this is a learner’s first time ever taking a MAPT-CCR for Reading test and/or a MAPTCCR for Mathematics test, she or he will see the Test Selection screen once the MAPT-CCR for
Reading or MAPT-CCR for Mathematics link is clicked on. The Test Selection screen prompts

50

the learner, “Your teacher will tell you which test to select.” Once a test administrator has told
the learner which level of the MAPT-CCR for Reading or the MAPT-CCR for Mathematics to
take, the learner must click on the test level link.
To choose the test level for learners: test administrators and program staff are urged to
review the NRS EFL Level Descriptors and the benchmarks in the different levels of the
CCRSAE before assigning a learner a test level. The test questions at each level are aligned with
NRS levels, and are informed by the benchmarks in each of the CCRSAE levels. Teachers are
also strongly advised to go through the MAPT-CCR for Mathematics and/or MAPT-CCR for
Reading Practice Questions at the appropriate level, as they will reflect the types and difficulty of
the questions on the MAPT-CCR tests learners will take.
For learners who have taken the MAPT-CCR before, they will be directly routed to
directions for the test at the appropriate level and asked to click on Start the Test. Test
administrators do NOT choose a starting test level for these learners. Instead, for these learners,
their first test question will be at the same test level as their previous MAPT-CCR test score. For
example, a learner obtaining a score between 300 and 399 at pretest will start at Low
Intermediate at the next administration. This level distinction will not be visible to the learner.
MAPT-CCR for Reading. In the MAPT-CCR for Reading, there are five entry point
modules (see Figure III.1). All modules directly below “Beginning Basic” in Figure III.1
measure the Beginning Basic EFL, while all modules directly under “Low Intermediate”
are targeted to the Low Intermediate EFL. All modules directly under “High
Intermediate” assess learners at the High Intermediate EFL, all modules directly under
“Low Adult Secondary” are at the Low Adult Secondary EFL, and lastly, all modules
under “High Adult Secondary” measure learner performance at the High Adult
Secondary EFL.
MAPT-CCR for Mathematics. In the MAPT-CCR for Mathematics, there are five entry
point modules (similar to Figure III.2). All modules directly below “Beginning Basic
Education” in Figure III.1 measure the Beginning Basic EFL, while all modules directly
under “Low Intermediate” are targeted to the Low Intermediate EFL. All modules
directly under “Middle Intermediate” assess learners at the Middle Intermediate EFL, all
modules directly under “High Intermediate” are at the High Intermediate EFL, and lastly,
all modules under “Adult Secondary” measure learner performance at the Adult
Secondary EFL.
8. How the MAPT-CCR Works in Operational Testing
The MAPT-CCR is a multistage adaptive test (MST). An MST is a special type of
computer-adaptive test (CAT). A traditional CAT is adaptive by item, while an MST is adaptive
by sets of items. It is important to bear in mind that each individual set of items cannot be
considered as if it were a standalone assessment that is reflective of the test specifications in and
of itself. These sets of items at any given stage of an MST are referred to as “testlets” or
“modules.” On the MAPT-CCR for Mathematics and the MAPT-CCR for Reading, each
module corresponds to a specific educational functioning level (EFL). The arrangement of
modules and levels on both the Mathematics and Reading MAPT-CCR was shown previously in
Figure III.1.

51

Each time a learner logs in to take a MAPT-CCR test in either content area, s/he is
randomly assigned to a panel that s/he has not been presented with before. For first-time testtakes, the assignment is random: for all subsequent administrations the assignment is random
among all panels that have not yet been administered.
In terms of how subsets of items (modules) are selected for administration, an IRT-based
estimate of their Mathematics or Reading proficiency is calculated (as described in Chapter V
Developing the MAPT-CCR Score Scale), and this IRT-based provisional score (theta) is used to
determine the next module to administer. As noted previously, learners are not restricted from
“traveling” only to an adjacent module. If a learner’s provisional theta score is very high,
relative to the module s/he just completed, they may be routed to a module more than one level
higher than the current module (and vice versa). This design decision for MST is purposeful in
that it is intended to reduce the standard errors of the provisional and final MAPT-CCR scores
for each learner and to maximize the likelihood they are administered the items that are most
appropriate for their current skill level given the wide range of knowledge and skills possessed
by individuals in the learner population.
For the purpose of routing, IRT proficiency estimates are computed for a learner at each
decision (or branching) point based on all items they answered prior to the end of a stage. That
is, at the end of stage 1, a learner’s proficiency estimate is based on the 15 items taken at stage 1;
at the end of stage 2, the learner’s proficiency estimate is based on 20 items (15 at stage 1 + 5 at
stage 2, etc.). The routing rules were determined such that IRT information would be maximized
for the provisional proficiency estimate available at each decision point. This maximization is
accomplished at each decision point by computing module information functions for each
module within the subsequent stage and routing the learner to whichever module yields the most
information for their provisional theta estimate (routing is not limited to adjacent modules). For
the learner, the presentation of items is seamless—all routing decisions are made within the test
delivery system. Upon completion of the entire test (i.e., all six stages), examinee IRT
proficiency is estimated based on all of their item responses.
9. Determination of Starting Point and Termination Conditions
For the very first time a learner ever takes a MAPT-CCR for Reading and/or a MAPTCCR for Mathematics test, she or he will see the Test Selection screen once the MAPT-CCR for
Reading or MAPT-CCR for Mathematics link is clicked. The Test Selection screen prompts the
learner, “Your teacher will tell you which test to select.” To choose the test level for learners,
test administrators and program staff are expected to be familiar with the NRS EFL Descriptors
and the CCRSAE benchmarks (Pimentel, 2013) before assigning a learner a test level. The test
questions are aligned with these two documents. Teachers are also strongly advised to go
through the MAPT-CCR for Mathematics and/or MAPT-CCR for Reading Practice Questions at
the appropriate level, as they will reflect the types and difficulty of the questions on the MAPTCCR tests learner will take. Once the test administrator has told the learner which level of the
MAPT-CCR for Reading or the MAPT-CCR for Mathematics to take, the learner must click on
the test level link onscreen.
For learners who have taken a MAPT/MAPT-CCR test at least once before in their entire
history of enrollment in AE classes at any program and site in Massachusetts, they will be
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directly routed to directions for the test and asked to click on Start the Test. Test administrators
do NOT choose a starting test level for these learners. For them, their first test question will be at
the same test level as their previous MAPT-CCR test score. For example, a learner obtaining a
score between 300 and 399 at pretest will start at Level 3 at the next administration. This level
distinction is not be visible to the learner.
Note that this procedure must be followed for the MAPT-CCR for Mathematics and the
MAPT-CCR for Reading separately: the first time a learner takes the MAPT-CCR for Reading
their teacher or test administrator will give the learner a starting level, and this will be done
separately for the MAPT-CCR for Mathematics. The starting levels for learners will not
necessarily be the same across content areas, and the level assignment for one content area may
not generalize to the other. As many learners take the MAPT-CCR in both content areas, their
subsequent starting level in one content area is only dependent on their prior performance within
that content area, not on performance in the other content area.
The termination conditions for the MAPT-CCR is when the learner has completed all 40
items on the test. If a learner does not complete the 40 items within 15 days of starting, the test
is invalidated and must be restarted. There is no other termination criterion, such as a standard
error threshold, as the MAPT-CCR is a fixed-length multistage adaptive test and there are no
conditions under which the test length vary.
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Chapter IV. MAPT-CCR Test Construction and Maintenance Procedures
In this chapter, we describe all development and maintenance procedures related to
the MAPT-CCR items, modules, panels, and multistage adaptive design. More specifically, the
following topics are discussed:
•
•
•
•
•
•
•
•

Item Development, Review, and Revision
Development of Computerized Test Supporting Material
Pilot Testing
Item Analysis
Sensitivity Review
Development of MAPT-CCR Modules and Panels
MST Design: Routing Learners Across Stages
Test Completion and Item Response Time Analysis
1. Item Development, Review, and Revision

Item Development Procedures
Deriving test specifications from the CCRSAE is a critical step in fostering testcurriculum alignment. However, an important aspect of such alignment is the degree to which
the actual test items reflect tasks on which students work in the classroom. To maximize the
degree to which the test items would reflect instructional practice, an explicit goal of MAPT test
development from the outset has always been to train Massachusetts AE teachers to write items
for the tests. This strategy has encouraged teachers to be part of the test development process so
that they could take some ownership of the tests and not feel like these tests were being “forced”
on them from the outside.
Asking teachers to write items for the new test is not straightforward for at least two
reasons. First, teachers are often not trained in writing the types of items appropriate for largescale assessment, such as multiple-choice items (American Federation of Teachers, National
Council on Measurement in Education, & National Education Association, 1990), and second, it
takes time to write quality test items - time many teachers do not have. To address these
obstacles, we have periodically held item writing workshops in various locations across the state,
either stand-alone sessions or as part of the conference program at adult education conferences in
Massachusetts. These workshops informed teachers of the characteristics of quality educational
assessments (e.g., content validity) and of the appropriate uses of test scores. The bulk of the
workshops focused on (a) reviewing guidelines for writing multiple-choice items (e.g., Haladyna
& Downing, 1989) (b) giving teachers opportunities to practice item writing, and (c) providing
feedback to teachers on the items they wrote.
Over 200 AE teachers and administrators have been trained to write items targeted to the
test specifications (and to specific objectives within the curriculum frameworks). These
activities led to the production of over 4,000 test items that make up the pool of potential MAPTCCR items (totaled across both the Mathematics and Reading content areas). It also helped
empower the teachers and made them feel part of the assessment team, and has ensured that the
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test items would reflect the instructional needs of AE learners in Massachusetts as much as
possible.
As the item pool for each test was created, item review committees were assembled to
review items for content quality (degree of match to intended objective, technical accuracy,
appropriateness for adult learners, clarity, etc.). The review committees also rated items to
determine how well each item measured the objective to which it was matched. The reviewers
used a scale of 1-6, with 6 being exemplary, and only items rated a 4 or above were considered
for pilot testing. Items were also reviewed for psychometric quality by UMass staff. Items were
edited and then subsets of items were selected and assembled for pilot testing (embedded in pilot
positions within the operational MAPT-CCR tests). Following pilot testing, the statistical
functioning of the items was evaluated, and the items considered to be most appropriate for
operational use were selected. These items then underwent sensitivity (item bias) review,
content validity review, and screening for differential item functioning (see later in this chapter
and Chapter IV (MAPT-CCR Test Construction and Maintenance Procedures) and Chapter VIII
(Validity) for information on the sensitivity and content validity reviews, respectively).
Incorporating Universal Test Design Principles
The MAPT-CCR assessments are designed for all types of AE learners, regardless of any
disabling conditions they may have. For this reason, the principles of Universal Test Design
(UTD) were used throughout the test development process. UTD involves developing tests as
flexibly as possible to minimize the need to provide accommodations to the test administration,
and also flexible enough so that accommodations can be provided for any learners who may need
them (see Thompson & Thurlow, 2002, or Thompson, Thurlow, & Malouf, 2004 for more
information regarding UTD). Examples of how UTD principles have governed MAPT
development include: the use of clear and simple language in developing items, clear definitions
of the construct measured, legible presentation of items, extremely generous time limits for all
learners (essentially unlimited time), the opportunity to restart the test at a subsequent date (if
necessary), simple instructions for taking the test, and amenability to accommodations. A
discussion of the MAPT-CCR accommodations suggested for learners with disabilities is
presented in Chapter IX (Administration Procedures, Accommodations, and Test Security).
Review and Revision
All potential MAPT-CCR test items go through a multistage review process. As items
for the MAPT-CCR were written, item review committees were called on to review items for
content quality (degree of match to intended objective, technical accuracy, appropriateness for
adult learners, clarity, etc.). The review committees also rated items to determine how well each
item measured the objective to which it was matched. The reviewers used a scale of 1-6, with 6
being exemplary, and only items rated a 4 or above were considered for pilot testing. Reviewers
also have the opportunity to suggest changes to the content of the item as needed. Following
content quality review, items were also reviewed for psychometric quality by UMass staff. The
UMass test development specialists further reviewed all comments and suggestions from the
external AE reviewers. Based on these comments, some items were deleted, matched to a
different standard, or revised.
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At this point, subsets of items were selected and assembled for pilot testing (embedded in
pilot positions within the previous operational MAPT-CCR tests). Following pilot testing, the
statistical functioning of the items was evaluated, and the items considered to be most
appropriate for operational use were selected. These items then underwent sensitivity (item bias)
review, content validity review, and screening for differential item functioning (see later in this
chapter and Chapter VIII (Validity) for information on the sensitivity and content validity
reviews, respectively).
The end result of the item development, revision, and review processes were pools of
items considered most appropriate for assembling the operational multistage tests. After the
operational tests were developed, standard setting studies were conducted to determine the most
appropriate cut-scores on the MAPT-CCR to signify the Educational Functioning Levels
established by the NRS (see Chapter VI, Establishing the Cut-Scores for the NRS Educational
Functioning Levels on the MAPT-CCR).
The process of developing the MAPT-CCR, from the development of test specifications
to development of the operational tests and standard setting, is continuous. As new items are
written for the MAPT-CCR, these too receive the same internal and external reviews before
becoming operational.
From across the Commonwealth, hundreds of people have written, edited, or reviewed
items, and/or provided valuable input in some other way, such as participating on one of the
standard setting committees. It should also be noted that refinements to the MAPT-CCR testing
program are ongoing. Research on the MAPT-CCR and development of new items continues to
this day.
2. Development of Computerized Test Supporting Material
Prior to the first-generation MAPT being introduced in 2006, we considered learners’
unfamiliarity with computers to be a potential source of “construct-irrelevant variance,” which
refers to a factor that unnecessarily impedes learners from fully demonstrating their knowledge
and skills. Thus, we considered it crucial to provide all learners with an opportunity to become
familiar with the basic computer functions needed to answer test questions. A Computer Basics
tutorial was developed in collaboration with the Massachusetts Department of Education and
several AE educators. This tutorial is accessible at
http://owl.cs.UMass.edu/Departments/CtrEdAssess/Tutorial/index.html. AE teachers and
learners can use this tutorial as many times as they like.
The Computer Basics tutorial contains two portions. The first section is an overview of
basic computer functionality including using a mouse, clicking, and scrolling. Each page in this
section demonstrates these actions with pictures and words in simple language. Upon completion
of that section, students then move on to several web pages in which the information needed to
navigate the actual testing system is provided. This section included a review of the login
process, initial name and site confirmation screens, directions on the Student Home web page,
and a summary of some important things to know about the system functionality.
Within the MAPT-CCR system today, there are two additional ways learners can prepare
for the online test and teachers can gain familiarity with the MAPT. Prior to taking the MAPT-
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CCR for Mathematics or MAPT-CCR for Reading for the very first time, all students are
required to complete the Sample Questions in the appropriate subject area. For each area there
are four sample questions that provide an overview of the specific skills or knowledge required
for that test. The Sample Questions are not meant to test content knowledge, and they are
specifically designed for a low reading level. In addition, the correct answers for three out of the
four items are shown, with the fourth item designed for the student to practice on their own. The
MAPT-CCR for Mathematics Sample Questions include clicking radio buttons, calculator usage,
and the formula page link. The MAPT-CCR for Reading Sample Questions include clicking
radio buttons, exploring how multiple items can relate to the same reading passage, and
reviewing how reading graphics might appear. A raw score is given at the end of the four
questions. The students can retake the Sample Questions as often as they like, and they can be
accessed outside of a testing session to allow for more practice. Teachers and test administrators
can also access the Sample Questions so they will also be familiar with these features of the
MAPT-CCR.
Practice Tests are also available to students, teachers, and test administrators in each
subject area for each testing level. In putting together the practice tests, we mirrored the test
specifications used to guide the operational test development. They help both students and
teachers to see the type of content that is tested at each level and can serve as another way to
determine what starting level would be most appropriate for individual test takers. The practice
tests are fixed-length forms of 20 questions each, and the students receive a raw number correct
score, as well as a table with their responses and whether they answered each pilot item correctly
or not. We also have made all of the practice tests available as PDFs so that teachers and students
can review the items and student responses individually or in classroom groups outside of the
OWL test administration platform. Students can access multiple levels and can retake the
Practice Tests online as often as necessary or desired within an adult education center in
Massachusetts with a test administrator present. The latest versions of the MAPT-CCR Practice
Tests in both content areas were released in March 2018.
3. Pilot Testing
Initial Pilot Testing for the MAPT Testing Program
As described earlier, the MAPT-CCR is a multistage adaptive test, and adaptive testing
requires calibrated items. Thus, before a test can become adaptive, some other process is needed
to calibrate test items. For the MAPT, this process began with two pilot tests that occurred in
2005 and 2006. Through the pilot test process, items were administered to AE learners in
Massachusetts so that statistical information about the items could be computed and evaluated.
The development of the original MAPT involved two separate and comprehensive pilot
tests, which preceded—and were distinct from—ongoing routine pilot testing that is now part of
the operational MAPT-CCR, and which is described below. The first pilot test occurred between
March 2005 and June 2005 and is referred to as Pilot 1. Pilot 2 occurred between October 2005
and January 2006. In both pilots, items developed for the MAPT for Reading and MAPT for
Mathematics and Numeracy were administered over the Internet to adult learners throughout
Massachusetts, using the OWL system developed at UMass. Trained test administrators managed
this process and administered the pilot tests to students during regular class hours. Only actual
adults enrolled in adult education programs in Massachusetts participated in the pilot studies.
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Thus, all MAPT item pilots were conducted on the same population for which the test was
designed and is currently used. The specific goals of the pilot tests were to:
(a)
(b)
(c)
(d)
(e)

evaluate the statistical characteristics of items developed for the MAPT
evaluate the feasibility of delivering the tests over the Internet
evaluate AE learners’ ability to take tests on computer
(Pilot 1 only) select specific, high quality items for use as linking items in Pilot 2
(Pilot 2 only) select items for operational use

The design of each pilot study, a summary of the results, and how the results were used to
develop Generations I, II, and III of the MAPT are provided in the first edition of this technical
manual (Sireci et al., 2006), the second edition of this technical manual (Sireci et al., 2008), and
the Technical Manual Supplement (Zenisky, Sireci, Martone, Baldwin, and Lam, 2009).
Current Pilot Testing for the MAPT-CCR
Pilot tests are a critical aspect of test development. Through the pilot test process, items
are administered to learners in the target population so that statistical information about the items
can be computed and evaluated. The development of the MAPT-CCR involves evaluation and
maintenance of the existing MAPT-CCR item bank as well as continuous pilot testing of new
items as well.
In both of the original formal pilot studies (Pilot 1 and Pilot 2, described above), items
developed for the MAPT for Reading and MAPT for Mathematics and Numeracy were
administered over the Internet to adult learners throughout Massachusetts. Trained test
administrators managed this process and administered the pilot tests to students during regular
class hours.
From 2006 through the present day, the MAPT-CCR testing program has used a
continuous pilot testing model to try out new items and refresh the item banks. In this approach,
five pilot items are inserted into one module at each level of the operational tests at all times, and
thus every completed test taken since the launch of the original MAPT in 2006 includes five pilot
items that are unscored and do not count toward the examinee’s score. In this way, all MAPTCCR items are tried out in the actual population of adult learners in Massachusetts.
The MAPT-CCR testing program’s approach to continuous pilot testing is implemented
as follows: the operational MAPT-CCR testing program is a multistage adaptive test and is
implemented with three (3) parallel panels. Each panel has five (5) pilot items at each of the five
(5) NRS levels assessed.
• In Reading:
o Level 2 - Beginning Basic
o Level 3 - Low Intermediate
o Level 4 - High Intermediate
o Level 5 – Low Adult Secondary
o Level 6 - High Adult Secondary
•

In Mathematics:
o Level 2 - Beginning Basic
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o
o
o
o

Level 3 - Low Intermediate
Level 4 - Middle Intermediate
Level 5 – High Intermediate
Level 6 - Adult Secondary

•

5 items per level x 5 levels = 25 items piloted per panel

•

25 items per panel x 3 panels =75 items actively being piloted per content area at
all times

•

Piloting counts are monitored by testing program staff on a biweekly basis. When
individual pilot items are administered to at least 150 examinees, those pilot items
are removed from the pilot positions in the operational tests and new pilot items
are inserted. Many pilot items are administered to more than 150 items, as that is
simply the minimum threshold for piloting exposures. Many items are
administered at more than one pilot level to ensure variability in the sample of
examinees answering each question, and accordingly, the n-count of exposures for
many items is well above this threshold (see below in this chapter for pilot ncounts from two recent years).

•

When the item frequency counts are checked on a biweekly basis, the classical
item indices of difficulty and discrimination are computed as well. Items with
very low point biserial correlations or very low or very high difficulty values are
inspected to ensure that they are keyed correctly and to determine if they are
being piloted at the correct test level; if an item is mis-keyed it is removed, fixed,
and returned to the queue for piloting. If items are found to be testing easy or
hard for their assigned level, items may be moved to a higher or lower test level
for piloting (in addition to their original assigned level) to obtain greater data
about the items from the standpoint of increasing statistical variability. Thus, at
times, some items are inserted into pilot slots at multiple levels to ensure
sufficient variability among the examinees in the pilot sample of items.

This strategy provides a reliable and consistent method for enhancing the item bank over
time, and this has been especially critical in the past several years as the Massachusetts
Department of Elementary and Secondary Education’s Adult and Community Learning Services
unit has adopted the CCRSAE (Pimentel, 2013) as the curricular standards in effect. With the
transition from the old Massachusetts Curriculum frameworks in each content area to the
CCRSAE, piloting testing of items specifically aligned to the CCRSAE with the actual
population of adult learners in Massachusetts has been in place since late 2013.
For the entire history of the MAPT/MAPT-CCR testing program, only adults enrolled in
adult education programs in Massachusetts have participated in special pilot studies as well as all
continuous pilot testing efforts. Thus, the pilot testing population is identical to the adult
education population of interest to the NRS.
Regarding the motivation of examinees to complete the pilot items, the pilot items are
embedded in the operational test and are not distinguished in any way as pilot items. Test
administrators and learners are informed that every test includes 5 pilot items, but they are not
59

told at what point in the test administration that the items are embedded. Given these conditions
(continuous piloting within the target population of interest during regular administration of the
operational test, with no public dissemination of pilot item location or other identifying
elements), examinee motivation on pilot items is no different than examinee motivation on the
operational/scored test questions.
Pilot Item Counts for FY17 and FY18
To illustrate the typical pilot counts observed in MAPT-CCR test development pilot
cycles, in this section we provide pilot item counts and administration exposures for each of the
last two fiscal years.
Pilot item counts for items piloted in FY17 (July 2016-June 2017) and FY18 (July 2017June-2018) in Mathematics are shown in Figure IV.1 below.
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Figure IV.1.
MAPT-CCR for Mathematics Pilot Item Counts in FY2017 and FY2018

In Figure IV.1, there were 160 distinct items piloted in FY17 and 155 distinct items
piloted in FY18, for the MAPT-CCR for Mathematics. In each of those years, between 50 and
60 pilot items were seen by 200 or fewer examinees, between 30 and 35 pilot items were seen by
201 to 300 examinees, about 35 pilot items were seen by 301 to 400 examinees, and between 30
and 40 pilot items were seen by more than 400 examinees during their placement in the pilot
item slots. These data are also given in Table IV.1 below.
Table IV.1.
MAPT-CCR for Mathematics Pilot Item Counts in FY17 and FY18
Pilot Exposure Level
200 or fewer examinees
201-300 examinees
301-400 examinees
More than 400 examinees
Total Items for Fiscal Year
Mean Exposure
Median Exposure

Number of Pilot
Items in FY2017
50
35
35
40
160
299
241

Number of Pilot
Items in FY2018
60
30
35
30
155
304
298

Turning to the MAPT-CCR for Reading, the pilot item counts are shown in Figure IV.2
and Table IV.2.
Figure IV.2.
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MAPT-CCR for Reading Pilot Item Counts in FY17 and FY18

Table IV.2.
MAPT-CCR for Reading Pilot Item Counts in FY2017 and FY2018
Pilot Exposure Level
200 or fewer examinees
201-300 examinees
301-400 examinees
More than 400 examinees
Total Items for Fiscal Year
Mean Exposure
Median Exposure

Number of Pilot
Items in FY2017
15
40
35
35
125
363
326

Number of Pilot
Items in FY2018
50
20
40
30
140
297
304

As with Mathematics, the Reading results show that generally speaking, many items are
presented to examinees 200 or fewer times, but many items also are administered more than 200
times during piloting as well. There were a total of 125 reading items administered in FY2017,
and 140 pilot items administered in FY2018. The mean exposure for pilot items was 363 in
FY17 and 297 in FY2018, and the median exposure across all pilot items was 326 (FY2017) and
304 (FY2018)
Pilot testing results for the MAPT prior to FY17 are similar to the results presented in
Tables IV.1 and IV.2 and Figures IV.1 and IV.1.
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4. Item Analysis
Since the MAPT became operational in July 2006, unscored pilot items have been
embedded into the tests. The items are placed in modules associated with the EFLs they were
written to, and often also in modules for the adjacent EFLs. Piloting of items for the MAPT-CCR
for Mathematics and MAPT-CCR for Reading is continuous, in that piloting is an ongoing
process where item statistics and administration frequency counts are monitored on a biweekly
basis.
For the very first operational MAPT tests in FY2006, there were 5 pilot items on each
test. Between April 2007 and February 2008 ten items were piloted at all Reading levels,
because it was determined that additional longer reading passages were needed on the MAPT.
Since March 2008, all MAPT tests have contained only 5 pilot items.
Every two weeks, all pilot item data are retrieved from the OWL system and evaluated
with respect to administration frequency, classical item difficulty (proportion correct), classical
item discrimination (biserial correlations), and distractor analyses. The following steps are
conducted:
1. The number of students who have responded to a pilot item (administration frequency) is
tracked. MAPT-CCR items must be responded to by at least 150 examinees (and
generally more) prior to being considered for calibration and use on operational tests.
2. Classical item difficulty and classical item discrimination statistics are calculated. These
statistics provide basic information for evaluating item functioning. Difficulty is reported
as a proportion correct (referred to as “p-values”), while discrimination is computed as
the correlation between the selection of each response and total number-correct score.
Monitoring these statistics facilitates quality item bank development and ensures
identification of potentially confusing or mis-keyed items as early as possible in the fieldtest process.
3. Distractor analysis is conducted by tabulating the numbers of students responding to each
response option (including incorrect answers) and calculating the correlation between
each incorrect answer and theta. Items that “perform” as expected will have large and
positive correlations (i.e., > .25) for the correct answer and negative correlations for the
incorrect response options.
When a sufficient number of learners have responded to a pilot item (typically a
minimum of 150 learners), the item can be pulled from the pretest slot and replaced with another
pilot item. Presently, the item analyses are conducted one last time on all items administered to
sufficient numbers of examinees, and items that are judged to meet the statistical criteria
described earlier are retained for calibration. These statistical analyses of the pilot items support
identification of potentially confusing or otherwise problematic items and help us select the most
appropriate items for operational use.
Items become operational through a calibration process involving all current operational
items (see Chapter V, Developing the MAPT-CCR Score Scale). This enhanced calibration of
the item bank occurs late spring in each year so that refreshed banks are used to develop the test
panels for operational testing. The initial and current procedures used to calibrate all MAPTCCR items onto a common scale are described fully in Chapter V.
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Characteristics of Operational Item Banks
For FY2019, there are 1,743 items in the MAPT-CCR for Mathematics item bank. The
details of the Mathematics item bank are summarized in Table IV.3. Currently, there are 1,774
items in the current MAPT-CCR for Reading item bank (Table IV.4). The details of the Reading
item bank are summarized in Table VI.2. As shown in Tables IV.3 and IV.4, the total number of
operational items for fiscal 2019 is 525 Mathematics items and 525 Reading items.
Table IV.3
MAPT-CCR for Mathematics Item Bank Summary, All Levels
All Levels Domain Groups
Numbers and Operations:
Base Ten (NBT)
Operations and Algebraic
Thinking (OA) and
Expressions and Equations
(EE)
Numbers and Operations:
Fractions (NF) and Ratios and
Proportional Relationships
(RP)
The Number System (NS)
Geometry (G)
Measurement and Data (MD)
and Statistics and Probability
(SP)
Functions (F)
Total

Calibrated
Future Pilot
Operational Unused

Future
Pilot

Piloting/
Ready to
Calibrate

Total

45

146

15

0

206

150

260

46

16

472

51

214

26

7

298

42
66

62
98

17
20

7
7

128
191

141

203

18

10

372

30
525

11
994

22
164

8
60

71
1743

*Calibrated items include Calibrated-Operational and Calibrated-Unused items. In assembling operational
panels, some items are available to use but are not included in the live MAPT-CCR tests. These
“Calibrated-Unused” items are retained for future panel development.
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Table IV.4
MAPT-CCR for Reading Item Bank Summary, All Levels
All Levels Content
Locating explicit information
in text
Determining central
ideas/themes
Summarizing key supporting
details and ideas
Identifying words and using
general academic vocabulary
Understanding figurative
language, word relationships,
and nuances in word meanings
Understanding author’s
purpose and organization
Identifying and analyzing
literary structures, techniques,
and styles
Using information & ideas
from diverse media and
formats
Evaluating content and claims
Combining and
comparing/contrasting themes,
ideas, points of view, claims
Total

Calibrated

Piloting/
Ready to
Calibrate

Total

Operational

Unused

Future
Pilot

93

334

18

0

445

48

132

16

6

202

14

40

12

5

71

18

53

5

0

76

106

325

26

0

457

42

69

18

5

134

37

61

16

8

122

89

18

5

16

128

55

6

12

9

82

23

10

13

11

57

525

1048

141

60

1774

*Calibrated items include Calibrated-Operational and Calibrated-Unused items. In assembling operational
panels, some items are available to use but are not included in the live MAPT-CCR tests. These
“Calibrated-Unused” items are retained for future panel development.

5. Sensitivity Review
Sensitivity review refers to the process of having a diverse group of professionals review
tests to flag material that may unintentionally interact with demographic characteristics of some
test takers. As the Standards for Educational and Psychological Testing (AERA et al., 2014)
describe,
…sensitivity reviews can serve to guard against construct-irrelevant language and
images, including those that may offend some individuals or subgroups, and against
construct-irrelevant context that may be more familiar to some than others. (AERA et al.,
2014, p. 64)
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To begin, item writers and item reviewers are required to consider issues of diversity and
sensitivity when constructing and reviewing items. Item writers are provided with item writing
training that encompasses best practices for item writing, and this includes specific guidance
addressing a range of bias and sensitivity concerns, including gender, race, ethnicity, culture,
social class, regional, philosophical, religious, and political perspectives.
We further believe it is critically important to add a separate, independent review that
would concentrate solely on sensitivity issues. The sensitivity review process for the MAPTCCR, since the inception of the MAPT testing program, has sought to do more than identify and
eliminate test content that may be construed as offensive (Ramsey, 1993; Sireci & Mullane,
1994). Rather, the MAPT-CCR testing program’s sensitivity review procedures have also sought
to identify test material that was irrelevant to the construct measured, but may provide an
advantage or disadvantage to learners from different backgrounds. That is, our sensitivity
reviews attempt to uncover unintended bias in the MAPT-CCR assessments. Specifically,
MAPT-CCR sensitivity reviewers are asked to review items for material that may
(a) be construed as offensive to particular groups of learners,
(b) portray groups of learners unfavorably, or in a stereotypical fashion,
(c) be advantageous to one group, and/or disadvantageous to another, or
(d) be unfamiliar to certain groups of learners.
Sensitivity review is often seen as a final, qualitative check on potential bias in a test5.
Unlike a technical content review, the reviewers need not necessarily be experts in the subject
domain tested, although such expertise is desirable. Instead, the reviewers are selected for their
knowledge of specific cultural groups and how test takers from such groups may interpret test
material. Sensitivity reviewers are typically a diverse group consisting predominantly of
minority group members. By reviewing tests for potential bias, sensitivity review can improve
the content validity of a test, but it should not be confused with a content review. As Sireci and
Mullane (1994) described,
“[test developers] strive to ensure that the content of their tests is representative of and
relevant to the domain tested, and that trivial or superfluous material is not present.
Therefore, it can be argued that sensitivity review is built into the test development
process under the rubric of content validation. After all, if the entire content of a test has
been demonstrated to be relevant to the content domain, there should be no material
contained therein that is offensive or unfamiliar to examinees who are knowledgeable of
the domain. This argument is flawed, however, because evaluations of test content focus
on how well the items that comprise a test represent the content domain, rather than on
evaluating the context within which the items are framed. (pp. 22-23)

In addition, analyses of differential item functioning are regularly conducted on the MAPT-CCR, where sample
sizes permit, as a quantitative check on potential item bias. These analyses include analysis across groups based on
sex, ethnicity, and native language (English vs. other). Documentation of these analyses are available in Han,
Baldwin, and Sireci (2006) and Marland, Sireci, Zenisky, & Pham (2014).
5
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The MAPT-CCR item bank has been built up over the course of more than ten years, and
as items are developed for inclusion in the operational bank over that time period, sensitivity
review committees of independent reviewers have been convened periodically to evaluate items
under consideration for addition to the item bank according to these sensitivity concerns.
In terms of process, sensitivity review procedures are as follows: reviewers are recruited
on the University of Massachusetts campus and through the adult education community in
Massachusetts. These individuals are asked to complete a brief demographic survey to provide us
with basic information about gender identity, race/ethnic background, and work experience
related to adult learners (including experience with new immigrants, learners with limited
English proficiency, and traditionally under-represented minority groups such as
Hispanic/Latinx, Haitian, Asian, and African American, as well as other ethnic groups within the
adult education community in Massachusetts such as Polish, Russian, Cape Verdean, and
Vietnamese). Following completion of the demographic survey, participants in the sensitivity
review meetings are provided with training in which the principles of sensitivity review are
discussed and instructions are given regarding the types of problems to look for in items and
their associated text and stimuli (e.g., reading passages, graphs, tables, etc.). In the MAPT-CCR
testing program’s sensitivity review training, the diversity of the adult learner population in
Massachusetts is discussed and reviewers are asked to consider identifiable subgroups of adult
learners such as men, women, ethnic subgroups, linguistic minorities, learners of different age
groups, individuals with disabilities, and individuals with different sexual orientations.
Following these discussions, panelists review sample items that had been flagged for reasons of
sensitivity in different testing programs (see Ramsey, 1993; and Sireci & Mullane, 1994 for
some examples of these types of items) and the issues associated with these items are discussed
as a group.
After training, the sensitivity reviewers are given a booklet containing items from the
MAPT-CCR testing program, with about half coming from each subject area. The booklets are
assembled so that all MAPT-CCR items being considered for operational use are reviewed by at
least two (and up to four) sensitivity reviewers. The reviewers are also given Sensitivity Review
Rating Sheets. They are asked to review all items and provide any comments regarding items
with potential sensitivity issues on a review sheet. When they are unsure whether an item could
be problematic, they are told to err on the side of flagging the item and to provide a description
of why the item might have a sensitivity issue. The rating sheet also asks whether the packet of
test items was appropriate for 12 specific groups of learners. The reviewers spend about two
hours reviewing items at the meeting and are asked to complete their remaining reviews within a
one-week period. All reviewers generally complete this task within the requested time period.
Historically, sensitivity reviewers have a range of comments on items and reading
passages. Examples of why items have been flagged included a lack of diversity in the names
that were associated with the items (particularly in math problems), concerns over terms related
to money, negative stereotypes for certain body types associated with reading passages, and
concerns over items that described violence during World War II.
All comments received from the sensitivity reviewers are carefully considered by the test
development team at UMass, which included test development staff and a Professor of
Psychometrics with over 25 years of experience in test development and sensitivity review.
Changes are made to items in response to the reviewers’ comments. In some cases, an offensive
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sentence is removed from a reading passage, after concluding the sentence was not needed to
correctly answer any items associated with the passage. In other cases, more diverse names,
such as “Julio,” “Djata,” and “Zoe,” are used to replace names such as “John” and “Sue.” Some
items are left unchanged if upon review it is determined that the issue raised by the sensitivity
review was content-relevant. For example, during one sensitivity review session, one sensitivity
reviewer thought that some learners would not understand the term “dime” on a math item
measuring “carry out basic calculations with money.” In this specific case, this issue was
discussed with members of the Mathematics Content Validity Panel who concluded the term was
necessary for appropriately measuring the objective.
For the fall 2017 sensitivity review, 10 reviewers recruited. All received training in
sensitivity review and had experience in educational testing ranging from 3 to more than 20
years. Each reviewer was assigned between 2 to 3 packets of test items, across both
Mathematics and Reading content areas. Each packet contained about 25 items. Participants
were asked to review the test items and consider the diverse types of learners who would be
responding to the items during MAPT-CCR test administration. Reviewers were asked to flag
any item that had elements of unfairly advantaging or disadvantaging, stereotyping, and/or
offending an examinee with respect to their race/ethnicity, age, incarceration status, disability
status, gender identity, sexual orientation, cultural, economic, and/or regional background. All
item ratings and comments were entered into the Qualtrics survey software by the reviewers.
Results of the sensitivity review showed that out of about 300 items in mathematics, 25
items were flagged. Out of those flagged, the breakdown of issues noted was as follows.
• 32% (8 items) for gender-related issues
o For example, concerns about stereotyping of gender roles as depicted in story
problems
• 28% (7 items) for race/ethnicity-related issues
o For example, limited diversity in names used in story problems
• 16% (4 items) for issues relating to English learners
o For example, unnecessary reading burden given complex or specialized words
• 4% (1 item) for concerns relating to culture
o For example, the concept of “belly dancing” is considered to be culturally
appropriated and inappropriate for the test
• 20% (5 items) for other issues that would affect all test takers
o Clarity and/or mis-keyed
For those items that were flagged for race/ethnicity-related concerns, the primary issue
related to names used in some items, and reviewers noted that the names used seemed primarily
to exhibit a low level of diversity, so one action item identified in this sensitivity review was to
use a greater diversity of names to better reflect the diversity of the test-taking population,
though this will balanced by careful review of names in the future to likewise maintain
appropriate levels of readability and ensure that any names in items are not distracting from the
mathematical concepts being assessed.
For those flagged for gender sensitivity, the primary issue raised was that of gendered
stereotypes, in terms of perceptions of “manly” versus “womanly” activities. One example of
this arose with respect to an item in which a woman was doing gardening and a man was selling
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hardware items. The item in question was revised to eliminate reference to gender, as those
elements of the question are irrelevant to the standard being assessed.
Some items were flagged as being potentially biased against English learners in terms of
adding unnecessary reading burden where the additional sentences had no impact on the content.
Some items were flagged because some words were deemed to be confusing to English language
learners. In these cases, items are temporarily removed from the item back for review and
possible revision.
Those items flagged for cultural sensitivity contained words and/or concepts that were
potentially offensive to other cultures (such as belly dancing). Some had a context that were
more familiar to a specific geographical setting like rural areas. Finally, some items needed to be
improved because they were not perceived as clear, they had more than one correct answer, or
contained words that were deemed to be above the level of understanding for the group that the
test was intended for. These too are removed for minor revision.
Results for the MAPT-CCR for Reading items showed that out of about 300 items, 21
items were flagged. Of the 21 items,
• 23% (5 items) were flagged for being potentially insensitive to other racial groups
o For example, a passage about slavery in the 19th-century United States
• 66% (14 items) for being insensitive to cultural differences
o For example, perceptions of oil sources and causes of war in the Persian Gulf
region
• 4% (1item) for being potentially insensitive to people with disabilities
• 4% (1 item) for being potentially insensitive to English learners
After the review process was completed, UMass test development staff reviewed all of
the comments and ratings. Of the 25 flagged Mathematics items and the 21 flagged Reading
items, minor contextual or editing revisions were made to 18 of the flagged Mathematics items
and 11 of the flagged Reading items. For the remaining items (3 in Mathematics and 10 in
Reading, the nature of the comments received were such that more substantive revisions would
be needed and these items were consequently removed from the bank of potentially operational
items, to be revised and repiloted at some point in FY19 or FY20.
To summarize the MAPT-CCR sensitivity review procedures, a carefully selected panel
of reviewers who are familiar with learners from a variety of backgrounds are trained to review
items for sensitivity issues. These reviewers flag items as warranted in their judgment, and
explain why the items should be discussed before being considered for operational use. These
comments and ratings are reviewed by UMass test development staff for either a status of no
action, minor revision, or major revision with repiloting. This is the current sensitivity review
process for the MAPT-CCR, and it involves reviewing all items that survive pilot testing using
trained sensitivity reviewers.
6. Development of MST-CCR Modules and Panels
Timeline for New Forms
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As noted in Section 3 of this chapter, the MAPT-CCR testing program is continuously
trying out new items and so the process of calibrating and evaluating all items in the item pool
for each MAPT-CCR test (Mathematics or Reading) is repeated once each year, typically near
the end of the fiscal year (May-June) to add new items to the MAPT-CCR item banks. As noted
previously, every student who takes a MAPT-CCR test responds to 5 pilot items that do not
count toward their score. All pilot items are monitored and once their sample sizes reach a
minimum threshold of 150 examinees, they are evaluated using classical item analysis. If their
classical statistics (i.e., item difficulty and discrimination estimates) seem appropriate, they will
be replaced with other pretest items and are considered ready for calibration during the
refreshing of the panels, when all items are calibrated (or re-calibrated) onto the IRT scale and
evaluated for appropriateness for inclusion in the operational tests (See Chapter V, Developing
the MAPT-CCR Score Scale, for information on calibration and scaling). In this way, items are
continuously piloted, throughout the year.
Once calibration and scaling is complete, the MAPT-CCR panels (which are analogous to
linear test forms) are fully reconstituted, selecting from all available items in the item banks to
build the panels in the respective content areas. In this way, new MAPT-CCR panels (the
multistage adaptive testing equivalent of linear test forms) are developed annually, and installed
in OWL prior to July 1 each year.
Building Modules and Panels for Operational Testing
The basic concepts underlying multistage testing (MST) were described in Chapter III,
Description of the MAPT-CCR. In this section, we describe how the MAPT-CCR modules and
panels are developed. A module is a set of items administered to learners at a particular stage of
the test. A panel is a collection of modules that spans the learner levels and stages. In this
section, we describe how the modules and panels were assembled.
As described in earlier sections of this chapter, all MAPT-CCR items were piloted using
adult education learners in adult programs throughout Massachusetts. The pilot data for items
are evaluated using classical and IRT statistics, and the items surviving statistical screening are
calibrated onto the underlying IRT scale. A separate scale was created for the MAPT-CCR for
Mathematics and the MAPT-CCR for Reading. The technical details for this calibration are
provided in Chapter V (Developing the MAPT-CCR Score Scale).
Given a common scale for all items, and test specifications for each EFL in each subject
area, panels were put together by creating sets of modules that would represent the test
specifications for each EFL. These sets of modules were “straight paths” that represented a
learner starting at one EFL and remaining at that EFL for each stage of the test. For example, the
2-2-2-2-2-2 path represents a learner who starts the test at Beginning Basic AE (Level 2) and
remains at that level for the remaining five stages. The 3-3-3-3-3-3 path represents a learner who
starts the test at Low Intermediate (Level 3), and remains at that level for the remaining five
stages, etc. This strategy ensured the content specifications would be represented for each EFL.
Learners who are routed to different EFLs as they take an exam (i.e., follow a “crooked path”)
will take tests that are a combination of the test specifications for the different EFL paths that
they travel (see Kaira & Sireci, 2007).
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Individual modules in Mathematics are crafted to include a mix of items from different
content areas and cognitive levels. Recall that the first-stage module contains 10 items, and each
of the five subsequent modules have five items per module. This means, of course, that not all
domain group/cognitive levels can be represented in each module. For each straight path, the
test specifications are used to guide module assembly and to ensure that the specifications are
met across the six modules in the EFL, with a mix of domain groups and cognitive levels in each
module. In module assembly, our guidance is to limit the number of items from any one domain
group within a module to two, and to further ensure that every module should have at least one
item from each of the three cognitive levels. In this way, the modules on the MAPT-CCR for
Mathematics are balanced to reflect the test specification for the straight-path EFL, but also each
individual module is carefully constructed with respect to content and cognitive level to ensure a
broad range of content and cognitive information in each module.
For the MAPT-CCR for Reading, as with the Mathematics modules, the test
specifications are met at the level of the straight path for the EFL, but individual modules are
constructed to reflect a range of Topics and text types (literary and informational). The
additional constraint in Reading, of course, is that of passages. Items on the MAPT-CCR for
Reading are written to a common stem of a passage or other visual exhibit per Anchor 10 of the
CCRSAE. The items associated with any particular passage are purposefully written to assess
different Topics in the specifications (and thus Anchors in the CCRSAE), meaning that in any 5item passage set, the CCRSAE content assessed by the five items are five different content
Topics. In assembling the test, every effort is made to use sets of five items when possible, but at
times the item difficulties for one or more items may be too hard or easy for the passage as a
whole, and a subset of items from a passage set is used operationally. As with Math, test
assembly guidance is to use items from both text types and no more than two items from any one
Topic within a module to ensure a breath of text type and Topics in every MAPT-CCR for
Reading module. Thus, every MAPT-CCR for Reading module is carefully constructed, and the
test specifications can be met for every straight down EFL path within a panel.
In addition to test content (and text type for Reading and cognitive levels for
Mathematics), the modules within each panel were created to distinguish the different difficulty
levels associated with each EFL. Specifically, we assembled the modules to maximize test
information over the midpoint of each EFL interval. Thus, each straight path of modules
represents the average difficulty of the items at that EFL and the test specifications for that EFL.
Each panel is created in the same manner and so they are parallel with respect to both content
and difficulty. For each panel, the average difficulty of the items within each EFL within and
across modules is approximately equal.
In Figures IV.3, IV.4, and IV.5 are the information functions for the three MAPT-CCR
for Mathematics panels, and in Figures IV.6, IV.7, and IV.8 are the test information functions for
the three MAPT-CCR for Reading panels.
Figure IV.3
Test Information Functions for “Straight” Paths: MAPT-CCR for Mathematics FY19 Panel A

71

Figure IV.4
Test Information Functions for “Straight” Paths: MAPT-CCR for Mathematics FY19 Panel B
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Figure IV.5
Test Information Functions for “Straight” Paths: MAPT-CCR for Mathematics FY19 Panel C

Figure IV.6
Test Information Functions for “Straight” Paths: MAPT-CCR for Reading FY19 Panel A
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Figure IV.7
Test Information Functions for “Straight” Paths: MAPT-CCR for Reading FY19 Panel B
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Figure IV.8
Test Information Functions for “Straight” Paths: MAPT-CCR for Reading FY19 Panel C
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Table IV.5 shows the average a-, b-, and c- parameters for each level of the MAPT-CCR
for Mathematics at each test level. The average for a-parameters across panels range from 1.2 to
1.4, and the c’s are all around 0.2. As one would expect, the average for the b-parameters are
consistent within levels, but increase from MAPT-CCR level to level (corresponding the NRS
EFL progression), from about -.78 in the Beginning Basic level to about -.2 in the Low
Intermediate level, and so forth to Adult Secondary at 1.50. That consistent progression of
difficulty (and well as consistency of a’s and c’s) illustrates the extent to which the panels (and
effectively, the straight down paths as test forms) are statistically parallel, in addition to being
parallel content-wise by virtue of meeting the test specifications.
Table IV.5
FY19 MAPT-CCR for Mathematics Average Item Parameters for EFLs by Panel

Beginning
Basic
Low
Intermediate
Middle
Intermediate
High
Intermediate
Adult
Secondary

a

Panel A
b

a

Panel B
b

a

Panel C
b

c

c

c

1.23

-0.77

0.20

1.22

-0.78

0.19

1.22

-0.78

0.18

1.28

-0.20

0.21

1.25

-0.20

0.19

1.24

-0.19

0.21

1.35

0.48

0.20

1.36

0.46

0.22

1.35

0.49

0.20

1.41

0.95

0.24

1.39

0.96

0.23

1.40

0.92

0.23

1.37

1.50

0.20

1.37

1.50

0.20

1.37

1.50

0.20

As with Table IV.5, Table IV.6 shows the consistency within and between the levels of
a-, b-, and c-parameters for the MAPT-CCR for Reading. Again, there is a general consistency in
the a- and c-parameters, and a level-appropriate progression of difficulty. As with mathematics,
the straight-down paths of the MAPT-CCR for Reading exhibit of a high level of parallelism
across panels, which in the jargon of MST, is equivalent to paper-based test forms.
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Table IV.6
FY19 MAPT-CCR for Reading Average Item Parameters for EFLs by Panel

Beginning
Basic
Low
Intermediate
High
Intermediate
Low Adult
Secondary
High Adult
Secondary

a

Panel A
b

c

a

Panel B
B

c

a

Panel C
b

c

1.37

-0.47

0.19

1.34

-0.46

0.18

1.42

-0.36

0.18

1.35

0.01

0.19

1.46

0.04

0.20

1.40

0.04

0.21

1.38

0.61

0.22

1.38

0.61

0.22

1.52

0.58

0.23

1.34

1.15

0.22

1.31

1.15

0.22

1.43

1.22

0.24

1.28

2.05

0.21

1.22

2.03

0.22

1.14

2.00

0.22

Thus, Figures IV.3 through IV.8 and Tables IV.5 and IV.5 illustrate the parallel forms of the
MAPT-CCR for Mathematics and MAPT-CCR for Reading.
7. MST Design: Routing Learners Across Stages and Scoring the MAPT-CCR
The MAPT-CCR in both content areas works as a typical multistage adaptive test, with a
notable exception of Stage 1. As shown in the MAPT-CCR schematic drawing in Figures III.1
and III.2, in Stage 1, rather than a single module that must encompass the full range of skill in
the test population, the MAPT-CCR in Stage 1 consists of initial modules at each difficulty level.
When test-takers sit for the MAPT-CCR for the very first time, their teacher or test administrator
will instruct them in the most appropriate level to start. In all subsequent MAPT-CCR tests in
that content area, the MST algorithm will reference the most recent previous MAPT-CCR test
taken by that test-taker and assign a starting level (initial module) based on that level. If a testtaker scored a 363 on the most recent MAPT-CCR test, the next MAPT-CCR for that student
will start at Level 3/Low Intermediate. From there, routing follows the adaptive model, where if
a learner performs well at stage 1, s/he would be routed to a module at a more challenging EFL
(and vice versa if the student does not perform well).
The MAPT-CCR algorithm uses IRT-based estimates of learners’ provisional scores to
route them to modules across stages, rather than number correct scores. Each multiple choice
item is scored dichotomously (1 for correct and 0 for incorrect) using the keyed answer in the
OWL test system. After each stage, an IRT-based estimate of their Mathematics or Reading
proficiency is calculated, and this IRT-based provisional score (theta) is used to determine the
next module to administer. At the conclusion of the test, test-takers are scored on all test items.
Scoring for the MAPT-CRR (progression through stages and final estimation at the conclusion of
the test) is carried out using maximum likelihood proficiency estimation, expressed as the
likelihood function (Hambleton, Swaminathan, & Rogers, 1991).
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[IV.1]

For the purpose of scoring test-takers and routing, IRT proficiency estimates are
computed for a learner at each decision point (or branching point) based on all items they
answered prior to the end of a stage. That is, at the end of stage 1, a learner’s proficiency
estimate is based on the 10 items taken at stage 1; at the end of stage 2, the learner’s proficiency
estimate is based on 15 items (10 at stage 1 + 5 at stage 2, etc.). The routing rules were
determined such that IRT information would be maximized for the provisional proficiency
estimate available at each decision point. (IRT (Fisher) information is somewhat analogous to the
concept of reliability.) This maximization is accomplished at each decision point by computing
module information functions for each module within the subsequent stage and routing the
learner to whichever module yields the most information for their provisional theta estimate
(routing is not limited to adjacent modules). For the learner, the presentation of items is
seamless—all routing decisions are made within the test delivery system. Upon completion of
the entire test (i.e., all six stages), examinee IRT proficiency is estimated based on all of their
item responses.
It is likewise important to note that learners are not restricted from “traveling” to only an
“adjacent” module. If a learner’s provisional theta score is very high, relative to the module s/he
just completed, they may be routed to a module more than one level higher than the current
module (and vice versa). These changes are all designed to reduce the standard errors of the
provisional and final MAPT-CCR scores for each learner and to maximize the likelihood they
are administered the items that are most appropriate for their current skill level.
Figures IV.9 and IV.10 illustrate the multistage adaptive test structure used for the
current MAPT-CCR for both Reading and Mathematics, with respect to the arrangement of
modules but also the permissible paths that examinees can take through the stages. For the
current MAPT-CCR design, the first stage consists of 10 scored items. Each module in stage 2
through 6 is then composed of five scored items. This results in a total test length of 35 items in
both Mathematics and Reading, respectively. In addition, there are three panels for each subject
area. Only one panel is shown in Figures IV.9 and IV.10, but two other parallel panels exist
alongside this panel, and so there are three sets of stages and modules for each subject. Each
panel comprises a unique set of items, and routing does not occur across panels. First-time
learners are randomly assigned to one of the three parallel panels. In subsequent test
administrations, a learner is randomly assigned to a panel that he or she has not yet seen. If
learner take the MAPT-CCR more than three times in a year, they are assigned the panel they
have seen least recently. Even though considerable time (at least 2 months) may elapse between
test administrations, this design minimizes the chance that a learner will have an unfair
advantage as a result of being previously exposed to an item. In addition, it is also highly
unlikely a learner would travel the same 6-stage path on a given panel. Given five modules per
stage, six stages, and three panels, the number of potential test “forms” for the MAPT-CCR is
very large, specifically, 46,875 potential forms (56 x 3).
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Figure IV.9
MAPT-CCR for Reading Structure with Paths Illustrated
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Figure III.10
MAPT-CCR for Mathematics Structure with Paths Illustrated
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In terms of controlling for item exposure, then, the MAPT-CCR uses several
mechanisms. Students are limited by policy from taking the MAPT-CCR in each content area
more than three times in a fiscal year, and there are three MST panels in place at all times,
therefore each examinee is only presented with each panel a maximum of 1 time within a fiscal
year. Test takers are randomly assigned to panels not yet taken by an individual examinee within
a fiscal year. Furthermore, items are unique to panels. Thus, the exposure of items within panels
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is controlled by means of random panel assignment and limiting the administration count within
a fiscal year.
It should be noted that the test administration for the MAPT-CCR is controlled by the
Online Web-based Learning (OWL) system developed by the Center for Educational Software
Development (CESD) at UMass. The test selection and item routing rules were developed by the
Center for Educational Assessment and were implemented by CESD. The OWL system keeps
track of a learner’s MAPT-CCR history so that appropriate panel assignments are made.
8. Test Completion and Item Response Time Analysis
Ensuring that learners have adequate time to take the MAPT-CCR and demonstrate their
current knowledge and skills has been an important concern since the earliest stages of this
testing program’s test development. Given that the tests are administered by a computer, the
computer can keep track of the amount of time it takes learners to complete each item as well as
the overall test. Our analysis of these item response times began with the MAPT pilot tests in
2006. Based on the pilot test analyses of item response and test completion times, it was
expected that most learners would be able to complete the test in about an hour. However, due to
concern over learners who may work more slowly, and since the MAPT test program has never
been intended to be speeded, there is no time limit on the exam.
We also conduct annual analyses of testing times for the MAPT-CCR. A recent
summary is provided in Table IV.7. As shown in the tables, about 50% of the test-takers for the
MAPT-CCR for Mathematics complete the test in an hour and 90% are done within 2 hours. For
the MAPT-CCR for Reading, the data are a bit different, with about 30% finishing in 1 hour and
about 80% finishing in under 2 hours. These response times are longer than the previous version
of the MAPT (see Sireci et al., 2008), which is a direct consequence of the more rigorous
CCRSAE standards that are tested on the MAPT-CCR.
Table VI.7
Test Completion Time by Percent of Learners
(MAPT-CCR for Reading and MAPT-CCR for Math, FY17 and FY18)
Reading
% completing
test in 60
minutes or less
% completing
test in 61-120
minutes
% requiring
more than 120
minutes

Math

FY17
(n=8243)

FY18
(n=5129)

FY17
(n=7389)

FY18
(N=4401)

33%

28%

48%

49%

50%

51%

41%

41%

17%

21%

11%

10%
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We also conducted other analyses to ascertain the amounts of time it takes learners to
respond to items and complete the test. Summaries of these data for fiscal 2017 and 2018 are
presented in Tables VI.8 and VI.9 for Mathematics and for Reading, respectively. These results
are provided stratified by the test level . What is evident is that generally speaking, for the
MAPT-CC for Mathematics, the time required to complete the test increases as students increase
in proficiency, which we hypothesize is related to the increasing difficulty of the content
associated with the CCRSAE. On average students required between 58 minutes and 76 minutes
to complete the MAPT-CCR for Mathematics, depending on level.
Table VI.8
MAPT-CCR for Mathematics Response Times for FY2017– Across All Administrations
Score Level

N

200-299
300-399
400-499
500-599
600-700
Overall

106
838
2610
2619
1216
7389

All Items FY17
Mean
Median
SD
(min)
(min)
58.46 39.99 48.58
64.68 33.11 54.58
69.97 38.97 60.71
72.64 43.47 62.58
76.73 50.00 67.55
71.26 42.64 61.90

N
88
507
1540
1493
773
4401

All Items FY18
Mean
Median
SD
(min)
(min)
56.15
44.48
42.84
64.41
35.46
56.4
73.1
41.74
63.1
73.18
38.91
64.23
66.54
36.3
58.18
70.64
39.41
61.57

For the MAPT-CCR for Reading, the pattern was slightly different, in that students
scoring in the 400-499 range needed the most time on average to finish the test. Overall, students
needed a bit more time to finish the MAPT-CCR for Reading than the MAPT-CCR for
Mathematics.
Table IV.9
MAPT-CCR for Reading for FY2017 Response Times – Across All Administrations
Score Level

N

200-299
300-399
400-499
500-599
600-700
Overall

178
956
2910
3112
1087
8243

All Items FY17
Mean
Median
SD
(min)
(min)
72.90 58.00 61.09
88.27 50.28 79.96
93.19 50.93 85.69
80.30 42.79 72.55
72.77 39.16 64.52
84.62 47.22 76.15
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N
149
660
1804
1633
883
5129

All Items FY18
Mean
Median
SD
(min)
(min)
81.46
66.85
69.23
99.63
57.42
90.97
100.85 50.96
93.07
84.64
41.38
75.63
74.24
34.24
67.50
90.07
48.20
81.03

9. MST Path Analysis
As previously discussed, the MAPT-CCR for Mathematics and MAPT-CCR for Reading
assessments were developed to efficiently assess each examinee’s reading or math proficiency
level. To do so, the assessments have six stages and examinees are routed to the module at each
stage that best matches their proficiency level estimate at that point. The MAPT-CCR
assessments, like other MSTs, are assembled so that pathways across panels are similar enough
to be considered parallel (Zheng, Wang, Culbertson, & Chang, 2014).
A pathway is the sequence of modules that examinees can go through when taking a
MAPT-CCR assessment. Since the MAPT-CCR assessments in each content area have six
stages, and an examinee can see one of five modules at each stage with no constraints on routing,
there are a total of 15,625 possible pathways within a panel. Of course, it is expected that some
pathways are more common than others. For example, because the assessment is estimating
proficiency at each stage, it is quite unlikely that an examinee would move back and forth
between the lowest and the highest proficiency modules across stages, and it is much more likely
that an examinee would stay within a somewhat more limited proficiency range. These expected
pathways can be confirmed through a path analysis: a path analysis quantifies the pathways taken
by examinees to determine how often each pathway is utilized. A path analysis of the MAPTCCR for Mathematics and the MAPT-CCR for Reading using FY18 data was conducted in
February 2018.
MAPT-CCR for Mathematics
The FY18 analysis included data for 3,722 examinees who completed the assessment
through February 2018. The 30 most observed pathways are presented in Table IV.10.
The thirty most commonly used paths in FY18 comprise 62.95% of all pathways used
that year. It is notable that most of the pathways listed show that examinees are routed to
adjacent modules and tend to stay within those two adjacent modules. In the six pathways across
the two years that include non-adjacent modules (4-6-5-5-5-5, 3-5-5-5-5-5, 3-5-4-4-4-4, 2-4-5-55-5, 3-5-4-4-4-3, 2-4-3-3-3-3), movement across module proficiency tends to occur within the
first few routing points. As examinees progress through the test and the assessment has collected
more measurement information, their module assignment tends to stabilize within a level.
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Table IV.10
30 Most Common Paths taken in the MAPT-CCR for Mathematics and MAPT-CCR for Reading
in FY18
Mathematics
Overall (n = 3769)
Path
n
%
333333 339 9.11
444444 276 7.42
433333 172 4.62
343333 168 4.51
555555 160 4.30
443333 137 3.68
444443 135 3.63
544444 87
2.34
233333 81
2.18
455555 77
2.07
243333 67
1.80
222222 61
1.64
333323 47
1.26
444433 43
1.16
245555 41
1.10
455444 41
1.10
445444 37
0.99
444333 36
0.97
533333 34
0.91
322222 33
0.89
333332 32
0.86
344444 32
0.86
333322 30
0.81
344443 27
0.73
354443 27
0.73
445555 26
0.70
465555 26
0.70
565555 25
0.67
545555 23
0.62
545444 22
0.59

Reading
Overall (n = 4374)
Path
n
%
555555 264 6.04
333333 190 4.34
444433 165 3.77
433333 131 2.99
655555 110 2.51
444444 94
2.15
455555 94
2.15
555544 84
1.92
465555 76
1.74
443433 75
1.71
344433 67
1.53
222222 66
1.51
565555 66
1.51
544444 64
1.46
455544 61
1.39
455444 60
1.37
355555 58
1.33
343333 54
1.23
555444 54
1.23
255555 48
1.10
433433 48
1.10
333322 47
1.07
233333 44
1.01
322222 42
0.96
443333 42
0.96
333433 40
0.91
566555 40
0.91
665555 40
0.91
344444 37
0.85
444434 34
0.78

The alluvial diagram presented in Figure IV.11 depicts examinees’ movements across
stages. Examinees are color-coded by the module proficiency level at which they began. The
diagram show the pathways for all students that were a part of the analysis, not just the top thirty
pathways. The thickness of the lines indicates the number of examinees moving along a path.
The thicker the line, the more examinees routed through that path. These diagrams show a
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similar pattern to the MAPT-CCR for Reading diagrams (presented next). Most of the individual
examinee tailoring is conducted in the first two or three stages. Looking at the color gradation at
stage 6, the majority of those that finished the assessment at the top levels began at the top levels
(purple and blue) while those that finished at the lower levels tended to begin at the lower levels
(pink and yellow).
MAPT-CCR for Reading
The FY18 analysis of paths for Reading included data for 4,374 examinees. The thirty
most used pathways are also presented in Table IV.10.
The thirty most commonly used paths in FY2018 comprise 52.44% of all pathways used
that year. It is notable that most of the pathways listed show that examinees are routed to
adjacent modules and tend to stay within those two adjacent modules. In the two pathways that
include non-adjacent modules (3-5-4-4-4-4 and 4-6-5-5-5-5), movement across module
proficiency occurs within the first few routing points; As examinees progress through the test
and the assessment therefore has collected more measurement information, their module
assignment tends to stabilize within a level.
The alluvial diagram presented in Figure IV.12 depicts examinees’ movements across
stages. Examinees are color-coded by the module proficiency level at which they began. The
diagrams show the pathways for all students that were a part of the analysis, not just the top
thirty pathways. The thickness of the lines indicates the number of examinees moving along a
path. The thicker the line, the more examinees routed through that path. For example, based on
the thickness of the lines, you can see that the majority of examinees begin the assessment at
level 3 or 4. Looking at the diagrams, it seems that most of the individual examinee tailoring is
conducted in the first two or three stages. Also, looking at the color gradation at stage 6, the
majority of those that finished the assessment at the top levels began at the top levels (purple and
blue) while those that finished at the lower levels tended to begin at the lower levels (pink and
yellow).
Summary of Path Analysis
Although there are a possible 15,625 pathways through the MAPT-CCR for Reading and
MAPT-CCR for Mathematics assessments, in each content area and year is it typical that slightly
more than half of all examinees pass through the top thirty pathways. Almost all of these top
pathways are comprised of one proficiency level, or two adjacent levels. Movement across levels
happens mostly at the first few routing points before stabilizing. These path analyses have
supported the expectation that when examinees, do move levels across routing points, they move
to adjacent levels. Also, these data show that examinee proficiency estimates tend to stabilize as
more test information is gathered, as examinees pass through the test.
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Figure IV.11
Alluvial Diagrams of Examinee Pathways, FY18 MAPT-CCR for Mathematics

Note: Adult Secondary/ MAPT-CCR Level 6 = Purple; High Intermediate/ MAPT-CCR Level 5 = Blue, Middle Intermediate/
MAPT-CCR Level 4 = Green; Low Intermediate/ MAPT-CCR Level 3 = Yellow; Beginning Basic/ MAPT-CCR Level 2 = Pink
Figure IV.12
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Alluvial Diagram for Examinee Pathways, FY18 MAPT-CCR for Reading

Note: Adult Secondary/ MAPT-CCR Level 6 = Purple; High Intermediate/ MAPT-CCR Level 5 = Blue, Middle Intermediate/
MAPT-CCR Level 4 = Green; Low Intermediate/ MAPT-CCR Level 3 = Yellow; Beginning Basic/ MAPT-CCR Level 2 = Pink
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Chapter V. Developing the MAPT-CCR Score Scale
1. Original (FY06) Item Response Theory (IRT) Calibration
The initial item calibrations for the MAPT in 2006 used a one-parameter (Rasch) model
to place all items on a common scale. This model was chosen primarily because at that time, the
sample sizes for the items tended to be small. After piloting items in the operational context and
administering operational items for a year, sample sizes for many items were considerably larger
and so we explored finding the most appropriate IRT models for MAPT data. Specifically, we
evaluated the fit of 1-, 2-, and 3-parameter IRT models to the data for each item and explored
modifications of these models such as fixing one or more parameters to predetermined values or
using item-specific priors. Based on analyses of model fit and measurement precision, we
concluded the 3-parameter logistic (3PL) IRT model was best for estimating most item
parameters and for estimating proficiency scores for examinees (See Chapter VIII, Validity, for
an evaluation of the fit of this model). For items with small sample sizes or estimation problems,
a modification of the 3PL model was used where the discrimination and/or lower-asymptote
parameters were fixed to reasonable values. The typical (unmodified) 3PL model is defined as
(Hambleton & Swaminathan, 1985):
!" ($) = '" + (1 − '" )

+ ,-. (/01.)
1 + + ,-.(/01. )

[V.1]

where:
Pi is probability of a correct answer on item i;
q (theta) is the examinee proficiency parameter;
ai is the item discrimination parameter;
bi is the item difficulty parameter;
ci is the lower asymptote or “pseudo-guessing” parameter;
D is a scaling factor equal to 1.7;
e is base of the natural logarithm.
Discrimination parameters (a-parameters) and pseudo-guessing parameters (cparameters) can be difficult to estimate when examinee samples are small and so in some cases,
the model for these calibrations has been constrained for certain items by either fixing a- and/or
c-parameters to a predetermined value (1.0 or .20, respectively) or placing a prior distribution on
parameters as needed. After fitting initial models to the data, we comprehensively reviewed the
fit of the model for each item to the examinee data and evaluated the residual plots for each item
using both the fit plots produced by BILOG-MG (Zimowski et al., 2002) and the RESIDPLOTS2
(Liang, Han, & Hambleton, 2009) software program. The priors were, in some cases, revised.
Analysis and comparison of residuals across various models was a key determinant in deciding
the best IRT model for each item. These analyses also eliminated some items from the
operational pool if they were judged to have poor fit.
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2. Placing Current Year Item Parameter Estimates on the Original (FY06) Scale
FY2007-FY2010: Common Person Equating
From FY07 to FY10, a common-person equating was conducted. This equating can be
described by a linear function (i.e., a slope and an intercept). To estimate this linear
transformation function, a common element—or link—must exist on both scales. For the MAPT
scales, the link was the proficiency distribution of FY06 examinees: all FY06 examinees were
scored using the FY06 item parameters and then rescored using the FY07 parameters. Because
the same examinees are being scored twice—it’s only the item parameter estimates that differ—
the examinee proficiency distribution should be the same for both sets of item parameter
estimates, except for the arbitrary scale difference due to the indeterminancy of the scale.
Therefore, the linear transformation that makes the mean and standard deviation of the FY07
proficiency distribution equal to FY06’s, is the same transformation that places the FY07
parameter estimates on a common scale with FY06 parameters. In this manner, the relationship
between the FY06 and FY07 scales was estimated and the FY07 estimates were placed on the
FY06 scale. This procedure was repeated for FY08, FY09, and FY10.
FY11-FY17: Common Item Equating with Stocking-Lord
Beginning in FY11, and following the annual item bank recalibration, MAPT scale
transformations following the annual item bank recalibration were carried out using a commonitem method using the Stocking-Lord procedure. The change in equating strategy in FY11 and
forward was made to take advantage of the fact that there were now many items with large
sample sizes that could be used to create a stable anchor for the scale. In the common-item
approach, a set of anchor items was identified that (a) appeared in the bank prior to the current
year and (b) satisfied some minimum exposure requirement prior to the current year. That is, all
items are selected that have two estimates (a new estimate and a bank estimate) wherein the bank
estimate was based on a minimum of N responses, where N is some reasonable large number
(e.g., 2,500).
Using these estimates for all anchor items, the STUIRT computer program (Kim &
Kolen, 2004) was used to obtain Stocking and Lord estimates of the transformation constants
using the default settings. The (unadjusted) estimates from the new calibration could then be
transformed to the bank metric. The transformation constants are,
2345+ =

216 789
21:

[V.2]

where 789 is the Stocking and Lord estimate of the slope from STUIRT and the other terms
retain their meanings from above. For the intercept,
;<=+>'+5= = ?89 216 + @A1 −

216 @AB 789
21:

[V.3]

where ?89 is the Stocking and Lord estimate of the intercept from STUIRT.
Using these estimates of the transformation constants, the new estimates were adjusted in
the familiar way:
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FY18-Present: Concurrent Calibrations
Beginning in FY18, item parameter estimates were re-calibrated using the fixed common
item parameter calibration (FCIP) method (e.g., Kim, 2006) via flexMIRT (Cai, 2015). In the recalibration, items with stable c-, a-, and b-parameter estimates were fixed to the bank values
from the previous calibrations, hereafter referred to as the anchor items. The item parameter
estimates for the field test items and items for which the c- and/or a-parameter estimates were
fixed previously were estimated in the re-calibration. When the items, excluding the anchor
items, were administered to less than 500 examinees, only the b-parameters were freely
estimated and the a- and c-parameter estimates were fixed to 1.904 (which equaled the average
of the a-parameter estimates from the item bank) and 0.2, respectively. Prior distributions of
G(1.07, 0.7L ), G(0.0, 2.0L ), and N4OG(−1.09, 0.5L ) were applied to the item discrimination,
intercept, and guessing parameters, respectively. Note that the prior distribution was used for the
item intercept parameter instead of difficulty parameter because flexMIRT supports the prior
only for the item intercept parameters. After the calibration, the intercept was converted to the bparameter scale by dividing the intercept by the slope and multiplying by -1.
Prior to a re-calibration using FCIP for Reading and Mathematics assessments data, we
conducted two analyses. First, we conducted an item parameter drift analysis on anchor items by
comparing their bank values to the values based on a new calibration. If any anchor items were
flagged in the item drift analysis, we freely estimated the flagged items in the final FCIP
calibration. Second, after the item drift analysis, we conducted an initial FCIP calibration to
identify potentially problematic items via unusual item parameter estimates and standard errors.
Any identified abnormal items in this step were excluded in the main FCIP calibration. The final
FCIP was conducted without the detected abnormal items while the flagged anchor items in the
item drift analysis were freely estimated.
Item drift analysis
For the FY19 calibration, the item drift analysis for the anchor items was conducted
based on recent response data. To select the response data, we only used the data from July 1st in
2017 to present. Because the item drift was examined based on the item difficulty parameter
estimates, only item difficulty parameters were freely estimated and the a- and c-parameters
were fixed at the bank values. In addition, the anchor items that had less than 100 examinee
responses in this time period were excluded from the analysis to prevent estimation problems.
Thus, for Mathematics assessment, 159 of the 596 anchor items were used and for the Reading
assessment, 178 of the 655 anchor items were used for this analysis. In the item difficulty
parameter estimation, the prior distribution of G(0.0, 2.0L ) was used for the intercept parameter.
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Once the difficulty parameters of anchor items were estimated for Reading and
Mathematics assessments, we examined a plot of the b’s comparing the newly estimated values
to those reported in the item bank to determine if any of the items drifted from their initial
calibration. Outliers in the scatterplot were used to identify drifting items. A principal component
line was fit through the data points to help identify outliers. Residuals beyond 3 standard errors
from the principal component line were flagged as drift. One anchor item was flagged for the
Mathematics assessment (item 993) and two anchor items were flagged for the Reading
assessment (items 296 and 656). Accordingly, those flagged anchor items were dropped from the
anchor and were freely estimated in the main FCIP calibration. Figures V.1 and V.2 present the
scatterplots for Mathematics and Reading, respectively.
Figure V.1
b-parameter plot for item drift analysis: MAPT-CCR for Mathematics
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Figure V.2
b-parameter plot for item drift analysis: MAPT-CCR for Reading

Initial FCIP
After the item drift analysis, we conducted an initial FCIP calibration to examine the item
parameter estimates and their standard errors to identify any problematic items. From the
diagnostic analysis we identified a few items with unusual estimates. For Mathematics
assessment, four items (item 1240, 1253, 1264, and 1366) were detected and for the Reading
assessment, five items (item 891, 1095, 1139, 1321, and 1477) were identified. Tables V.1 and
V.2 describe the reason for the detection in detail. These flagged items were not included in the
final calibration.
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Table V.1
Identified abnormal items in diagnostic analysis and detected reason: MAPT-CCR for Math
Abnormal Item

Reason for detection

1240

-

Negative item discrimination parameter
Very large item difficulty parameter and its standard error

1253

-

Negative item discrimination parameter

1264

-

Item discrimination parameter is close to zero
Very large item difficulty parameter and its standard error

1366

-

Item discrimination parameter is close to zero
Very large item difficulty parameter and its standard error
Table V.2

Identified abnormal items in diagnostic analysis and detected reason: MAPT-CCR for Reading
Abnormal Item

Reason for detection

891

-

Very low item discrimination parameter estimates

1095

-

Very low item discrimination parameter estimates
Large standard error of item difficulty parameter estimates

1139

-

Very low item discrimination parameter estimates
Large standard error of item difficulty parameter estimates

1321

-

Negative item discrimination parameter

1477

-

Very low item discrimination parameter
Very large item difficulty parameter and its standard error

Final FCIP Calibration
After the drift analysis and examination of potentially problematic items in the initial
calibration, a final calibration was conducted in which the field test and drifting items were
calibrated, fixing the anchor items to the bank values. In addition, items with fixed a- and cparameters in the bank were recalibrated if the sample sizes exceeded 500 examinees.
Otherwise, we fixed the a- and c-parameter estimates to 1.904 (which equaled the average of the
a-parameter estimates from the item bank) and 0.2, respectively. Prior distributions of
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G(1.7, 0.7L ), G(0.0, 2.0L ), and N4OG(−1.09, 0.5L ) were applied to the item discrimination,
intercept, and guessing parameters, respectively.
3. Recalibration Process and Timeline
This process of calibrating and evaluating all items in the item pool for each MAPT-CCR
test (Mathematics or Reading) is repeated once each year, typically at the end of the fiscal year
(May or June) to add new items to the MAPT-CCR item banks and reconstitute the panels.
Every student who takes a MAPT-CCR test responds to 5 pilot items that do not count toward
their score. All pilot items are monitored and once their sample sizes reach at least a minimum
threshold of 150 examinees, they are evaluated using classical item analysis. If their classical
statistics (i.e., item difficulty and discrimination estimates) seem appropriate, they will be
replaced with other pretest items and are considered ready for calibration with the modified 3PL
(fixed a- and c-parameters). After calibration onto the MAPT-CCR IRT scale, which in FY18
and forward has used the FCIP calibration method, the items are evaluated for appropriateness
for inclusion in the operational tests. Thus, items are continuously and seamlessly tried out
throughout the year, and the most desirable items are selected for inclusion in the operational
item bank for the following year.
4. Establishing the MAPT-CCR Score Scale
The preceding sections explained how the new items are calibrated onto the IRT scale
underlying the MAPT-CCR. However, MAPT-CCR scores are reported on a standard score
scale ranging from 200 to 700. Transformations were determined such that the lowest score on
the MAPT-CCR is 200 (signifying the beginning point of the Beginning Basic EFL); the cutpoint between Beginning Basic and Low Intermediate corresponds to a MAPT-CCR score of
300, and so on. (The processes for establishing the EFL cut-points are described in Chapter VI,
Establishing the Cut-Scores for the NRS Educational Functioning Levels on the MAPT-CCR.)
This transformation strategy was chosen entirely to aid in score interpretation; for example, a
learner scoring in the 200’s would be classified as performing at EFL 2—Beginning Basic AE,
and so forth.
In Spring 2018, following the MAPT-CCR standard setting, new scale transformation
constants were required. The underlying scoring scale for the MAPT-CCR uses an item
response theory “theta” metric similar to a standard normal deviate (Z-score) scale. However,
the score reporting scale for the MAPT-CCR ranges from 200 to 700, and these scaling constants
are how the theta scores are transformed to that 200 to 700 reporting scale.
In Tables V.3 and V.4 are presented the Spring 2018 scale transformation constants and
relevant score scale ranges, for the MAPT-CCR for Mathematics and the MAPT-CCR for
Reading tests, respectively. Illustrations of the transformations appear in Figures V.3 and V.4.
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Table V.3
MAPT-CCR for Mathematics Scale Transformation Constants and Ranges
Lower Bound
($)
-9999
-1.63
-0.73
-0.05
0.64
1.30
2.00

Upper Bound
($)
-1.63
-0.73
-0.05
0.64
1.30
2.00
9999

Slope

Intercept

Range

0
111.11
147.06
144.93
151.52
142.86
0

200
381.11
407.35
407.24
403.02
414.28
700

200
200-299
300-399
400-499
500-599
600-699
700

Table V.4
MAPT-CCR for Reading Scale Transformation Constants and Ranges
Lower Bound
($)
-9999
-0.96
-0.30
0.24
0.84
1.45
2.10

Upper Bound
($)
-0.96
-0.30
0.24
0.84
1.45
2.10
9999

Slope

Intercept

Range

0
151.52
185.19
166.67
163.93
153.85
0

200
345.46
355.55
360.00
362.30
376.92
700

200
200-299
300-399
400-499
500-599
600-699
700

Figures V.3 and V.4 show the transformation functions for MAPT-CCR for Mathematics
MAPT-CCR for Reading, respectively. Note that the transformations are highly—but not
perfectly—linear within the range of reported scores. To the extent that the transformation is not
linear, the theoretical equal interval property of the theta metric will not exist for the MAPTCCR score scale except conditionally in the ranges 201-399, 400-499, and 500-699. This loss of
equal intervals across the entire score scale is a consequence of setting proficiency level cutscores on the MAPT-CCR that correspond to the NRS EFLs. For further information on
interpreting scores on the MAPT-CCR score scale, please refer to Chapter X (Interpreting
MAPT-CCR Scores).
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Figure V.3
Score Transformation for MAPT-CCR for Mathematics

Figure V.4
Score Transformation for MAPT-CCR for Reading
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Chapter VI. Establishing the Cut-Scores for the NRS Educational Functioning Levels on
the MAPT-CCR
As mentioned in Chapter III (Description of the MAPT-CCR), a primary purpose of the
MAPT-CCR is to measure learners’ educational gains for both evaluation of individual learners’
progress and for program accountability. In the National Reporting System (NRS), educational
gain is a core outcome measure defined by a set of Educational Functioning Levels (EFLs).
There are six EFLs defined in the NRS that relate to Mathematics and Reading. For Reading,
they are: Beginning Literacy, Beginning Basic, Low Intermediate, High Intermediate, Low Adult
Secondary, and High Adult Secondary. For Mathematics, they are Beginning Literacy,
Beginning Basic, Low Intermediate, Middle Intermediate, High Intermediate, and High Adult
Secondary Education (U.S. Department of Education, Office of Career, Technical, and Adult
Education, U.S. Department of Education, 2017).
Under the NRS, learners’ educational gains are measured by comparing their pretest EFL
with their posttest EFL. The following excerpt from the NRS illustrates this framework for
measuring gain.
After a predetermined amount of instruction determined by assessment requirements,
the program conducts follow-up assessments of participants to determine whether
they have advanced one or more EFL levels or are progressing within the same EFL
level. (U.S. Department of Education, Office of Career, Technical, and Adult
Education, U.S. Department of Education, 2017, p. 6)
A Technical Memorandum issued by OCTAE earlier that year clarified that progress for a
measurable skill gain is defined as “achievement of at least one educational functioning level
of a participant who is receiving instruction below the postsecondary level” (US Department
of Education, 2017, p. 17). Given this requirement for measuring gain, it is important to
establish the points along the MAPT-CCR score scale that demarcate the locations of the
NRS EFLs on the MAPT-CCR score scale. In this chapter, we first describe the NRS EFLs.
We then describe the process used to set the MAPT-CCR cut-scores to demarcate those EFLs
(a process called “standard setting”). Finally, we provide data to evaluate the NRS EFL
standards on the MAPT.
1. NRS EFL Descriptors
In September 2017, the U.S. Department of Education released the final revised EFLs
for Literacy/English Language Arts, Mathematics, and English as a Second Language (see
Federal Register 82 FR 42339). As described by Office of Career, Technical, and Adult
Education, U.S. Department of Education (2017), “The descriptors are entry-level descriptors
and are illustrative of what a typical participant functioning at that level should be able to do.
They are not a full description of skills for a particular level” (pp. 15-16). The NRS
guidelines also state that the EFLs are founded on the College and Career Readiness
Standards for Adult Education (Pimentel, 2013), and hence, both the EFLs and Pimentel
(2013) thus serve as the foundation for the content of the MAPT-CCR (see Chapter III,
Description of the MAPT-CCR).
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In Tables VI. 1 and VI.2 we present the NRS EFL descriptions published in Office of
Career, Technical, and Adult Education, U.S. Department of Education (2017) for Reading
and Mathematics, respectively. Only the EFL descriptions for those levels assessed by the
MAPT-CCR are presented (i.e., Beginning Basic and above). As illustrated in Table VI.2,
for Mathematics, the EFL descriptors include subdomains (Mathematical Practices, Number
Sense and Operations, Algebraic Thinking, Geometry/Measurement, and Data
Analysis/Statistics/Probability), which are also reflected in the MAPT-CCR test
specifications (see Chapter III, Description of the MAPT-CCR). These EFL descriptions
represent the performance targets for the MAPT-CCR standard setting studies, which we
describe next.
Table VI.1
NRS EFL Descriptions for Reading
(from Office of Career, Technical, and Adult Education, U.S. Department of Education,
2017, Appendix B)
NRS EFL

Beginning
Basic

Low
Intermediate

Description
Individuals ready to exit the Beginning Basic Level are able to decode multi-syllable
words, distinguish long and short vowels when reading regularly spelled one-syllable
words, and recognize the spelling-sound correspondences for common vowel teams.
They also are able to identify and understand the meaning of the most common prefixes
and suffixes. They can read common irregular sight words. Individuals are able to read
level appropriate texts (e.g., texts with a Lexile Measure of between 420 and 820) with
accuracy, appropriate rate, and expression.11 They are able to determine the meaning of
words and phrases in level-appropriate complex texts. Individuals ready to exit this level
are able to determine main ideas, ask and answer questions about key details in texts and
show how those details support the main idea. Individuals also are able to explain how
specific aspects of both digital and print illustrations contribute to what is conveyed by
the words of a text. They are able to compare and contrast the most important points and
key details of two texts on the same topic. When listening to text above their current
independent reading level, they are able to describe the relationship between ideas in a
text in terms of time, sequence, and cause/effect, as well as use text features and search
tools, both print and digital, to locate information relevant to a given topic efficiently.
They also are able to describe how reasons support specific points an author makes in a
text and identify the author’s main purpose or what the author wants to answer, explain
or describe, as well as distinguish their own point of view from that of the author’s.
Individuals ready to exit the Low Intermediate Level are able to read fluently text of the
complexity demanded of this level (e.g., a Lexile Measure of between 740 and 1010).
They are able to use knowledge of letter-sound correspondences, syllabication patterns,
and roots and affixes to accurately decode unfamiliar words. They are able to determine
the meaning of words and phrases (e.g., metaphors and similes) in level-appropriate
complex texts. Individuals ready to exit this level are able to make logical inferences,
summarize central ideas or themes, and explain how they are supported by key details.
They are able to explain events, procedures, or ideas in historical, scientific, or technical
texts, including what happened and why. They are able to describe the overall structure
of a text and compare and contrast the structures of two texts. Individuals ready to exit
this level are also able to interpret information presented visually, orally or quantitatively
to find an answer to a question or solve a problem. They display this facility with both
print and digital media. Individuals are able to explain how authors use reasons and
evidence to support particular points in a text and can integrate information from several
texts, whether print, media, or a mix, on the same topic. They are able to describe how
point of view influences how events are described. They are able to analyze multiple
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NRS EFL

High
Intermediate

Low Adult
Secondary

Description
accounts of the same event or topic, noting similarities and differences. They are able to
produce valid evidence for their findings and assertions.
Individuals who are ready to exit the High Intermediate Level are able to read fluently
text of the complexity demanded of this level (e.g., a Lexile Measure of between 925 and
1185). They display increasing facility with academic vocabulary and are able to analyze
the impact of a specific word choice on meaning and tone in level-appropriate complex
texts. Individuals are able to make logical inferences by offering several pieces of textual
evidence. This includes citing evidence to support the analysis of primary and secondary
sources in history, as well as analysis of science and technical texts. They are able to
summarize and analyze central ideas, including how they are conveyed through
particular details in the text. They also are able to analyze how a text makes connections
among and distinctions between ideas or events and how major sections of a text
contribute to the development of the ideas. They also are able to follow multistep
procedures. Individuals are able to identify aspects of a text that reveal point of view and
assess how point of view shapes style and content in texts. In addition, they are able to
evaluate the validity of specific claims an author makes through the sufficiency of the
reasoning and evidence supplied in the text. This includes analyzing how an author
responds to conflicting evidence or viewpoints. They are able to analyze how multiple
texts address similar themes, including how authors acknowledge and respond to
conflicting evidence or viewpoints and include or avoid particular facts. Individuals are
also able to analyze the purpose of information presented in diverse media as well as
integrate and evaluate content from those sources, including quantitative or technical
information presented visually and in words. They are able to produce valid evidence for
their findings and assertions, make sound decisions, and solve problems.
Individuals who are ready to exit Low Adult Secondary Level are able to read fluently
texts that measure at the secondary level of complexity (e.g., a Lexile Measure of
between 1050 and 1335). This includes increasing facility with academic vocabulary and
figurative language in level-appropriate complex texts. This includes determining the
meaning of symbols and key terms used in a specific scientific or technical context. They
are able to analyze the cumulative impact of specific word choices on meaning and tone.
Individuals are able to make logical and well-supported inferences about those complex
texts. They are able to analyze the development of central ideas over the course of a text
and explain how they are refined by particular sentences, paragraphs, or portions of text.
They are able to provide an objective summary of a text. They are able to analyze in
detail a series of events described in text and determine whether earlier events caused
later ones or simply preceded them. They also are able to follow complex multistep
directions or procedures. Individuals are able to compare the point of view of two or
more authors writing about the same or similar topics. They are able to evaluate the
validity of specific claims an author makes through the sufficiency and relevance of the
reasoning and evidence supplied. They also are able to identify false statements and
fallacious reasoning. They are able to analyze how multiple texts address related themes
and concepts, including challenging texts, such as seminal U.S. documents of historical
and literary significance (e.g., Washington’s Farewell Address, the Gettysburg Address).
In addition, they are able to contrast the findings presented in a text, noting whether those
findings support or contradict previous explanations or accounts. Individuals are also
able to translate quantitative or technical information expressed in words in a text into
visual form (e.g., a table or chart) and translate information expressed visually or
mathematically into words. Through their reading and research, they are able to cite
strong and thorough textual evidence for their findings and assertions to make informed
decisions and solve problems.
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NRS EFL

High Adult
Secondary

Description
Individuals who are ready to exit High Adult Secondary Level are able to read fluently at
the college and career readiness level of text complexity (e.g., a Lexile Measure between
1185 and 1385). This includes increasing facility with academic vocabulary and
figurative language sufficient for reading, writing, speaking, and listening at the college
and career readiness level. They are able to analyze the cumulative impact of specific
word choices on meaning and tone. Individuals are able to make logical and wellsupported inferences about those complex texts. They are able to summarize the
challenging ideas, concepts or processes contained within them. They are able to
paraphrase texts in simpler but still accurate terms. Whether they are conducting analyses
of complex primary and secondary sources in history or in scientific and technical texts,
they are able to analyze how the ideas and concepts within them develop and interact.
Individuals are able to assess how points of view shape style and content in texts with
particular attention to distinguishing what is directly stated in a text from what is really
meant (e.g., satire, sarcasm, irony, or understatement). Individuals are able to analyze
how multiple texts address related themes and concepts, including challenging texts such
as U.S. founding documents (Declaration of Independence, the Bill of Rights). In
addition, they are able to compare and contrast treatments of the same topic in several
primary and secondary sources. Individuals are also able to integrate and evaluate
multiple sources of information presented in diverse media in order to address a question.
Through their reading and research at complex levels, they are able to cite strong and
thorough textual evidence for their findings and assertions to make sound decisions and
solve problems.
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Table VI.2
NRS EFL Descriptions for Math
(from Office of Career, Technical, and Adult Education, U.S. Department of Education,
2017, Appendix B)
NRS EFL

Beginning
Basic

Description
Mathematical Practices: Students prepared to exit this level are able to decipher two-step
problems presented in a context, visualizing a situation using diagrams or sketches, and
reasoning about and applying the correct units and the proper degree of precision to the
results. They can explain their processes and results using mathematical terms and
symbols appropriate for the level and recognize errors in the reasoning of others. They
strategically select and use the appropriate tools to aid in their work, such as
pencil/paper, measuring devices, manipulatives, and/or calculators. They are able to see
patterns and structure in sets of numbers, including in multiplication or addition tables,
and use those insights to work more efficiently.
Number Sense and Operations: Students prepared to exit this level understand place
value for whole numbers to 1000 and can use that understanding to read, write, count,
compare, and round three-digit whole numbers to the nearest 10 or 100. They are able to
compute fluently with all four operations with whole numbers within 100. They use
place value and properties of operations to explain why addition and subtraction
strategies work, and can demonstrate an understanding of the inverse relationship
between multiplication and division. They can solve one-and two-step word problems
involving all four operations within 100 and identify and explain arithmetic patterns.
They have an understanding of fractions, especially unit fractions, and can represent
simple fractions on a number line. They understand and can explain equivalence of
fractions, can recognize and generate simple equivalent fractions, and can compare two
fractions with the same numerator or denominator by reasoning about their size.
Algebraic Thinking: Students prepared to exit this level apply the properties of operations
to multiplication and division of whole numbers. They understand the relationship
between multiplication and division and can determine the unknown number in
multiplication or division equations.
Geometry and Measurement: Students prepared to exit this level are able to reason about
geometric shapes and their attributes. They can demonstrate an understanding that
different shapes might share common attributes (e.g., four sides) and can compare and
classify two-dimensional shapes, particularly quadrilaterals. They are able to partition
shapes into parts with equal areas and express the area of each part as a unit fraction of
the whole. They can use common U.S. Customary and metric units for linear
measurements (e.g., inches, feet, centimeters, and meters) and solve problems involving
measurement and estimation of intervals of time, liquid volumes, and masses of objects.
They understand the concept of area and can relate it to addition and multiplication to
solve real-world problems. They also understand, and can solve, real-world and
mathematical problems involving perimeter of polygons.
Data Analysis: Students prepared to exit this level are able to draw and interpret simple
graphs (e.g., bar graphs, picture graphs, and number line diagrams) including scaled bar
and picture graphs. They can solve one-and two-step problems using scaled bar graphs.
They can generate measurement data by measuring lengths to the nearest half-and
quarter-inch and display that data by making a line plot marked off in appropriate units.
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NRS EFL

Low
Intermediate

Description
Mathematical Practices: Students prepared to exit this level are able to decipher multistep problems presented in a context and reason about and apply the correct units and the
proper degree of precision to the results. They can visualize a situation using diagrams or
sketches, see multiple strategies for solving a problem, explain their processes and
results, and recognize errors in the work and reasoning of others. They can express
themselves using mathematical terms and notation appropriate for the level and can
strategically select and use tools to aid in their work, such as pencil/paper, measuring
devices, and/or technology. They are able to see patterns and structure in sets of numbers
and geometric shapes and use those insights to work more efficiently.
Number Sense and Operations: Students prepared to exit this level understand place
value for both multi-digit whole numbers and decimals to thousandths, and use their
understanding to read, write, compare, and round decimals. They are able to use their
place value understanding and properties of operations to fluently perform operations
with multi-digit whole numbers and decimals. They can find common factors, common
multiples, and understand fraction concepts, including fraction equivalence and
comparison. They can add, subtract, multiply and divide with fractions and mixed
numbers. They are able to solve multi-step word problems posed with whole numbers
and fractions, using the four operations. They also have an understanding of ratio
concepts and can use ratio language to describe a relationship between two quantities,
including the concept of a unit rate associated with a ratio.
Algebraic Thinking: Students prepared to exit this level are able to apply and extend their
understanding of arithmetic to algebraic expressions, using a symbol to represent an
unknown value. They can write, evaluate, and interpret expressions and equations,
including expressions that arise from formulas used in real-world problems. They can
solve real-world and mathematical problems by writing and solving simple one-variable
equations and write a simple inequality that represents a constraint or condition in a realworld or mathematical problem. They can represent and analyze quantitative
relationships between dependent and independent variables.
Geometry and Measurement: Students prepared to exit this level have a basic
understanding of the coordinate plane and can plot points (i.e., ordered pairs) and place
polygons in the coordinate plane to solve real-world and mathematical problems. They
can classify two-dimensional shapes and use formulas to determine the area of twodimensional shapes such as triangles and quadrilaterals. They can determine the surface
area of three-dimensional shapes composed of rectangles and triangles, and find the
volume of right rectangular prisms. They are able to convert like measurement units
within a given measurement system (e.g., convert 5 cm to 0.05 m) and use these
conversions to solve multi-step, real-world problems. They are also able to solve
measurement word problems (such as those that involve area, perimeter, distance, time
intervals, liquid volumes, mass, and money) that involve simple fractions or decimals.
Data Analysis and Statistics: Students prepared to exit this level have a basic conceptual
understanding of statistical variability, including such concepts as center, spread, and the
overall shape of a distribution of data. They can present data using displays such as dot
plots, histograms, and box plots.
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NRS EFL

Middle
Intermediate

Description
Mathematical Practices: Students prepared to exit this level are able to think critically,
determine an efficient strategy (from among multiple possible strategies) for solving a
multi-step problem, and persevere in solving challenging problems. They can express
themselves using the mathematical terms and notation appropriate to the level. They are
able to defend their findings and critique the reasoning of others. They are accurate in
their calculations and use estimation strategies to assess the reasonableness of their
results. They can create algebraic and geometric models and use them to answer
questions and solve problems. They can strategically select and use tools to aid in their
work, such as pencil/paper, measuring devices, calculators, and/or spreadsheets. They are
able to see patterns and structure in number sets, data, expressions and equations, and
geometric figures.
Number Sense and Operations: Students prepared to exit this level have an
understanding of the rational number system, including how rational numbers can be
represented on a number line and pairs of rational numbers can be represented on a
coordinate plane. They can apply the concept of absolute value to find horizontal and
vertical distances. They are able to apply the properties of integer exponents and
evaluate, estimate, and compare simple square roots and cube roots. Individuals at this
level also understand ratio, rate, and percent concepts, as well as proportional
relationships.
Algebraic Thinking: Students prepared to exit this level understand the connections
between proportional relationships, lines, and linear equations. They understand
numerical and algebraic expressions, and equations and are able to use them to solve
real-world and mathematical problems. They are able to analyze and solve linear
equations and pairs of simultaneous linear equations. Individuals at this level are able to
define, interpret, and compare linear functions.
Geometry: Students prepared to exit this level can solve real-world and mathematical
problems that involve angle measure, circumference, and area of 2-dimensional figures.
They are able to solve problems involving scale drawings of 2-dimensional geometric
figures. They understand the concepts of congruence and similarity with respect to 2dimensional figures. They understand the Pythagorean theorem and can apply it to
determine missing lengths in right triangles.
Statistics and Probability: Students prepared to exit this level can summarize and
describe numerical data sets in relation to their context, including determining measures
of center and variability and describing patterns and/or striking deviations from patterns.
They understand and can apply the concept of chance, or probability. They are able to
use scatter plots for bivariate measurement data to describe patterns of association
between two quantities (such as clustering, outliers, positive or negative association,
linear or non-linear association).
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NRS EFL

High
Intermediate

Description
Mathematical Practices: Students prepared to exit this level are able to think critically,
determine an efficient strategy (from among multiple possible strategies) for solving a
multi-step problem, and persevere in solving challenging problems. They can reason
quantitatively, including using units as a way to solve problems. They are able to defend
their findings and critique the reasoning of others. They are accurate in their calculations
and use estimation strategies to assess the reasonableness of their results. They can create
algebraic and geometric models and use them to answer questions and solve problems.
They can strategically select and use tools to aid in their work, such as graphing
calculators, spreadsheets, and computer software. They are able to make generalizations
based on patterns and structure they discover in number sets, data, expressions and
equations, and geometric figures and use these insights to work more efficiently.
Number Sense and Operations: Students prepared to exit this level can reason about and
solve real-world and mathematical problems that involve the four operations with
rational numbers. They can apply the concept of absolute value to demonstrate on a
number line their understanding of addition and subtraction with negative and positive
rational numbers. Individuals at this level can apply ratio and percent concepts, including
using rates and proportional relationships to solve multi-step real-world and
mathematical problems.
Algebraic Thinking: Students prepared to exit this level are able to use algebraic and
graphical representations to solve real-world and mathematical problems, involving
linear equations, inequalities, and pairs of simultaneous linear equations. Individuals at
this level are able to use linear functions to describe, analyze, and model linear
relationships between quantities.
Geometry: Students prepared to exit this level can solve real-world and mathematical
problems that involve volume and surface area of 3-dimensional geometric figures. They
can use informal arguments to establish facts about various angle relationships such as
the relationships between angles created when parallel lines are cut by a transversal.
They apply the Pythagorean theorem to determine lengths in real-world contexts and
distances in the coordinate plane.
Statistics and Probability: Students prepared to exit this level can use random sampling
to draw inferences about a population and are able to draw informal comparative
inferences about two populations using measures of center and measures of variability
for numerical data from random samples. They can develop, use, and evaluate
probability models. They are able to use scatter plots for bivariate measurement data to
interpret patterns of association between two quantities (such as clustering, outliers,
positive or negative association, linear or non-linear association) and a 2-way table to
summarize and interpret bivariate categorical data.
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Adult
Secondary

Mathematical Practices: Students prepared to exit this level are able to think critically, make
assumptions based on a situation, select an efficient strategy from multiple possible problemsolving strategies, plan a solution pathway, and make adjustments as needed when solving
problems. They persevere in solving challenging problems, including considering analogous,
simpler problems as a way to solving a more complex one. They can reason quantitatively,
including through the use of units, and can express themselves using the precise definitions
and mathematical terms and notation appropriate to the level. They are accurate in their
calculations, use an appropriate level of precision in finding solutions and reporting results,
and use estimation strategies to assess the reasonableness of their results. They are able to
make conjectures, use logic to defend their conclusions, and can detect faulty thinking and
errors caused by improper use of technology. They can create algebraic and geometric
models and use them to answer questions, interpret data, make predictions, and solve
problems. They can strategically select and use tools, such as measuring devices, calculators,
spreadsheets, and/or computer software, to aid in their work. They are able to see patterns and
structure in calculations, expressions, and equations and make connections to algebraic
generalizations, which they use to work more efficiently.
Number Sense and Operations: Students prepared to exit this level have extended their
number sense to include irrational numbers, radicals, and rational exponents and understand
and use the set of real numbers. They are able to assess the reasonableness of calculation
results based on the limitations of technology or given units and quantities and give results
with the appropriate degree of precision.
Algebraic Thinking: Students prepared to exit this level understand the structure of
expressions and can use that structure to rewrite linear, exponential, and quadratic
expressions. They can add, subtract, and multiply polynomials that involve linear and/or
quadratic expressions. They are also able to create linear equations and inequalities and
quadratic and simple exponential equations to represent relationships between quantities and
can represent constraints by linear equations or inequalities, or by systems of linear equations
and/or inequalities. They can interpret the structure of polynomial and rational expressions
and use that structure to identify ways to rewrite and operate accurately with them. They can
add, subtract, and multiply polynomials that extend beyond quadratics. They are able to
rearrange formulas to highlight a quantity of interest, for example rearranging Ohm’s law to
highlight resistance. They are also able to create equations and inequalities representing
relationships between quantities, including those that extend beyond equations or inequalities
arising from linear, quadratic, and simple exponential functions to include those arising from
simple rational functions. They are able to use these equations/inequalities to solve problems
both algebraically and graphically. They can solve linear equations and inequalities; systems
of linear equations; quadratic, simple rational, and radical equations in one variable; and
recognize how and when extraneous solutions may arise. Students prepared to exit this level
also have a basic understanding of functions, can use function notation properly, and use such
notation to write a function describing a relationship between two quantities. They are able to
evaluate functions for inputs in their domains and interpret linear, quadratic, and exponential
functions that arise in applications in terms of the context. They are able to construct, graph,
compare, and interpret functions (including, but not limited to, linear, quadratic, and
exponential). They can sketch graphs given a verbal description of the relationship and
identify and interpret key features of the graphs of functions that arise in applications in a
context. They are able to select or define a function that appropriately models a relationship
and to compare properties of two functions each represented in a different way (algebraically,
graphically, numerically in tables, or by verbal description).
Geometry: Students prepared to exit this level can solve problems involving similarity and
congruence criteria for triangles and use volume formulas for cylinders, pyramids, cones, and
spheres to solve problems. They can apply the concepts of density based on area and volume
in modeling situations (e.g., persons per sq. mile, BTU’s per cubic ft)
Data Analysis and Statistics: Students prepared to exit this level can summarize, represent,
and interpret data based on two categorical and quantitative variables, including by using
frequency. tables. They can compare data sets by looking at commonalities and differences in
shape, center, and spread. They can recognize possible associations and trends in data, in
particular in linear models, and distinguish between correlation and causation. They interpret
one-and two-variable data, including those with linear and non-linear relationships. They
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NRS EFL

Description
interpret the slope (rate of change) and intercept (constant term) for a line of best fit and in
the context of the data. They understand and account for extreme points of data in their
analysis and interpret relative frequencies (joint, marginal and conditional).

For the MAPT-CCR to be effective for measuring educational gain within the NRS,
cut-scores on the MAPT-CCR score scale were needed to demarcate the NRS EFLs. To
establish these cut-scores, standard setting studies were conducted in April 2017 using
standard setting panels consisting of experts in math and reading instruction for adult
learners. Separate studies were conducted for the MAPT-CCR for Mathematics and the
MAPT-CCR for Reading. Before describing the specific processes used to set EFL standards
on the MAPT-CCR scale, we first present a discussion of standard setting in general, and
then a discussion of the specific method we used. We then summarize the results of the
standard setting studies.
2. Standard Setting: Purpose and Method
Standard setting is the process of dividing a continuous variable, such as a test score
scale, into a discrete variable with two or more categories (sometimes referred to as
performance or achievement levels). The demarcations between these categories are
characterized by cut-scores, which are points along the continuum that divide one category from
another. Many different methods exist for setting cut-scores (or standards) on educational tests
(see Cizek, 1996, 2001; Hambleton, 2001; or Hambleton & Pitoniak, 2006 for descriptions of a
variety of these methods). All methods are subjective because there is no “true” standard to
discover—that is, the optimal cut score is not simply a parameter to be estimated. Hence,
setting standards on educational tests is essentially the establishment of a policy, albeit one that
is informed by data. These data are typically in the form of judgments from subject matter
experts (standard setting panelists) regarding the knowledge and skills possessed by students at
specific proficiency levels and how they are likely to perform on specific items.
For the MAPT-CCR, the goal of the standard setting process was to identify cut-scores
that corresponded to these NRS EFLs. Two standard setting studies were conducted to
determine the best cut-scores for demarcating the EFLs on the MAPT-CCR score scale for
Mathematics and Reading, respectively. Both studies were conducted at the University of
Massachusetts Amherst in April 2018.
In the sections that follow, we first describe the standard setting method that was used to
set the NRS EFL standards on the MAPT-CCR score scale. Then, we describe the panelists who
participated in the studies, and the specific procedures used to gather and analyze their standard
setting data.
The Angoff Standard Setting Method
The Angoff method (Angoff, 1971) was the standard setting method used to set the NRS
EFL standards on the MAPT-CCR. The Angoff method is the most widely used method for
setting passing standards on licensure and certification tests (Meara, Sireci, & Hambleton, 2001;
Plake, 1998; Lewis & Zenisky, 2018) and it is also popular for setting standards on statewide
educational achievement tests (Nellhaus, 2000). In addition, it has a broad research base
supporting its use (Hambleton & Pitoniak, 2006).
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The Angoff method involves asking panelists to envision “borderline” learners who are
just above the threshold for an EFL. Panelists are asked to think about learners who deserve to
be classified into the EFL, but just barely. After discussing the characteristics of these learners
who are at the border of an EFL, panelists are asked to review each test item and estimate the
probability that a borderline learner will answer the item correctly. The estimates provided by
the panelists are their “Angoff ratings.” To calculate the cut-score for a particular panelist, the
probability estimates from the panelist’s item ratings are summed. This simple sum score
represents the “raw score,” or number of items that would be correctly answered by a
“borderline” learner, given all of the items rated. These raw cut-scores for panelists must be
transformed to the MAPT-CCR score scale.
Following the completion of the Angoff standard setting meeting, we used the panelist
data and explored three methods for computing this transformation to calculate the cut-scores on
each booklet for MAPT-CCR Mathematics and Reading tests, respectively (Sireci & Clauser,
2001; Wyse, 2017). The three approaches were (a) the test characteristic curve method, (b) the
item characteristic curve method, and (c) the pseudo-bookmark method.
Test Characteristic Curve Approach
In this approach, we focused on the raw cut-score for each standard setting panelist, and
transformed it to the IRT scale underlying the MAPT-CCR using the test characteristic curve
(TCC) computed using each booklet of items rated by an SME. The TCC was calculated using
the 3PL IRT model, based on the item parameters used operationally on the MAPT-CCR. Thus,
the underlying scale for each TCC was the MAPT-CCR scale. Using the TCC, the IRT
proficiency score corresponding to the summed score of each rater was obtained using the
Equated Observed Score (EOS) method (Stocking, 1996). Figure VI.1 shows an illustration of
this TCC-based approach. Using this TCC method, the average of the IRT proficiency scores
across all raters was used as the cut-score.
Item Characteristic Curve Approach
The second method was similar to the TCC approach, but was based on the individual
ratings for a panelist, rather than the sum of ratings across all items for a panelist. The item
characteristic curve (ICC) was used to find the point on the IRT scale corresponding to each
panelist’s Angoff rating. This process is illustrated in Figure VI.2. The cut-score for a panelist
was simply the sum of these points across all items. Once all the IRT proficiency scores were
obtained across all items and all raters, the average of those scores was used as a cut-score.
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Figure VI.1
An illustration of the TCC Approach for Computing the EFL Cut-scores
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Figure VI.2
An Illustration of the ICC Approach

Pseudo-Bookmark Approach
We call the third method the “pseudo-bookmark” approach because it uses the .67
response probability criterion used in the bookmark standard setting method as a criterion for
dichotomizing each panelist’s Angoff rating (see Karantonis & Sireci, 2006, for a description
and critique of the bookmark method). The Angoff rating for each panelist was dichotomized to
a binary score of 0 or 1 using a categorization threshold of 0.67. Angoff ratings equal to or
greater than 0.67 were recoded as 1 (indicating the borderline learner would correctly answer the
item), and Angoff ratings less than 0.67 were recoded as 0 (indicating the borderline learner
would not correctly answer the item). We then calculated an IRT proficiency estimate for each
panelist’s borderline learner “response string” using expected a priori (EAP) scoring. The cutscores for each EFL were calculated as the average of the proficiency estimates across panelists.
Our expectation was that Method 2, the ICC approach, would be preferable because it
appropriately modeled each panelist’s ratings, whereas Method 1 (the TCC approach) results in
some loss of information by summing item ratings on the raw score scale before converting to
the IRT metric. However, we hypothesized that Method 1 and Method 2 would provide similar
results. We did not expect Method 3 (the EAP-based “pseudo-bookmark” approach) to provide
reasonable cut-scores because of the well-documented problems associated with the bookmark
method (see Clauser, Baldwin, Margolis, Mee, & Winward, 2017; Davis-Becker, Buckendahl, &
Gerrow, 2011; Karantonis & Sireci, 2006; Reckase, 2006a, 2006b), particularly the fact that it is
likely to systematically underestimate cut-score locations (Reckase, 2006a, 2006b).
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3. Description of the MAPT-CCR Standard Setting Studies
As mentioned earlier, both the Reading and Mathematics standard setting studies were
conducted at the University of Massachusetts Amherst in April 2018. The studies were held on
separate days in each subject area.
Participants
Eleven panelists were recruited for the Reading standard setting study, and ten panelists
were recruited for the Mathematics standard setting study. All panelists were experienced adult
education (AE) teachers and were nominated by the Massachusetts Department of Education to
participate in the standard setting process. The panelists were selected to represent different types
of students taught, such as students at different learning levels and students of different
ethnicities. It was also a goal to select a panel that came from different regions of Massachusetts
and had ethnic diversity. In both subject areas, all panelists were women. In Reading and Math,
one of the panelists identified as Asian-American. All other panelists identified as White. Each
panel was comprised of panelists from programs across the Commonwealth. The Mathematics
panelists are affiliated with programs in the West (3), Central (2), Northeast (2), Greater Boston
(2), and Southeast (1). The Reading panelists are from programs in the West (3), Northeast (3),
Central (2), and Greater Boston (3). All panelists are currently working as a teacher,
administrator, or both teacher and administrator.
The Mathematics panel included four teachers, three administrators, and three individuals
who held both teaching and administrative positions. All Mathematics panelists had extensive
experience teaching math and/or developing math curriculum. Some of the Mathematics
panelists further explained their current positions and experiences working with adult educators.
One panelist conducted trainings and served as a curriculum development specialist for the Adult
Numeracy Center at TERC, and two others provide professional development for teachers and
administrators and serve as a curriculum consultant. The Reading panel included five
administrators, three teachers, and three individuals who served in both teaching and
administrative roles. All Reading panelists had extensive experience teaching reading and/or
developing reading curriculum. Some of the Reading panelists further explained their current
positions and experiences working with adult educators. One panelist serves as the director of
SABES and two others provide professional development for teachers and administrators and
serve as a curriculum consultant. The names of the panelists are presented in Appendix C.
Procedure
For each subject area, the panelists participated in a one-day meeting in which the
standard setting data were gathered. An agenda for the Reading meeting is presented in Table
VI.3. The agenda for the Mathematics meeting was essentially identical, and so is not
reproduced here. As is evident from the agenda, the panelists were oriented to the purpose of the
meeting, trained on the concept of a learner at the “border” of an EFL, and then trained on the
Angoff rating task. The remaining activities were rating the items, discussing the ratings as a
group, revising their ratings, and completing surveys about the process.
Table VI.3
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MAPT-CCR for Reading Standard Setting Meeting Agenda (April 20, 2018)
Time
8:00-8:45
8:45 -9:15
9:15-9:30
9:30-10:30
10:30-10:45
10:45-Noon
Noon-12:45
12:45-3:00
3:00-3:15
3:15-4:45
4:45-5:00
5:00

Activity
Coffee and Conversation
Welcome and Introductions
Purpose of Meeting
Introduction to Standard Setting Tasks
Break
Item Ratings and Discussion
Lunch
Item Ratings and Discussion
Break
Item Ratings and Discussion
Evaluation survey
Adjourn

Structure for Gathering the Angoff Ratings
As described in Chapter III (Description of the MAPT-CCR), the MAPT-CCR comprises
a set of modules that are designed to represent the content specifications for each EFL, and are
calibrated onto a common scale. Given that the cut-scores needed were not in the middle of an
EFL, but rather at the borders, a comprehensive data collection design was used to gather the
Angoff ratings. This design involved creating four “booklets6” of items. Each set of items in a
booklet was used to set one of the four cut-scores required to demarcate the NRS EFLs on the
MAPT-CCR score scale.
Each booklet contained 40 operational MAPT-CCR items. Thus, the standard setting
study in each area involved 160 items that were rated by the panelists. The first booklet was
used to set the cut-score between the Beginning Basic and Low Intermediate EFLs. To create
this booklet, we selected 20 items from the Beginning Basic modules (see Chapter IV, MAPTCCR Test Construction and Maintenance Procedures), and 20 items from the Low Intermediate
modules. Thus, booklet 1 was comprised of half Beginning Basic Items and half Low
Intermediate items. The other booklets were similarly constructed. That is, Booklet 2, which
was used to compute the cut-score between the Low Intermediate and High Intermediate7 EFLs,
consisted of 20 Low Intermediate items, and 20 High Intermediate items. Booklets 3 and 4 were
created similarly—20 items from the lower EFL, and 20 from the higher EFL. An example of
the booklet creation design is presented in Figure VI.3. Note that Figure VI.3 illustrates the
Mathematics booklets and so two of the five EFLs have different labels than Reading.

6We use the term “booklet” to describe these item sets, but all item ratings were entered into an online data
collection system (Qualtrics), and so they were not physical booklets.
7 Middle Intermediate for Math.
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Figure VI.3
An Illustration of the Composition of the Rating Booklets for Mathematics

EFL à

Beginning
Basic

Booklet 1
20 Beginning Basic items
+ 20 Low Intermediate items
= 40 item booklet

Low
Middle
High
Intermediate Intermediate Intermediate

Booklet 2

Adult
Secondary

Booklet 3

20 Low Intermediate items
+ 20 Middle Intermediate items
= 40 item booklet

20 Middle Intermediate items
+ 20 High Intermediate items
= 40 item booklet

Booklet 4
20 High Intermediate items
+ 20 Adult Secondary items
= 40 item booklet

Creating the booklets in this way allowed panelists to rate items from both EFLs
(appropriate for borderline examinees), and it also allowed for a unique validity check for the
method. Because panelists rated items from the same level with respect to two different
borderline examinees, and Angoff ratings represent the probability of answering an item
correctly, their Angoff ratings should be higher for the higher borderline student than the lower
borderline student. We discuss our analysis of that hypothesis in a subsequent section.
Conducting the Standard Setting Study
As indicated in the agenda displayed in Table VI.3, after welcome and introductions, the
meeting began with a description of the purpose of the study. Panelists were already been
informed of the purpose in the invitation letter sent in advance of the study. Links to the
CCRSAE (Pimentel, 2013), the NRS EFLs, and the MAPT-CCR test specifications, were also
sent to the panelists in advance of the study. A discussion of the NRS criteria for measurable
gain—moving up at least one EFL from pretest to posttest—was included in the discussion of
study purpose, as was a review of the relevant test specifications. The PowerPoint slides used
for the Mathematics study are presented in Appendix D. The slides for the Reading study were
very similar, and so are not presented in Appendix D.
After the panelists were clear on the purpose of the study, they were given 30 minutes to
“experience” the test to get them in the mindset of a learner taking the test. Panelists were asked
to answer as many items as they could, without the answer key, in that 30-minute period. The
purpose of this experience was to give the panelists an idea of the difficulties of the items.
Following the test experience, training on the “borderline” learner began, focusing on the
learner at the border of Beginning Basic and Low Intermediate. The facilitator8 led a discussion
of the knowledge and skills of these borderline learners, and each panel generated a list of what
these borderline learners could and could not do with respect to the relevant subject area
8The facilitator was the second author of this technical manual who has a Ph.D. in psychometrics, over 25 years’
experience in educational testing, and has conducted over 30 standard setting studies. The co-facilitator was a
psychometrics doctoral student who assisted throughout the study.
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(Reading or Mathematics). The facilitator and the panelists constantly referred to the NRS EFL
descriptors throughout this conversation. The panelists discussed the elements of the EFL
descriptions that best distinguished between the adjacent EFLs and best characterized the
borderline student. During these conversations, notes regarding the characteristics of the
borderline Basic/Low Intermediate student were written on flip charts and hung on the wall for
panelists to refer to. When all panelists confirmed they were clear on the characteristics of the
Basic/Low Intermediate borderline student, they were introduced to the Angoff task.
Angoff Task Training and Instructions
In introducing the panelists to the Angoff rating task, they were asked to keep in mind the
NRS description of the borderline Basic/Low Intermediate learner, and review the first practice
item. (Note that five items of varying difficulty were selected for this practice task.) As the
panelists reviewed each of the five practice items, they were then asked to answer the following
question: “What is the probability a typical borderline Low Intermediate learner will correctly
answer the item?” The facilitator reviewed the factors that affect the difficulty of an item (e.g.,
attractiveness of the distractors) as well as learners’ likelihood of correctly guessing the answer.
After the panelists rated the five practice items, the ratings for each item were discussed. The
facilitator explicitly confirmed the panelists were correctly interpreting their task, invited them to
revise their practice rating based on the discussion, and reminded them their ratings needed to
focus on the probability that the borderline learner would get the item correct, not whether the
borderline learner should get the item correct. The item rating instructions, the factors affecting
item difficulty, and the factors panelists should consider in making their ratings were displayed
on the PowerPoint presentation (Appendix D) and on the item rating instruction sheet. This item
rating instruction sheet is presented in Figure VI.4.
Panelists reviewed the items on the computer screen, similar to how learners take the
MAPT-CCR. However, the panelists’ views of the items were PDF screen shots delivered via
the Qualtrics survey software, rather than the Online Web-based Learning (OWL) system that
delivers the MAPT-CCR to learners. Qualtrics was used so we could present specific items to
the panelists in a non-adaptive fashion. Panelists then entered their rating for each item in
Qualtrics.
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Figure VI.4
Angoff Item Rating Instruction Sheet
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After the full discussion of the five practice items, the panelist training concluded, and
panelists were given an anonymous four-item survey to determine whether they understood their
tasks and were ready to begin rating the items. The end-of-training survey is presented in Figure
VI.5. The facilitators reviewed the responses to the surveys before deciding whether panelists
were ready to begin rating the items on their own. If any panelists responded “somewhat clear”
“or not at all clear” to any survey items, or “no” to the final item, the facilitators would continue
the training before proceeding.
Figure VI.5
Panelist End-of-Training Survey

After panelists finished rating all the items in Booklet 1, they took a short break, and then
discussed their ratings. The facilitator selected items on which their ratings showed the most
dispersion for discussion, and panelists were asked to suggest other items for discussion. In
these discussions, the facilitator asked panelists to explain their ratings, starting with panelists at
the extreme high or low end of the rating scale. Following the discussion of each item, the
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panelists were invited to revise their ratings, if they wished. The final (revised) ratings were
used to compute the panelists’ cut-scores.
The entire process described for the Beginning Basic/Low Intermediate cut-score was
repeated for the other three cut-scores, in ascending order: The process began with discussing
and defining the borderline learners, and proceeded to the Angoff ratings and discussion. The
flip chart papers describing the earlier (lower) borderline learners remained hanging on the walls,
and were referred to in discussing the borderline students associated with subsequent EFLs.
After the panelists rated the items in all four booklets, they completed an anonymous
online survey about their impressions of the standard setting study. This survey inquired about
their understanding of the rating tasks, their impressions of the meeting, the factors they used in
rating the items, the adequacy of the amount of time they had for different tasks, and the
confidence they had in their ratings for setting valid EFL standards on the MAPT-CCR.
Results
The end-of-training surveys revealed that the panelists understood their tasks and the
concept of the borderline learner at the end of all trainings. All panelists responded that they felt
ready to begin the item rating process, and were “clear” or “very clear” with respect to the
meeting purpose, characteristics of the borderline learner, and the rating task.
In the next section, we present the results for all three methods for computing the EFL
cut-scores. Analysis of the results led to the selection of Method 2, the ICC method, which was
used to compute the final cut-scores.
Comparing the Three Methods for Computing the Cut-Scores
The cut-scores and their standard errors9 are presented in Tables VI.4 (Reading) and VI.5
(Math). These cut-scores are reported on the IRT scale underlying the MAPT-CCR. The
procedure for transforming these cut-scores onto the MAPT-CCR scale are described in Chapter
V (Developing the MAPT-CCR Score Scale).
As previous literature predicted, the Method 3 (“pseudo-bookmark”) cut-scores were
lower than the other two methods for all 8 cut-scores (i.e., the four Reading cut-scores and the
four Mathematics cut-scores). In one case, the pseudo-bookmark results exhibited a “reversal”
where the cut-score for the Low Intermediate/High Intermediate decision (-1.23) was lower than
the cut-score for the Beginning Basic/Low Intermediate decision (-.66, see Table IV.4). In
addition, the standard errors of the cut-scores were highest in 6 of the 8 comparisons. These
results ruled out the pseudo-bookmark approach as a viable way of computing the NRS EFL cutscores for the MAPT-CCR. The cut-scores for the Method 1 (TCC) and Method 2 (ICC) were
similar, and were within .03 of each other for six of the 8 cut-scores. The standard errors were
lowest for the ICC method for Reading, and lowest for the TCC method for Mathematics, but for
Mathematics, the standard errors for the ICC were very close to those of the TCC method.
Table VI.4
9 The standard errors for the cut-scores reported here are the standard errors of the mean cut-scores across panelists.
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Summary of Cut-score Results Across the Three Methods: Reading
Method
TCC
ICC
Pseudo-Book

Beg. Basic/Low
Intermediate
-.13 (.06)
-.20 (.03)
-.66 (.14)

Cut-scores (SE)
Low/High
High
Intermediate
Intermediate/LAS
.19 (.04)
1.1 (.05)
.12 (.02)
1.1 (.02)
-1.23 (.04)
.59 (.06)

LAS/HAS
1.7 (.11)
1.8 (.04)
.97 (.09)

Note: Cut-scores (and SEs) are reported on the theta (IRT) metric. ICC cut-scores
are bolded because they were selected as the most appropriate.
Table VI.5
Summary of Cut-score Results Across the Three Methods: Mathematics

Method

Beg. Basic/Low
Intermediate

TCC
ICC
Pseudo-Book

-.48 (.07)
-.48 (.09)
-.92 (.10)

Cut-scores (SE)
Middle
Low/Middle
Intermediate/High
Intermediate
Intermediate
.35 (.08)
1.20 (.06)
.32 (.09)
1.19 (.07)
-.09 (.21)
1.02 (.16)

High
Intermediate/Adult
Secondary
1.92 (.10)
1.89 (.11)
1.36 (.20)

Notes: Cut-scores (and SEs) are reported on the theta (IRT) metric. ICC cut-scores are
bolded because they were selected as the most appropriate.
The results from the ICC method were judged as most reasonable, primarily because this
method fully modeled all Angoff ratings, and the standard errors were lowest, or close to the
lowest, across all eight cut-scores. These cut-scores and their standard errors were used to set the
final cut-scores for the NRS EFLs on the MAPT-CCR. The process involved comparing these
cut-scores to those on the previous version of the MAPT, to make sure they were as high or
higher, given the expectation that the CCRSAE standards measured on the MAPT-CCR were
more rigorous, and to ensure the widths for the EFL intervals on the theta scale were roughly
equivalent across EFLs, as they were with the previous version of the MAPT.
4. Evaluating the Standard Setting Studies
Kane (1994, 2001) suggested three types of validity evidence for evaluating standard
setting studies—procedural, internal, and external evidence. Procedural evidence “focuses on
the appropriateness of the procedures used and the quality of the implementation of these
procedures” (Kane, 1994, p. 437). This category of evidence includes the selection of qualified
standard setting panelists, appropriate training of panelists, clarity in defining the tasks and goals
of the procedure, appropriate data collection procedures, and proper implementation of the
method. In reporting the results for the MAPT-CCR standard setting, we also include data
related to internal validity evidence, which refers to the expected consistency of results, if the
study were replicated. One internal validity evaluation criterion is the standard error of the cutscore. Calculation of this standard error is not straightforward due to dependence among
panelists’ ratings (i.e., due to discussion) and practical factors (e.g., time and expense in
conducting independent replications). External validity evidence for standard setting refers to
the degree to which the classifications of examinees are consistent with other performance data.
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External validity evidence for standard setting is hard to gather because the validity of the
external data (i.e., the criterion) would need to be established. This problem of the validity of the
criterion has been discussed for well over 60 years (e.g., Guilford, 1946; Jenkins, 1946; Toops,
1944).
Kane (1994) described the validation of standard setting as building an argument that the
process was reasonable and leads to defensible decisions. As he put it,
The best that we can do in supporting the choice of a performance standard and an
associated [cut] score is to show that the [cut] score is consistent with the proposed
performance standard and that this standard of performance represents a reasonable
choice, given the overall goals of the assessment program. In practice, however, we
seldom, if ever, achieve even this goal. A more modest, but realistic goal in most cases is
to assemble evidence showing that the passing score and its associated performance
standard are not unreasonable. (p. 437)
Given the strong link between the NRS EFLs and the procedure we used to set standards on the
MAPT-CCR, we believe our results are far better than “not unreasonable.” They represent
experienced Massachusetts AE educators’ consensus judgments of how performance on the
MAPT-CCR relates to the NRS EFLs. In the next section, we provide procedural, internal, and
external validity evidence to support the NRS EFL standards set on the MAPT-CCR.
MAPT-CCR Standard Setting Validity Evidence
The preceding sections described the standard setting processes and the results of the
studies. In this section, we evaluate the quality of the standard setting studies using Kane’s
(1994, 2001) three general sources of validity evidence for standard setting: procedural, internal,
and external, as well as “overall coherence” (2001, p. 59). Although Kane acknowledged no one
source of evidence is sufficient for validating cut-scores, when taken together, these different
sources of evidence can support the “argument” that the MAPT-CCR NRS EFL cut-scores are
reasonable and defensible.
Procedural Evidence
Kane (2001) noted that “Procedural evidence is a widely accepted basis for evaluating
policy decisions” (p. 63). The procedural evidence in support of the MAPT-CCR standard
setting is strong and comprehensive. First, the panelists who participated in the study were
highly accomplished adult educators who were nominated by the Massachusetts Department of
Elementary and Secondary Education’s Adult Community and Learning and Services Unit. All
panelists had extensive experience teaching math or reading to adult learners, were familiar with,
and had been teaching to, the CCRSAE. In addition, the panelists represented different regions
of the state.
The method used to set the NRS EFL standards also provides important procedural
evidence. The Angoff method is perhaps the most widely studied and applied method in a wide
variety of educational contexts, and has been widely supported in the literature (Lewis &
Zenisky, 2018; Hambleton & Pitoniak, 2006; Meara, Sireci, & Hambleton, 2001; Nellhaus,
2000; Plake, 1998). As the survey data (described next) reveal, panelists understood their tasks
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and had confidence in their Angoff ratings. The study was conducted by a facilitator who has
been setting standards on educational tests for almost 30 years, and was called on to evaluate the
standard setting for the National Assessment of Educational Progress (Sireci et al., 2009), and for
the Smarter Balanced Assessment Consortium10. By all accounts, the procedure was effectively
implemented as intended. The materials distributed before and during the study (described
earlier, and see also Appendix D) helped the panelists stay on task and provide valid ratings. It is
notable that all of the panelists across the two studies indicated they were “clear” or “very clear”
regarding the purpose of the study, the conceptualization of the borderline learner, and the
Angoff rating task, after the training period.
The End-of-Study panelist survey data also support the procedural validity of the studies.
We developed a comprehensive, 28-item, anonymous survey that inquired about four aspects of
the study: (a) clarity (7 items), (b) sufficiency of time allotted for different tasks (10 items), (c)
factors the panelists used in making their Angoff ratings, and (d) panelist confidence. We
summarize the panelists’ responses next. A statistical summary is presented in Table VI.6. The
specific items asked, and the rating scale options, are also presented in the table.
For the Mathematics panel, eight of the ten panelists completed the survey. Six out of the
eight panelists indicated that the description of the purpose of the meeting was very clear, with
the remaining two panelists marking clear. All eight of the panelists thought that the description
of the borderline low intermediate learner was either very clear or clear. Seven out of the eight
panelists indicated that the description of the borderline high intermediate learner was either very
clear or clear, with one panelist marking somewhat clear. Six panelists indicated that the
description of the borderline low adult secondary learner was very clear or clear, while the
remaining panelists marked somewhat clear. Seven out of the eight panelists indicated that the
description of the borderline high adult secondary learner was very clear or clear, and one
panelist marked somewhat clear. Finally, all eight panelists thought the description of the
Angoff rating task was very clear or clear.
Most of the Mathematics panelists indicated that the amount of time devoted to the
descriptions of the purpose of the meeting (8), the test specifications (8), the borderline learners
(7), and the Angoff rating task (8) was sufficient of more than sufficient (see Table VI.6). Most
of the panelists also thought the amount of time devoted to the Angoff rating instructions (8),
making and recording Angoff predications (7), and discussing Angoff predications (7) was more
than sufficient or sufficient.
Panelists were also asked “How confident are you that your item ratings will be useful for
helping us set cut-points on the MAPT-CCR score scale to demarcate the NRS Educational
Functioning Levels?” For cut-scores between beginning basic and low intermediate and low
intermediate and high intermediate, all panelists responded at least confident. For the cut-scores
between high intermediate and low adult secondary, seven panelists responded confident, while
one selected somewhat confident. Finally, for the cut-score between low adult secondary and
high adult secondary, two of the eight panelists responded confident, with the remaining six
indicating somewhat confident. All panelists indicated they felt comfortable expressing their
opinions during the group discussions.

10 The facilitator served on the Achievement Level Setting Advisory Panel for Smarter Balanced. See
https://portal.smarterbalanced.org/library/en/achievement-level-setting-final-report-no-appendix.pdf.
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When asked about the criteria they used in making their ratings, virtually all Mathematics
panelists used the expected criteria (e.g., EFL descriptions, difficulty of the items, group
discussions, knowledge and skills measured by the items, cognitive processes required to answer
the items, experience working with students, and text complexity), and four panelists listed
additional criteria— real world experience and application, knowledge of current curriculum,
and a more holistic view of how an item matches to the CCRSAE.
For the Reading Panel, all 11 panelists completed the survey. Eight of the 11 panelists
indicated the description of the purpose of the meeting was very clear, with the remaining three
panelists marking clear. All panelists thought the description of the borderline low intermediate,
high intermediate, low adult secondary, and high adult secondary learner was either very clear or
clear. Ten out of the 11 panelists specified that the description of the Angoff rating task was
either very clear or clear, while one panelist thought the description was somewhat clear.
All Reading panelists indicated that the amount of time devoted to the descriptions of the
purpose of the meeting, the test specifications, the borderline learners, and making and recording
Angoff predictions was either more than sufficient or sufficient. Most of the panelists also
thought the amount of time devoted to the description of the Angoff rating task (9), Angoff
rating instructions (10), and discussing Angoff predications (10) was at least sufficient.
With respect to the “confidence” question, for cut-scores between beginning basic and
low intermediate, all 11 Reading panelists responded at least confident. For cut-scores between
low intermediate and high intermediate, 10 panelists responded at least confident, with one
panelist marking somewhat confident. For the cut-scores between high intermediate and low
adult secondary, nine panelists responded very confident or confident, while two selected
somewhat confident. Finally, for the cut-score between low adult secondary and high adult
secondary, nine of the 11 panelists responded very confident or confident, with the remaining two
indicating somewhat confident. Furthermore, all panelists indicated they felt comfortable
expressing their opinions during the group discussions.
When asked about the criteria they used in making their ratings, virtually all Reading
panelists used the expected criteria (e.g., EFL descriptions, difficulty of the items, group
discussions, knowledge and skills measured by the items, cognitive processes required to answer
the items, experience working with students, and text complexity), and four panelists listed
additional criteria— real world experience and application, knowledge of current curriculum,
and ways students connect to the content of items.
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Table VI.6
Descriptive statistics for SME responses to the post-standard setting survey for Mathematics and Reading Standard Setting panels
Math
Reading
Item
Mean
SD
Median
Mean
SD
Median
Rate the clarity of the… (1=not at all clear; 2=somewhat clear; 3=clear; 4=very clear)
description of the purpose of the meeting
3.75
.463
4.0
3.73
.467
4.0
description of the test specifications
3.50
.535
3.5
3.36
.674
3.0
description of the borderline low intermediate learner
3.63
.518
4.0
3.64
.505
4.0
description of the borderline high intermediate learner
3.50
.756
4.0
3.55
.522
4.0
description of the borderline low ASE learner
3.25
.886
3.5
3.55
.522
4.0
description of the borderline high ASE learner
3.13
.641
3.0
3.55
.522
4.0
description of the Angoff rating task
3.75
.463
4.0
3.55
.688
4.0
Rate the appropriateness of the amount of time devoted to… (1=totally insufficient; 2=insufficient; 3=sufficient; 4=more than sufficient)
the description of the purpose of the meeting
3.13
.354
3.0
3.09
.302
3.0
the description of the test specifications
3.13
.354
3.0
3.09
.302
3.0
the Description of the borderline low intermediate learner
3.13
.354
3.0
3.0
.000
3.0
the Description of the borderline high intermediate learner
3.00
.00
3.0
3.0
.000
3.0
the Description of the borderline low ASE learner
2.88
.354
3.0
3.0
.000
3.0
the Description of the borderline high ASE learner
3.00
.00
3.0
3.0
.000
3.0
the Description of the Angoff rating task
3.00
.00
3.0
3.0
.539
3.0
the Angoff rating instructions
3.00
.00
3.0
2.91
.302
3.0
making and recording Angoff predictions
3.13
.641
3.0
3.0
.000
3.0
discussing Angoff predictions
2.88
.354
3.0
2.91
.302
3.0
Rate the extent to which you considered the following factors when making your Angoff ratings. (1=did not consider; 5=primary consideration)
The NRS EFL definitions
4.00
.535
4.0
3.91
1.375
4.0
The difficulty of the items
4.43
.787
5.0
4.91
.302
5.0
The group discussions
4.25
.886
4.5
4.64
.674
5.0
The skill areas measured by the items
4.38
.744
4.5
4.64
.674
5.0
The cognitive processes required to answer the items
4.50
.756
5.0
4.82
.405
5.0
Experience working with learners
4.50
.756
5.0
4.73
.467
5.0
Text complexity
4.38
.744
4.5
4.91
.302
5.0
Confidence in item rating usefulness for determining each cut-score. (1=not at all confident; 2=somewhat confident; 3=confident; 4=very confident)
Cut-score between Beginning Basic and Low Intermediate
3.38
.518
3.0
3.27
.467
3.00
Cut-score between Low Intermediate and High Intermediate
3.25
.463
3.0
3.18
.603
3.00
Cut-score between High Intermediate and Low ASE
2.88
.354
3.0
3.00
.632
3.00
Cut-score between Low ASE and High ASE
2.25
.463
2.0
3.00
.632
3.00
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Internal evidence
Internal evidence for evaluating standard setting studies focuses on the expected
consistency of results, if the study were replicated. A key internal evaluation criterion is the
standard error of the cut score. Evaluations of the variability across panelists within a single
study, and the degree to which this variability decreases across subsequent rounds of the study,
are often analyzed as internal validity evidence. However, as Kane (2001) described,
interpretations of the variability of panelists’ ratings are not always clear.
A high level of consistency across participants is not to be expected and is not
necessarily desirable; participants may have different opinions about performance
standards. However, large discrepancies can undermine the process by generating
unacceptably large standard errors in the cut-scores and may indicate problems in
the training of participants. (p. 73)
One estimate of internal consistency is the standard error of the cut-score. We reported
these estimates in Tables VI.4 and VI.5 when discussing three methods for computing the cutscores. They are presented alone in Table VI.7. Across all eight cut-scores, the standard errors
are extremely small, ranging from .02 for the two middle cut-scores for Reading to .11 for the
High Intermediate/Adult Secondary cut-score for Mathematics.
Table VI.7
Standard Errors of the Final Cut-scores
Beg. Basic/Low
Intermediate
.03
Beg. Basic/Low
Intermediate
.09

EFL Borders: Reading
Low/High
High
Intermediate
Intermediate/LAS
Standard Errors
.02
.02
EFL Borders: Mathematics
Middle
Low/Middle
Intermediate/High
Intermediate
Intermediate
Standard Errors
.09
.07

LAS/HAS
.04
High
Intermediate/
Adult Secondary
.11

Note: These standard errors are standard errors of the means, and are reported
on the theta (IRT) metric.
The small magnitude of these cut-scores is put into perspective when the IRT scale
widths between the cut-scores are considered. The widths between the cut-scores were roughly
between 0.7 to 0.9. Thus, the largest standard error corresponded to about one-tenth of an EFL
interval. These standard errors suggest that, if the studies were replicated, it is quite likely we
would obtain very similar cut-scores.
Only the panelists’ final Angoff ratings were captured by the Qualtrics system, and so we
were unable to track how much the variability among the candidates changed due to discussion
of the ratings. Instead, we can present the distribution of the final cut-scores for each EFL, and
compute the intraclass correlation, as a measure of the inter-rater reliability of the panelists’ cut121

scores. Figures VI.6 and VI.7 present boxplots of the panelists’ cut-scores for Reading and
Mathematics, respectively. Table VI.8 presents the inter-rater reliability results. As can be seen
in the Figures, there was very little variability across the panelists, except perhaps for the High
Intermedia/Adult Secondary cut-score for Mathematics (Figure VI.7). It is understandable that
cut-score decision would have the most variability, given the relatively much larger amount of
the CCRSAE measured at the Adult Secondary level for Mathematics (see Chapter III,
Description of the MAPT-CCR).
Figure VI.6
Box Plots of Panelists’ Cut-Scores: Reading

Note: LI=Low Intermediate, HI=High Intermediate, LAS=Low Adult Secondary, HAS=High Adult
Secondary
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Figure VI.7
Box Plots of Panelists’ Cut-Scores: Mathematics

Note: LI=Low Intermediate, MI=Middle Intermediate, HI=High Intermediate, AS=Adult Secondary

Table VI.8
Estimates of Panelist Inter-Rater Reliability
Beg. Basic/Low
Intermediate
.87
Beg. Basic/Low
Intermediate
.94

Reading
Low/High
High
Intermediate
Intermediate/LAS
Standard Errors
.90
.79
Mathematics
Middle
Low/Middle
Intermediate/High
Intermediate
Intermediate
Standard Errors
.90
.90

LAS/HAS
.91
High
Intermediate/
Adult Secondary
.92

Note: These standard errors are standard errors of the means, and are reported
on the theta (IRT) metric
With respect to the panelists’ inter-rater reliability, all were above .87, except for the
High Intermediate/Low Adult Secondary cut-score, which was .79. These results suggest a high
level of agreement across the panelists. Thus, in general, the standard errors of the cut-scores,
the panelist variability, and the inter-rater reliability results suggest good consensus among the
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panelists in each subject area, and suggest similar cut-scores would result if the studies were
replicated.
Validity Check on Angoff Ratings
One other source of internal validity evidence stems from the unique design of the
booklets used in these studies. As mentioned earlier, all four booklets for each subject area
contained items from two adjacent EFLs. If the panelists correctly understood their tasks, and
were able to successfully judge borderline learners’ performance on the items, then they should
rate items from a given EFL higher, when they are rating them with respect to the borderline
student above that EFL. For example, Reading Booklet 2 contained 20 Low Intermediate Items;
but Booklet 1 also contained 20 (different) Low Intermediate Items (see Figure VI.3). Therefore,
in general, panelists should rate the Low Intermediate items in Booklet 2 (associated with the
Low Intermediate/High Intermediate Borderline learner) higher than the Low Intermediate Items
in Booklet 1 (associated with the Beginning Basic/Low Intermediate Borderline learner).
We tested this hypothesis using a one-way repeated measures analysis of variance
(ANOVA). The results are summarized in Tables VI.9 and VI.10 for Reading and Mathematics,
respectively. All of the results were statistically significant in the same direction—the Angoff
ratings associated with the higher borderline learner were consistently larger than those
associated with the lower borderline learner. Not only were the results statistically significant,
the effect sizes for these analyses (Cohen’s D) were all large; the smallest being .7 standard
deviation units (Low Adult Secondary items for Reading) to 2.8 standard deviation units (for
High Intermediate in Reading and Middle Intermediate for Mathematics). These validity checks
represent perhaps the strictest evaluation of the validity of Angoff ratings conducted to date, and
the results also support the internal validity of the standard setting process.
Table VI.9
Validity Check on Angoff Ratings: Reading
Items from EFL
Low Intermediate
High Intermediate
Low Adult Secondary

Borderline Booklet
Beginning Basic AE/Low Intermediate
Low Intermediate/High Intermediate
Low Intermediate/High Intermediate
High Intermediate/Low Adult Secondary
High Intermediate/Low Adult Secondary
Low/High Adult Secondary

*p<.05; **p<.01.
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Mean (SD)
54.7 (5.4)
60.5 (3.2)
52.5 (4.2)
67.7 (4.2)
65.6 (5.6)
70.8 (6.0)

t

D

3.0**

0.9

9.1**

2.8

2.4*

0.7

Table VI.10
Validity Check on Angoff Ratings: Mathematics
Items from EFL
Low Intermediate
Middle Intermediate
High Intermediate

Borderline Booklet
Beginning ABE/Low Intermediate
Low Intermediate/Middle Intermediate
Low Intermediate/Middle Intermediate
Middle Intermediate/High Intermediate
Middle Intermediate/High Intermediate
High Intermediate/Low Adult Secondary

Mean (SD)
56.6 (6.0)
70.2 (5.6)
58.3 (7.1)
75.4 (5.3)
61.4 (5.2)
72.4 (4.8)

t

D

5.0*

1.6

8.9*

2.8

4.7*

1.5

*p<.01.
External Evidence
Kane (2001) describes external validity evidence for standard setting as the degree to
which the classifications of examinees are consistent with other performance data. He
characterized external validity evidence for standard setting as being similar to convergent
validity evidence. External validity evidence would include classification consistency across
different standard setting methods applied to the same test and examinees, tests of mean
differences across examinees classified in different achievement levels on other constructrelevant variables, and the degree to which external ratings of examinee performance are
congruent with their test-based achievement level classifications.
It is very difficult to get external validity evidence for standard setting studies because
other relevant measures of student achievement are not available. However, data were available
for 299 students who took both the MAPT-CCR for Reading and the HiSET, and for 353
students who took the MAPT-CCR for Mathematics and the HiSET. The HiSET is a high school
equivalency exam, similar to the GED, that adult learners in Massachusetts can take to earn a
high school diploma. Although these data cannot be used to evaluate the cut-scores for all EFLs,
they can shed some light on the highest cut-scores for Reading and Mathematics.
There are two scores on the HiSET we deemed relevant for these analyses. The first was
the passing score, and the second was the college readiness benchmark. Using logistic
regression, we calculated the MAPT-CCR scores that were associated with (a) passing the
Mathematics and Reading sections of the HiSET, and (b) the Mathematics and Reading college
readiness benchmarks set on the HiSET. We also conducted a statistical analysis to test whether
there was a statistically significant difference in MAPT-CCR scores for those who passed or
failed each HiSET subject area.
Logistic Regression Analyses on HiSET Scores
To further explore the relationship between performance on the MAPT-CCR for Reading
and Mathematics and passing or not passing the HiSET (Reading and Mathematics subject tests),
logistic regression analyses were conducted. The passing score on each section of the HiSET is
8. Therefore, the focus of the logistic regression analysis was to find the score on the MAPTCCR score scale that would best distinguish the pass/fail HiSET score of 8. This dichotomization
reflects the national passing scale score on each subject test of the HiSET, 8 out of 20
(Educational Testing Service, 2018).
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The logistic regression analysis conducted was of the form,
#

! = #$% &(()*+)

[VI.1]

where p=the probability of passing the HiSET (i.e., a score of 8 or higher) and MAPT-CCR
score (Reading or Math) was the predictor (x). Using these data, the slope and intercept of the
logistic regression equation were calculated, and p=.50 (indicating a 50/50 chance of a HiSET
score of 8 or higher) was used to solve for x. The selection of p=.50 means that learners with a
proficiency estimate at the MAPT-CCR score resulting from the calculation have a 50% chance
of passing the HiSET, and so it is the point that minimizes false positive and false negative errors
(Livingston & Zieky, 1989). Logistic regression has been used in this fashion to derive cutscores in several contexts including those based on contrasting groups (Livingston & Zieky,
1989) and cluster analysis (Sireci, Robin, & Patelis, 1999).
Using this procedure, the minimum MAPT-CCR for Reading score associated with a
passing score on the HiSET Reading subject test was 545. For Mathematics, the minimum
MAPT-CCR score associated with a passing score on the HiSET Mathematics subject test was
567.
The procedure was repeated using the HiSET college readiness benchmarks (a score of
15 on the HiSET Reading and Mathematics, respectively; ETS, 2018). For Reading, the MAPTCCR score that corresponded to the HiSET college readiness benchmark was 676. For
Mathematics, the MAPT-CCR score that corresponded to the HiSET college readiness
benchmark was 698.
These results suggest that passing the HiSET is associated with a MAPT-CCR score in
the middle of the Low Adult Secondary range for Reading (i.e., MAPT-CCR score of 545) and
above the middle of the High Intermediate range (i.e., MAPT-CCR score of 567) for Math.
Although these findings may seem slightly lower than ideal, it is important to point out there are
no consequences for learners based on their MAPT-CCR performance, and so they are likely
more motivated to do their best on the HiSET (where they can earn a high school diploma), than
the MAPT. This differential motivation suggests the actual MAPT-CCR scores would be a bit
higher if they were as motivated to do well on the MAPT-CCR, as they were on the HiSET. The
MAPT-CCR scores associated with the HiSET college readiness benchmarks (676 for Reading,
and 698 for Mathematics), both fell at the upper range of the MAPT-CCR scale, which makes
sense given that college readiness essentially represents the end of the NRS EFLs.
EFL Group Differences in HiSET Scores
Another way in which HiSET scores were used to evaluate the NRS EFL cut-scores was
to determine if there were statistically significant differences in performance on the MAPT-CCR
for Reading and MAPT-CCR for Mathematics when learners pass the HiSET Reading or
Mathematics sub-tests, versus when learners do not pass these sub-tests. To test this difference,
independent samples t-tests were conducted. The grouping variable, passing the HiSET, is
comprised of two groups, pass versus no pass. The pass group included learners who obtained a
Reading or Mathematics sub-test score greater than or equal to eight. For Reading, the results
identified a statistically significant difference in scores between students passing the HiSET
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(M=576.65, SD=79.72, n=196) versus when not passing the HiSET (M=483.81, SD=59.42,
n=73), t(172.3) = -10.33, p< 0.001). The effect size for this difference was huge (d = 1.32),
representing more than one standard deviation. The results for Mathematics were similar. The
results of the t-test were again statistically significant, with learners passing the HiSET having a
much higher MAPT-CCR mean (M=574.86, SD=74.48, n=225) than learners who did not pass
the HiSET (M=512.44, SD=64.25, n=96), t(319) = -7.15, p< 0.001). The effect size for this
difference was also large (d = 0.90), which was just under one standard deviation.
We also went beyond pass/fail HiSET analyses to assess the relationship between
learners grouped by the MAPT-CCR NRS EFL cut-scores and performance on the HiSET.
Learners who took the HiSET did not score in the two lowest EFLs on the MAPT-CCR and so
this analysis compared three groups of learners: those classified as High Intermediate, Low
Adult Secondary or High Adult Secondary for Reading; and Middle Intermediate, High
Intermediate, and Adult Secondary for Math. Analysis of Variance (ANOVA) was used to test
these mean differences.
For Reading, a one-way ANOVA revealed a statistically significant difference in
performance on the HiSET Reading subject test depending on MAPT-CCR EFL (F(2,
257)=97.59, SEM=11.38, p<0.001; see Table VI.12). The multiple comparisons analysis
revealed statistically significant differences across all three EFLs. Specifically, learners
performing within the EFL High Adult Secondary (M=14.70, SD=3.51) performed better than
learners performing within the EFLs Low Adult Secondary (M=9.75, SD=3.37) and High
Intermediate (M=6.77, SD=3.16), respectively (see Table VI.11). These differences align with
the intended skill differences that exist between performance description of learners at each
level.
Table VI.11
Descriptive Statistics for HiSET Reading Scores across MAPT-CCR Reading EFL groups

n
Mean
SD

High Intermediate
(MAPT-CCR Scores
400-500)
57
6.77
3.16

Low ASE
(MAPT-CCR Scores
500-600)
126
9.75
3.37

127

High ASE
(MAPT-CCR
Scores 600+)
77
14.70
3.51

Total
260
10.57
4.46

Table VI.12
Multiple Comparisons of HiSET Reading Scores Across MAPT-CCR Reading EFLs
Comparison
High ASE – High Intermediate
High ASE – Low ASE
Low ASE – High Intermediate
*p<0.001

Mean Difference
7.93
4.95
2.98

Standard Error
0.59
0.49
0.54

t
13.45*
10.14*
5.54*

df
257
257
257

For Mathematics, the one-way ANOVA revealed a statistically significant difference in
performance on the HiSET Mathematics subject test depending on EFL outcome (F(2,
314)=84.87, MSE=11.72, p<0.001; see Table VI.14). The multiple comparisons analysis
revealed statistically significant differences across all comparisons. Specifically, the learners
performing within the EFL Adult Secondary (M=12.88, SD=4.01) performed better on the
HiSET Mathematics subject test than learners performing within the EFL High Intermediate
(M=8.39, SD=3.17) and Middle Intermediate (M=6.50, SD=3.01), respectively (see Table VI.13).
These differences align with the intended skill differences that exist between performance
description of learners at each level.
Table VI.13
Descriptive Statistics for HiSET Mathematics Scores across MAPT-CCR Reading EFL groups

n
Mean
SD

Middle Intermediate
(MAPT-CCR Scores
400-500)
74
6.50
3.01

High Intermediate
(MAPT-CCR Scores
500-600)
142
8.39
3.17

ASE
(MAPT-CCR Scores
600+)
101
12.88
4.01

Total
317
9.38
4.24

Table VI.14
Multiple Comparisons of HiSET Mathematics Scores Across MAPT-CCR Reading EFLs
Comparison
ASE – Middle Intermediate
ASE – High Intermediate
High Intermediate – Middle Intermediate
*p<0.001

Mean
Difference
6.38
4.49
1.89

Standard
Error
0.52
0.45
0.49

t
12.18*
10.07*
3.86*

df
314
314
314

5. Summary of Validity Evidence for the MAPT-CCR Standard Setting
The standard setting studies conducted in April 2018 to set the NRS EFL cut-scores on
the MAPT-CCR scale were comprehensive, involving some of the best adult educators in
Massachusetts, who participated in a carefully designed study that was successfully
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implemented. The panelists were congruent with respect to their item ratings, and were
confident in the ratings they provided. The procedural and internal validity evidence is strong,
including a new and innovative analysis that statistically evaluated the assumptions of the
Angoff method. In addition, external validity analyses, based on HiSET scores, supported the
location of the relevant EFL cut-scores.
In Table VI.15, we present several elements of validity criteria posited by Kane (1994,
2001) and others (Hambleton & Pitoniak, 2006; Sireci, Randall, & Zenisky, 2012; Sireci et al.,
2009). We also indicate whether the evidence presented in this report met each criterion. As is
evident from the table, there is considerable evidence in support of the standards. In fact, the
amount of evidence in support of the MAPT-CCR NRS EFL cut-scores is comparable to that
used to support those set on much larger testing programs, such as the National Assessment of
Educational Progress (see Sireci et al., 2009).
Table VI.15
Summary of Validity Evidence for MAPT-CCR Standard Setting
Criterion
Care in selecting participants
Justification of standard setting method(s)
Panelist training
Clarity of goals/tasks
Appropriate data collection
Proper implementation
Panelist confidence
Sufficient documentation
Sufficient inter-panelist consistency
Small standard error of cut score
Reasonableness
Validity check on Angoff ratings
Consistency across other candidate classification data
Mean differences across passing and failing candidates
on external criteria

Evidence
provided?
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes*
Yes*

*For the highest cut-scores only.

In conclusion, the methods for setting cut-scores on the MAPT-CCR score scale were
specifically designed to ensure the cut-scores corresponded to the EFL descriptions stipulated in
the NRS. By using these descriptions as a starting point, and systematically gathering judgments
from carefully selected AE teachers and administrators, who were familiar with the CCRSAE,
and with learners at various educational levels, the resulting cut-scores reflect achievement levels
that differ from one another in a way that is congruent with the differences among the EFLs
described in the NRS.
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Chapter VII. Measurement Precision
The reliability of a test score is an estimate of the consistency or stability of the score. If
a given test yields widely discrepant scores for the same individual on separate testing occasions,
and the individual did not change on the proficiency measured, then the test scores are not
reliable. As described by Anastasi (1988):
Reliability refers to the consistency of scores obtained by the same persons when
reexamined with the same test on different occasions or with different sets of equivalent
items, or under other variable examining conditions. This concept of reliability underlies
the computation of the error of measurement of a single score, whereby we can predict
the range of fluctuation likely to occur in a single individual’s score as a result of
irrelevant, chance factors. (p. 109)
This definition is consistent with the AERA et al. (2014) Standards, which use the term
“reliability/ precision to denote the consistency of scores” (p. 33). Reliability is inversely related
to the amount of measurement error associated with test scores, and so it is an important index of
test quality. Clearly, if a person’s test score on different occasions changes dramatically
according to unintended variations in the testing process, little faith can be put into a particular
score obtained on a particular day. For this reason, reliability has been described as a
“…necessary, but not sufficient condition for validity” (Nunnally, 1978, p. 192).
A great deal of statistical theory has been developed to provide indices of the reliability
of test scores as well as measures of measurement error throughout the test score scale. Classical
test theory defines reliability as the squared correlation between observed test scores and their
unbiased values (“true scores”). Reliability indices typically range from zero to one, with values
of .80 or higher signifying test scores that are likely to be consistent from one test administration
to the next.
Reliability indices are based on “classical” theories of testing, which are somewhat reconceptualized in modern measurement theory, such as IRT, that characterizes measurement
precision in terms of test information and conditional standard error. In this chapter, we describe
measurement error within an IRT context and present estimates of the precision of MAPT-CCR
scores in terms of (a) test information, (b) conditional standard error, (c) decision consistency,
and (d) decision accuracy.
1. Test Information
In IRT, the classical concept of reliability is extended and replaced by the concept of test
information. As the AERA et al. (2014) Standards describe, “IRT addresses the basic issue of
reliability/precision using information functions, which indicate the precision with which
observed task/item performances can be used to estimate the value of the latent trait for each test
taker” (p. 34). Test information takes into account the lack of uniformity in reliability across the
proficiency scale. Using the 3PL IRT scale on which MAPT-CCR scores are calculated, item
information can be computed as
-. (/) =

2.894.5 (1 − 8. )
[8. + ;#.<=>(?@A> ) ][1 + ; @#.<=>(?@A>) ]5
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[VII.1]

and test information is calculated as
D

-(/) = C -. (/)

[VII.2]

.E#

Where -(/) is the information function, / is examinee proficiency; ai, bi, and ci are the IRT
discrimination, difficulty, and pseudo-guessing parameters, respectively, for item i; n is the test
length, 1.7 is a scaling constant, and e is the base of the natural logarithm (Hambleton,
Swaminathan, & Rogers, 1991) and n is the number of items. Given a fixed length test and a
fixed ai and ci, information is maximized when item difficulty (bi) equals proficiency (/). It is
this very property that makes adaptive testing so attractive: by targeting items to learners’
proficiencies, measurement information is maximized.
As described earlier, the concept of a test form does not really apply to MST, but we can
think of the paths learners travel when taking the MAPT-CCR as forms in some sense. The most
important paths, and the most popular, are the straight paths where a learner starts at one level
and remains at that level throughout the exam. These paths are described as important because
they reflect the content specifications designed for learners at that level and are influential in
assembling the panels. Thus, it makes sense to evaluate the test information functions for these
paths. Figures VII.1 through VII.6 show the observed test information functions (-(/)), for the
straight paths taken by learners on the MAPT-CCR for Mathematics and the MAPT-CCR for
Reading based on the current 6-stage MST design, for fiscal year 2019. The functions illustrate
high levels of information throughout the majority of the theta scale, with less information at the
upper and lower ends, which is typical of educational assessments.
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Figure VII.1
Test Information Functions for “Straight” Paths: MAPT-CCR for Mathematics FY19 Panel A

Figure VII.2
Test Information Functions for “Straight” Paths: MAPT-CCR for Mathematics FY19 Panel B
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Figure VII.3
Test Information Functions for “Straight” Paths: MAPT-CCR for Mathematics FY19 Panel C

Figure VII.4
Test Information Functions for “Straight” Paths: MAPT-CCR for Reading FY19 Panel A
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Figure VII.5
Test Information Functions for “Straight” Paths: MAPT-CCR for Reading FY19 Panel B

Figure VII.6
Test Information Functions for “Straight” Paths: MAPT-CCR for Reading FY19 Panel C
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Hambleton and Lam (2009) pointed out that an estimate of reliability can be derived
from test information due to the relationship between test information and measurement error.
Essentially, the standard error conditional at a specific point along the IRT scale (/) is the
reciprocal of test information. Specifically,
FG(/) =

1
H-(/)

[VII.3]

Given that the standard error of measurement is,
FGI = H1 − JKK

[VII.4]

where JLL is an internal consistency reliability coefficient, one can solve for JLL given test
information (-(/)) by,
JKK = 1 −

FGI5
M5

[VII.5]

where s is the standard deviation of q. Using this process, test information of 25 results in a
reliability estimate of .91 for the MAPT-CCR for Mathematics, and .90 for the MAPT-CCR for
Reading11. [Note that the sample sizes used for this analysis are the full population of
Mathematics and Reading tests completed in FY18: 6,449 examinees for Mathematics and 7,739
for Reading.]
As can be seen in Figures VII.1 through VII.6, all of the test information functions (TIFs)
are higher than 25, except for the TIFs for High Adult Secondary for the MAPT-CCR for
Reading, which are close to 25. The lowest TIF is for HAS in Reading for Panel A, which has a
reliability estimate of .875. Thus, the measurement precision of all MAPT-CCR panels is high.
2. Conditional Standard Error of Estimation
Conditional standard error refers to estimates of measurement error at specific points
along the score scale. Test information and conditional standard errors of estimation FG(/) are
inversely related as
-(/) =

1
FG(/)5

[VII.6]

where FG(/) is standard error of estimation for a given examinee proficiency estimate /. Figures
VII.7-VII.10 provide scatterplots for the MAPT-CCR for Mathematics and the MAPT-CCR for
Reading for FY17 and FY18, that illustrate the standard errors of estimation for the MAPT-CCR.
The standard errors are generally 0.2 to 0.3 along most of the proficiency range, with some
slightly higher standard errors observed along the tails of the proficiency distribution for
examinees with very low or very high theta estimates. These standard errors are relatively small,
and so also illustrate the high precision of MAPT-CCR scores.
Figure VII.7
11 Note that the standard deviation on the IRT scale is 0.63 for the MAPT-CCR for Reading and 0.65 for the
MAPT-CCR for Mathematics.
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Standard Error of Estimation vs. Proficiency, MAPT-CCR for Mathematics, FY17

Figure VII.8
Standard Error of Estimation vs. Proficiency, MAPT-CCR for Mathematics, FY18

Figure VII.9
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Standard Error of Estimation vs. Proficiency, MAPT-CCR for Reading, FY17

Figure VII.10
Standard Error of Estimation vs. Proficiency, MAPT-CCR for Reading, FY18
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3. Decision Consistency and Decision Accuracy
As mentioned earlier (e.g., Chapter III, Description of the MAPT-CCR), in addition to
providing a score on the 200-700 score scale, the MAPT-CCR classifies learners into one of five
Educational Functioning Levels. Under the NRS, learners’ educational gains are measured by
comparing their pretest EFL with their posttest EFL. For this reason, decision consistency and
decision accuracy is of particular interest—perhaps even more so than conditional standard
errors of measurement, although the two are highly related. Hambleton and Novick (1973)
introduced the topic of decision consistency as the consistency of examinee classifications
resulting from either two administrations of the same examination, or from parallel forms of an
examination. This concept is akin to the index of reliability that reflects the consistency of
classifications across repeated testing.
The AERA et al. (2014) Standards define decision consistency and decision accuracy as
follows,
Decision consistency refers to the extent to which the observed classifications of
examinees would be the same across replications of the testing procedure.
Decision accuracy refers to the extent to which observed classifications of
examinees based on the results of a single replication would agree with their true
classification status. (p. 40)
The Standards also require that “When a test…is used to make classification decisions, estimates
should be provided of the percentage of test takers who would be classified in the same way on
two different replications of the procedure” (p. 46). Given that the MAPT-CCR classifies
learners into EFLs (see Chapter III, Description of the MAPT-CCR), this standard is relevant. In
this section, we provide estimates of decision consistency (DC) and decision accuracy (DA) for
the MAPT-CCR for Reading and MAPT-CCR for Mathematics for all EFLs. In the next section,
we first describe the methods used to estimate these indices, then, we report the results.
Estimating Decision Consistency and Decision Accuracy Using IRT
Rudner (2001, 2005) proposed a method for estimating DA using IRT and noted that for
any given true score q , the corresponding observed score qˆ is expected to be normally
distributed, with a mean q and a standard deviation of se(qˆ) . The probability of an examinee
with a given true score q of having an observed score in the interval [a, b] (an interval between
two cut-scores) on the theta scale is then given by

é b -q ù é a -q ù
p(a < qˆ < b | q ) = f ê
-f
ˆ ) ú ê se(qˆ ) ú
se
(
q
ë
û ë
û

(VII.7)

where f (Z ) is the cumulative normal distribution function (i.e., the area under the normal curve
within the interval [a,b], Rudner, 2005). He noted further that multiplying equation (VII.7) by
the expected proportion of examinees whose true score is q yields the expected proportion of
examinees whose true score is expected to be in interval [a, b] , and summing or integrating over
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all examinees in interval [c, d ] (an interval between two cut-scores) gives us the expected
proportion of all examinees that have a true score in [c, d ] and an observed score in [a, b] . If we

are willing to make the assumption that the examinees’ true scores (q ) are normally distributed,
the expected proportions of all examinees that have a true score in the interval [c, d ] and an
observed score in the interval [a, b] are given by
U

U

C NO4 < /Q < RS/)T(/) = C WX Y
?EV

?EV

R−/
4−/
/ − `?
\−XY
\] Φ _
a
M?
Z;O/Q [
Z;O/Q [

(VII. 8)

Where Z;(/Q) is the reciprocal of the square root of the Test Information Function at theta, which
is the sum of the Item Information Function, and f(θ) is the standard normal density function,
Φ(Z) (Rudner, 2005).
Rudner’s (2001, 2005) method involves several steps. First, a K-by-K classification table
is set up using the categories for the observed scores as the rows and the categories for the true
scores as the columns or vice versa. Next, the elements of the contingency table that are
conditional probabilities are calculated as,
?j

k
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where 0 < n < o, 0 < q < o. When i = j ,
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Finally, the overall DA index is calculated as the sum of the diagonal elements in the
contingency table.
Li (2006) extended Rudner’s (2001, 2005) approach to provide an estimate of decision
consistency (DC) in addition to DA. To estimate DC, she posited a parallel to equation (VII.7) to
estimate the probability of an examinee with a given true score q of having an observed score in
an interval [ c, d ] , on an independent, parallel administration of the test. That is,

é d -q ù
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ú
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(VII.11)

Since the responses to the two tests are independent, the probability of an examinee with a given
true score q of having an observed score in the interval [a, b] on the first administration of the
test and in the interval [ c, d ] on the second administration of the test is given by:
NO4 < /Q < RS/) ∗ NO8 < /Q < lS/) =
A@?

=@?

U@?

V@?
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(VII. 12)

By extending this logic to all candidates in the test, or to the entire theta scale range, as
formulated in equation VII.12, we arrive at the expected proportions of all examinees who have
observed scores in the interval [ a, b ] on one form and observed scores in the interval [ c, d ] on
the other form:
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where se(q ) is the reciprocal of the square root of the Test Information Function (TIF) at /,
which is the sum of the Item Information Function; and as in the Rudner method for the
classification accuracy, f(θ) is still the standard normal density function F( Z ) . When a = c , and
b = d , the above formula gives the DC index.
For both Mathematics and Reading all the unique items in the operational panels for
fiscal 2018 were used in estimating DA and DC (i.e., 350 operational items in Mathematics and
Reading, respectively). The results of these analyses are presented in Tables VII.1 through VII.4.
The DC results for the MAPT-CCR for Mathematics are reported in Table VII.1. The
main diagonal of the table illustrates the average probability of being classified into the same
EFL as their true classification on two independent tests. The off-diagonals indicate the
percentages of learners who are not expected to be classified into the same wrong EFL on two
independent tests. The overall DC estimate is .70. This finding indicates that about 70% of the
learners were consistently classified into the same EFL (i.e., 70% of learners would be classified
into the same EFL were they to take a parallel form). It is important to note that no learners were
inconsistently classified more than one EFL.
The DA results for Mathematics are reported in Table VII.2. The results indicate that
about 78% of the learners were accurately classified into their “true” EFL. The “false positive”
(learners misplaced in a higher EFL) and “false negative” (learners misplaced into a lower EFL)
were not predominately in one direction (about 11% each). In general, these findings are
encouraging, and indicate the EFL classifications based on the MAPT-CCR for Mathematics are
reliable.
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Table VII.1
Decision Consistency Estimates for MAPT-CCR for Mathematics
Test 2
Total
Beginning
Low
Middle
High
Adult
Test 1
Basic
Intermediate
Intermediate
Intermediate Secondary
Beginning Basic
0.03
0.01
0.00
0.00
0.00
0.04
Low Intermediate
0.01
0.12
0.05
0.00
0.00
0.18
Middle Intermediate
0.00
0.05
0.28
0.06
0.00
0.39
High Intermediate
0.00
0.00
0.06
0.21
0.03
0.30
Adult Secondary
0.00
0.00
0.00
0.03
0.07
0.10
Total
0.04
0.18
0.39
0.30
0.10
1.00
DC Estimate
0.70
Note: Cell entries are proportion of examinees in each row who are expected to be consistently classified
(diagonals) into the same EFL or classified (off-diagonals) into the different EFL.

Table VII.2
Decision Accuracy Estimates for MAPT-CCR for Mathematics
Observed Classification
Beginning
Low
Middle
High
True Classification
Basic
Intermediate Intermediate
Intermediate
Beginning Basic
0.03
0.01
0.00
0.00
Low Intermediate
0.01
0.13
0.03
0.00
Middle Intermediate
0.00
0.04
0.32
0.05
High Intermediate
0.00
0.00
0.04
0.23
Adult Secondary
0.00
0.00
0.00
0.01
Total
0.04
0.18
0.39
0.30
DA Estimate
0.78
False +
0.11
False 0.11
Note: Cell entries are proportions of examinees.

Adult
Secondary
0.00
0.00
0.00
0.03
0.07
0.10

Total

0.04
0.17
0.41
0.30
0.09
1.00

The DC results for Reading are reported in Table VII.3. Similar to Math, the overall DC
estimate is about .70. This finding indicates that about 70% of the learners are expected to be
classified into the same EFL as their true classification on two independent tests. Again, no
learners were inconsistently classified more than one EFL. The DA results for Reading are
presented in Table VII.4. Overall, the DA rate was .78, indicating about 78% of the learners were
accurately placed into their EFL. Like Mathematics, the false positive and false negative rates
were about 11%.
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Table VII.3
Decision Consistency Estimates for MAPT-CCR for Reading
Test 2
Total
Beginning
Low
Middle
High
Adult
Test 1
Basic
Intermediate
Intermediate
Intermediate Secondary
Beginning Basic
0.03
0.01
0.00
0.00
0.00
0.04
Low Intermediate
0.01
0.08
0.04
0.00
0.00
0.13
Middle Intermediate
0.00
0.04
0.25
0.06
0.00
0.35
High Intermediate
0.00
0.00
0.06
0.21
0.04
0.31
Adult Secondary
0.00
0.00
0.00
0.04
0.13
0.17
Total
0.04
0.13
0.35
0.31
0.17
1.000
DC Estimate
0.70
Note: Cell entries are proportion of examinees in each row who are expected to be consistently classified
(diagonals) into the same EFL or classified (off-diagonals) into the different EFL.

Table VII.4
Decision Accuracy Estimates for MAPT-CCR for Reading
Observed Classification
Beginning
Low
Middle
High
Adult
True Classification
Basic Intermediate Intermediate Intermediate Secondary
Beginning Basic
0.01
0.00
0.00
0.00
0.00
Low Intermediate
0.03
0.03
0.00
0.00
0.00
High Intermediate
0.00
0.10
0.20
0.01
0.00
Low Adult Secondary
0.00
0.00
0.15
0.24
0.01
High Adult Secondary
0.00
0.00
0.00
0.07
0.16
Total
0.04
0.13
0.35
0.31
0.17
DA Estimate
0.78
False +
0.11
False 0.11
Note: Cell entries are proportions of examinees.

Total
0.01
0.06
0.31
0.40
0.23
1.00

In general, the DC and DA results for the MAPT-CCR for Mathematics and the MAPTCCR for Reading are encouraging. The estimates for both Reading and Mathematics are at or
above those observed in many K-12 statewide testing programs. For example, the DA for the
Smarter Balanced Grade 6 English Language Arts Exam in 2014-2015 was reported as .79, and
for the 2014-2015 Grade 6 Math Exam, it was .82 (Smarter Balanced Assessment Consortium,
2016). It should be noted that these Smarter Balanced exams involved only four proficiency
levels, as opposed to the five EFLs measured by the MAPT-CCR, and so classification accuracy
is easier to achieve with fewer achievement levels.
4. Summary of Measurement Precision
In summary, we note that reliability of an MST such as the MAPT-CCR that is predicated
on an IRT framework necessitates conceptualizing reliability in terms of test information and
standard errors, as stipulated in the AERA et al. (2014) Standards. For these analyses, as with all
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MAPT-CCR analyses, the underlying data uses item responses from the full population of
Massachusetts adult education students and operational MAPT-CCR tests. Given that these data
are from operational tests and not test development exercises, the examinees were motivated. In
computing test information, the full calibration data set was used to obtain the item parameter
estimates for the items that were then selected for inclusion on the tests designed for each EFL,
and the standard deviation of / used to solve for reliability per equation VII.5 was computed
using all of the operational tests completed in each content area in fiscal year 2018 (6,449 for
Mathematics and 7,739 for Reading). As these were Massachusetts students’ operational tests in
fiscal year 2018, they again were motivated.
Turning to the conditional standard error of estimates, these too are taken directly from
the full operational data of tests completed in FY 2018. These sample sizes are 6,449 in
Mathematics and 7,739 in Reading.
Lastly, the process by which decision consistency and decision accuracy were estimated
using simulation techniques with the operational items and sample sizes identical to the observed
population (i.e., 6,449 in Mathematics and 7,739 in Reading). In summary, the comprehensive
results reported in this chapter indicate the MAPT-CCR scores, and their associated EFL
classifications, are reliable.
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Chapter VIII. Validity
According to the Standards for Educational and Psychological Testing (AERA, APA, &
NCME, 2014), “validity refers to the degree to which evidence and theory support the
interpretations of test scores for proposed uses of tests” (p. 11). In other words, validity is the
extent to which the inferences (interpretations) derived from test scores are justifiable from both
scientific and equity perspectives. For decisions based on test scores to be valid, the use of a test
for a particular purpose must be supported by theory and empirical evidence, and biases in the
measurement process must be ruled out.
Much of the information contained in earlier chapters of this manual pertains to the
validity of inferences derived from MAPT-CCR scores. Validity starts with careful and
comprehensive definition of the domain to be tested (Chapter III, Description of the MAPTCCR), continues with sound test construction procedures that include several quality control
checks and concerns for fairness (Chapter IV, MAPT-CCR Test Construction and Maintenance
Procedures), and includes adherence to technical quality in item calibration and scaling (Chapter
V, Developing the MAPT-CCR Score Scale), and standard setting (Chapter VI, Establishing the
Cut-Scores for the NRS Educational Functioning Levels on the MAPT-CCR). With respect to
standard setting, explicit information supporting the validity of the MAPT-CCR cut-scores for
the NRS EFLs was presented in Chapter VI. In this chapter, we present additional information to
support the use of the MAPT-CCR for the purposes for which these exams were intended.
Before presenting specific validity evidence, we first provide some background on validity
theory and test validation.
1. Understanding Validity and Validation
From the outset, it is important to bear in mind that validity is not an intrinsic property of
a test. As many psychometricians have pointed out (e.g., Cronbach, 1971; Kane, 2013; Messick,
1989; Shepard, 1993; Sireci, 2013; 2016), in judging the worth of a test, it is the inferences
derived from the test scores that must be validated, not the test itself. Therefore, the specific
purpose(s) for which test scores are being used must be considered when evaluating validity.
Thus, as is best practice for all testing programs, appraising the validity of MAPT-CCR
scores must be evaluated with respect to its intended purposes, which were described in Chapter
III (Description of the MAPT-CCR). Specifically, interpretations based on MAPT-CCR scores
should be valid for (a) evaluating adult learners’ proficiencies with respect to the knowledge and
skills specified in the relevant CCRSAE, (b) evaluating adult learners’ educational gains over
time, and (c) monitoring instructional quality for state and federal accountability. Factors that
might threaten the validity of the use of MAPT-CCR scores for these purposes include poor
congruence between MAPT-CCR items and the standards and objectives they are designed to
measure, measurement of knowledge or skills that are extraneous to the subject matter tested,
and imprecision in the scale scores and classifications (i.e., EFLs) assigned to learners.
Information regarding the precision of MAPT-CCR scale scores and EFL classifications was
provided in Chapter VI (Establishing the Cut-Scores for the NRS Educational Functioning
Levels on the MAPT-CCR). In this chapter, we present further information in support of the
utility and appropriateness of MAPT-CCR scores for their intended purposes. Before presenting
these descriptions and summaries, some basic terms in test validity and validation are described.
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Test Validation
To make the task of validating inferences derived from test scores both scientifically
sound and manageable, Kane (1992, 2006, 2013) proposed an “argument-based approach to
validity.” In this approach, the validator builds an argument based on empirical evidence to
support the use of a test for a particular purpose. Although this validation framework
acknowledges that validity can never be established absolutely, it requires evidence that (a) the
test measures what it claims to measure, (b) the test scores display adequate precision, and (c)
test scores display relationships with other variables in a manner congruent with their predicted
properties. Kane’s practical perspective is congruent with the Standards for Educational and
Psychological Testing (AERA et al., 2014), which provide detailed guidance regarding the types
of evidence that should be brought forward to support the use of a test for a particular purpose.
For example, the Standards state, “A sound validity argument integrates various strands of
evidence into a coherent account of the degree to which existing evidence and theory support the
intended interpretation of test scores for specific uses” (AERA et al., 2014, p. 21). The
information in this chapter, taken together with the information presented in previous chapters,
represents the current validity argument for the MAPT-CCR.
Gathering Validity Evidence
To build a validity argument for a test, there are several types of evidence that can be
introduced. The AERA et al. (2014) Standards describe five “sources of evidence that might be
used in evaluating the validity of a proposed interpretation of test scores for a particular use” (p.
13). These five sources are validity evidence based on (a) test content, (b) response processes,
(c) internal structure, (d) relations to other variables, and (e) testing consequences. This chapter
is organized around these five sources of validity evidence.
Validity evidence based on test content involves gathering data from subject matter
experts regarding the degree to which the behaviors sampled on the test represent the behaviors
the test is designed to measure. Such evidence refers to traditional forms of content validity
evidence such as subject matter expert review and rating of test items and test specifications
(Sireci, 1998; Sireci & Faulkner-Bond, 2014). Evidence based on response processes refers to
“evidence concerning the fit between the construct and the detailed nature of performance or
response actually engaged in by test takers” (AERA et al., p. 15). Such evidence can include
analyzing data regarding the amount of time it takes examinees to respond to test questions,
interviewing test takers about their responses to test questions, systematic observations of test
response behavior, and evaluation of the criteria used by judges when scoring performance tasks.
Evidence based on internal structure refers to statistical analysis of item and sub-score data to
investigate the dimensions measured by an assessment. Such evidence includes factor analysis
(both exploratory and confirmatory) and analysis of the fit of IRT models to the observed item
response data (Hambleton, 1989). Information regarding measurement precision (see Chapter
VII, Measurement Precision) is also relevant here. Evidence based on relations to other
variables refers to traditional forms of criterion-related evidence for validity such as correlations
with external criteria relevant to the attributes measured (e.g., convergent validity using other test
scores, grades, etc.), as well as relations with variables thought to be unrelated with the construct
measured (e.g., discriminant validity looking at test anxiety, ethnicity, etc.). Finally, evidence
based on consequences of testing refers to evaluation of the intended and unintended
consequences associated with a testing program.
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For MAPT-CCR scores, validity evidence based on test content is of paramount
importance because these tests are designed to measure instruction as defined by the NRS EFL
descriptions, the CCRSAE (Pimentel, 2013), which are the standards from which instructional
curricula are derived in adult education programs throughout Massachusetts, and the test
specifications. In fact, it was the lack of congruence between commercially available tests and
the Massachusetts adult education curricula that initially motivated development of the original
MAPT in 2003. For this reason, emphasis on quality test content and congruence among the
frameworks, test specifications, and tests have been a priority in conceptualizing and developing
these tests. Thus, the first source of evidence we present in the validity argument for the MAPTCRR is evidence based on test content.
2. Validity Evidence Based on Test Content
Validity evidence based on test content is sometimes referred to as alignment research
(Martone & Sireci, 2009; Sireci & Faulkner-Bond, 2014), in that the evaluation can focus on
how well the test content aligns with the test specifications or curriculum frameworks from
which they were derived. In addition to the content reviews that took place for all items
(described in Chapter IV, MAPT-CCR Test Construction and Maintenance Procedures), and the
content validity studies conducted on the previous version of the MAPT (see Zenisky et al.,
2009), additional, independent content validity/alignment studies were conducted for the MAPTCCR. The purpose of the studies was to evaluate how well the MAPT-CCR items were aligned
to their intended CCRSAE benchmarks. In this section, we describe these studies.
Content Validity Studies: How Well Do the MAPT-CCR Items Measure the CCRSAE?
Ten Reading subject matter experts (SMEs), and eight Mathematics subject matter
experts were recruited and convened in June 2016 to evaluate how well the MAPT-CCR items
were measuring the CCRSAE benchmarks they were intended to measure. All SMEs were
nominated by the Adult and Community Learning Services Unit from the Massachusetts
Department of Education. The data from these studies were used to evaluate the items and to
develop the subsequent MAPT-CCR MST panels. The method and results of these studies are
summarized next. Further details for these studies can be found in Zenisky et al. (2017a, 2017b).
Participants
For the Reading content validity study, there were ten subject matter experts (SMEs). In
addition, two facilitators from UMass conducted the meeting. A list of the members of the
Reading Content Validity Committee is presented in Appendix C. The Reading SMEs came
from diverse backgrounds with a range of experiences. Nine of the SMEs were women, the other
was a man. Two SMEs were from western Massachusetts, while the other eight were from the
eastern part of the state. Their affiliations included SABES (3 SMEs), nonprofits (3 SMEs),
public-school based programs (2 SMEs), ACLS (1 SME), and independent consulting (1 SME).
All were familiar with the CCRSAE and were involved in reading instruction/curriculum
development in adult education programs in Massachusetts.
For the Mathematics content validity study, eight SMEs participated. Again, two
facilitators from UMass conducted the meeting. The members of the Mathematics Content
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Validity Committee are also presented in Appendix C. Similar to the Reading Committee, the
SMEs came from diverse backgrounds with a range of experiences. Six of the SMEs were
women and two were men. Three SMEs were from western Massachusetts, the other five were
from the eastern part of the state. Their affiliations included corrections (1 SME), community
college-based adult education programs (3 SMEs), public-school based programs (2 SME), and
nonprofits (2 SMEs).
Materials
In advance of the meeting, the SMEs were sent the meeting agenda, a description of the
purpose of the meeting, and the Reading or Mathematics section of the CCRSAE (Pimentel,
2013). The Reading study involved reviewing and rating 1,438 items. The Mathematics study
involved reviewing and rating 1,370 items. The SMEs were convened for one day of training
and rating, and also another day of rating items on their own.
Given the large number of items to rate, fifteen booklets of items were created in each
subject area. To create the booklets, the items were sorted by CCRSAE level (B, C, D, and E)
and by benchmark (standard). They were then divided into sets consisting of approximately 80
to 100 items per booklet. For each of these booklets of items, two orderings were produced: a
forward ordering and a backward ordering. This was done in case SMEs were unable to finish
ratings all items in a booklet, so the items at the end would not be missed by all SMEs.
We developed a booklet assignment plan that balanced the sequence of booklets in terms
of CCRSAE level and ordering. This plan was designed to ensure that all items would be rated
by at least three SMEs, given our experience with how long it took SMEs to rate items in
previous MAPT content validity studies (Zenisky et al., 2009). However, if the SMEs worked
faster than expected, the items would be rated by four or five SMEs. In this plan, each SME was
provided with 5 booklets of items, and each SME’s sequence of item booklets included items
from all of the CCRSAE levels.
The item booklets included a screen shot of each item (including any relevant item
components, such as passages, illustrations, graphics, or tables), labeled with the item number
that corresponded to the rating sheets that raters were using. The rating sheets were prepared in
advance to include the item number, benchmark (standard) number, and standard text for each
item to match the order of the items in each of the item set booklets. On the rating sheets, SMEs
were instructed to circle the extent to which the item measured its standard on a scale from 1
(“Not at All”) to 6 (“Very Well”). The SMEs were also told that they could provide comments
on the rating sheet or on the items themselves.
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Procedure
The meetings began with introductions and orientation to the purpose of the study. This
introduction included a description of the MAPT-CCR, its purpose, and its relation to the NRS
EFLs. The SMEs were provided with a brief description of the content dimensions of the test
specifications (Sireci et al., 2014 [Reading]; Zenisky et al., 2014 [Mathematics]) and a review of
the CCRSAE structure and standards. The relationship of these standards to the different NRS
EFLs was also discussed. Next, the SMEs were given instructions on how to review and rate the
test items. Specifically, they were asked to read each item and consider the knowledge and skills
being measured, and then indicate their level of agreement with the CCRSAE standard listed for
each item. An illustration of a portion of the rating sheet for Reading is presented in Table
VIII.1. Each SME was provided with a copy of the CCRSAE standards at all levels, rating
sheets, and their item sets in sequence. SMEs were also asked to sign a confidentiality
agreement, because they were working with live test items.
Table VIII.1
Illustration of 2016 Reading Content Validity Item Rating Sheet
ID

CCRSAE
standard

Standard Text

How well does the item
measure its standard?
Circle One:
1=Not At All; 6=Very
Well

2018

CCRSAE-4.B.1

334

CCRSAE-5.B.2

2702

CCRSAE-5.B.2

1486

CCRSAE-5.B.2

805

CCRSAE-5.B.2

2015

CCRSAE-4.B.1

Determine the meaning of general
academic and domain-specific words
and phrases in a text relevant to a topic
or subject area. (RI.3.4)
Use text features and search tools
(e.g., key words, sidebars, hyperlinks)
to locate information relevant to a given
topic efficiently. (RI.3.5)
Use text features and search tools
(e.g., key words, sidebars, hyperlinks)
to locate information relevant to a given
topic efficiently. (RI.3.5)
Use text features and search tools
(e.g., key words, sidebars, hyperlinks)
to locate information relevant to a given
topic efficiently. (RI.3.5)
Use text features and search tools
(e.g., key words, sidebars, hyperlinks)
to locate information relevant to a given
topic efficiently. (RI.3.5)
Determine the meaning of general
academic and domain-specific words
and phrases in a text relevant to a topic
or subject area. (RI.3.4)
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1 2 3

4

5

6

1 2 3

4

5

6

1 2 3

4

5

6

1 2 3

4

5

6

1 2 3

4

5

6

1 2 3

4

5

6

Comment(s)

After describing the rating task, the SMEs were asked to rate 10 items for practice that
were selected from a range of CCRSAE levels and content topics. These ratings were discussed
as a group to make sure that the SMEs understood their task and were using appropriate criteria
in making their ratings. After discussing these practice ratings, the SMEs worked on their
individual booklets of items. As questions arose, facilitators discussed the comments and
questions with the group.
Data Analysis
Popham (1992) noted there are no absolute criteria for determining when a test item is
adequately “matched” to its intended specifications based on SME rating data. Sireci et al.
(2018) recommended that reasonable criteria be established for evaluating content validity
results at the item and test level. Given that the purpose of this study was to evaluate how well
the MAPT-CCR items were measuring their intended CCRSAE standards, we used a criterion of
a median rating of four or higher as signifying an item as congruent with the standard it was
designed to measure. Thus, items with median ratings below four on the six-point scale were
flagged for review, and potential exclusion from the operational tests. We also computed several
statistics to summarize the data in each subject area.
In addition to providing summative data regarding content representation, the SMEs’
ratings and their comments were also used to reevaluate items with respect to their
specifications. In some cases, there was consensus among the SMEs that the item was
measuring a specific area different from the one it was intended to measure. In such cases, the
test development team discussed the specifications for the item, and if the team agreed with the
consensus ratings of the SMEs, the item was reclassified to the better-fitting standard (see
Zenisky et al., 2017a, 2017b).
Results
We first present the results regarding the number of SMEs who rated each item. As a
reminder, the plan for assigning booklets to SMEs was designed so that at least three SMEs
would rate all items. These data are summarized in Table VIII.2. For Reading, the goal was
met, and 90% of the items were rated by four or five SMEs. For Mathematics, over 99% of the
items were rated by three or more SMEs, with 72% being rated by four SMEs. The fewer
number of SMEs for Mathematics versus Reading (8 vs. 11) probably accounts for this
difference.
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Table VIII.2
Numbers of SMEs Rating Items: Content Validity Study
Number of
SMEs

Reading
Number of
Percent of
Items
Items

Math
Number of
Percent of
Items
Items

2
3
4
5

0
0
3
0.2%
139
9.7%
379
27%
1007
70.0%
997
72%
292
20.3%
Total
1,438
100%
1,379
100%
The results for the Reading content validity study are summarized in Table VIII.3.
Almost three-quarters of the items had median ratings of four or above. Of the remaining 27%,
16% had median ratings below two. Items with median ratings below four were flagged for
review, and were omitted from consideration for developing the MAPT-CCR for Reading.
Table VIII.3
Frequency of Median Item Ratings: Reading Content Validity Study
Median Rating
Category
1-1.9
2-2.9
3-3.9
4-4.9
5-5.9
6
Total Medians ³ 4

Number of
Items
230
55
104
81
217
751
1,049

Percent of
Items
16%
4%
7%
6%
15%
52%
73%

The results for Mathematics are summarized in Table VIII.4. Similar to Reading, about
70% of the items had median content validity ratings of four or above; and about 17% had
median ratings below two. As with Reading, items with median ratings below four were flagged
for review, and excluded from test development (see Zenisky et al., 2017a, 2017b). In general,
the results of these studies suggested that about 70% of the items were congruent with the
CCRSAE standards they were designed to measure (1,049 Reading items and 962 Mathematics
items).
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Table VIII.4
Frequency of Median Item Ratings: Mathematics Content Validity Study
Median Rating
Category
1-1.9
2-2.9
3-3.9
4-4.9
5-5.9
6
Total Medians ³ 4

Number of
Items
233
76
108
71
142
749
962

Percent of
Items
17%
6%
8%
5%
10%
54%
70%

Additional Alignment Analyses
In addition to having SMEs rate how well the MAPT-CCR items measured the CCRSAE
standards, we also wanted to assess how well the MAPT-CCR for Reading and the MAPT-CCR
for Mathematics tests as a whole represented the CCRSAE benchmarks. To evaluate this content
domain representation, we applied Webb’s range of knowledge consistency criterion (Webb,
1997, 2007, 2016). Webb introduced this alignment index to evaluate whether a test sufficiently
spanned the content standards within a given broad domain. We computed an index of the range
of knowledge consistency by counting the number of standards within the major dimension of
the MAPT-CCR test specifications for Reading and Mathematics (see Chapter III, Description of
the MAPT-CCR), and comparing them to the numbers of items on the MAPT-CCR tests that
were operational in fiscal year 2018. Webb’s range of knowledge consistency criterion requires
that at least 50% of the content standards in a given domain are measured by at least one test
item. There were two MST panels operational in each subject area, and so we evaluated this
range of knowledge consistency criterion with respect to each panel.
Range of Knowledge Consistency for MAPT-CCR for Reading and MAPT-CCR for
Mathematics
The MAPT-CCR for Reading test specifications include a “Group” dimension, a “Topic”
dimension, and a “Text Type” dimension. Only the first two dimensions are relevant to the
range of knowledge consistency evaluation. We first counted the number of standards at each
EFL level in the CCRSAE within each Group. We then counted the numbers of these standards
that were measured by one or more item on each panel. These results are summarized in Table
VIII.5. The numbers of CCRSAE standards measured by any one group within a MAPT-CCR
level (i.e., EFL) ranged from three to seven. For all groups within all levels, Webb’s range of
knowledge criterion was met.
In Table VIII.6, we present the range of knowledge consistency results for the MAPTCCR for Reading at the Topic level. There are 50 topics to be analyzed across two panels, and so
there are 100 evaluations at this level. Webb’s range of knowledge consistency criterion was
met in 94 of the evaluations. The topic “summarizing key ideas and details” had only one of
three standards (33%) measured on both panels at the Low Adult and High Adult Secondary
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levels, and also fell short of the 50% criterion on Panel B at the High Intermediate level. The
other instance of failure to meet the criterion was for the “Combining/comparing/contrasting
themes, ideas, points of view, claims” topic for the Beginning Basic EFL, for Panel A only.
These problems will be addressed in future panel development for the MAPT-CCR for Reading.
In general, the range of knowledge consistency analysis for the MAPT-CCR for Reading
indicated the exam is fairly consistent in measuring a range of the CCRSAE standards across the
EFLs.
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Table VIII.5
Summary of MAPT-CCR for Reading Range of Knowledge Consistency Analysis: GROUP Level

MAPT-CCR
Level
Beg. Basic

Low Int.
High Int.
Low Adult
Sec.
High Adult.
Sec.

Group

#
CCRSAE
Standards

Key Ideas and Details
Craft and Structure
Integrating Knowledge and Ideas
Key Ideas and Details
Craft and Structure
Integrating Knowledge and Ideas
Key Ideas and Details
Craft and Structure
Integrating Knowledge and Ideas
Key Ideas and Details
Craft and Structure
Integrating Knowledge and Ideas
Key Ideas and Details
Craft and Structure
Integrating Knowledge and Ideas

3
6
4
5
7
4
4
5
4
6
6
7
6
6
7
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CCRSAE Standards Measured by >1 Item
Panel A
Panel B
50%
50%
%
Criterion
%
Criterion
Met?
Met?
100%
Yes
100%
Yes
66%
Yes
83%
Yes
75%
Yes
75%
Yes
100%
Yes
100%
Yes
71%
Yes
86%
Yes
75%
Yes
75%
Yes
100%
Yes
50%
Yes
80%
Yes
80%
Yes
75%
Yes
75%
Yes
66%
Yes
66%
Yes
100%
Yes
100%
Yes
71%
Yes
86%
Yes
50%
Yes
66%
Yes
83%
Yes
83%
Yes
84%
Yes
71%
Yes

Table VIII.6
Summary of MAPT-CCR for Reading Range of Knowledge Consistency Analysis: TOPIC Level
MAPTCCR
Level

Beg. Basic

Low Int.

Reading Content Topic

1

CCRSAE Standards Measured by >1 Item
Panel A
Panel B
50% Criterion
50% Criterion
%
%
Met?
Met?
100%
Yes
100%
Yes

1
1
2
1

100%
100%
50%
100%

Yes
Yes
Yes
Yes

100%
100%
100%
100%

Yes
Yes
Yes
Yes

2
1
1

50%
100%
0%

Yes
Yes
No

50%
100%
100%

Yes
Yes
Yes

2
1
1
2
2
2
2

50%
100%
100%
100%
100%
50%
100%

Yes
Yes
Yes
Yes
Yes
Yes
Yes

50%
100%
100%
100%
100%
50%
100%

Yes
Yes
Yes
Yes
Yes
Yes
Yes

2
1
1

50%
100%
100%

Yes
Yes
Yes

100%
100%
100%

Yes
Yes
Yes

2
1

50%
100%

Yes
Yes

50%
100%

Yes
Yes

# CCRSAE
Standards

Summarizing key supporting details & ideas
Locating explicit information in text
Determining central ideas/themes
Author’s purpose and organization
Understanding figurative language, word relationships,
nuances in word meanings
Identifying & analyzing literary structures, techniques, styles
Identifying words, using general academic vocab.
Combining/comparing/contrasting themes, ideas, points of
view, claims
Using information & ideas from diverse media and formats
Evaluating content and claims
Summarizing key supporting details & ideas
Locating explicit information in text
Determining central ideas/themes
Author’s purpose and organization
Understanding figurative language, word relationships,
nuances in word meanings
Identifying & analyzing literary structures, techniques, styles
Identifying words, using general academic vocab.
Combining/comparing/contrasting themes, ideas, points of
view, claims
Using information & ideas from diverse media and formats
Evaluating content and claims
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Table VIII.6 (Continued)
MAPTCCR
Level

High Int.

Low Adult
Sec.

High
Adult. Sec.

2
1
1
2
1

Standards Measured by >1 Item
Panel A
Panel B
50%
50% Criterion
%
Criterion
%
Met?
Met?
100%
Yes
0%
No
100%
Yes
100%
Yes
100%
Yes
100%
Yes
100%
Yes
100%
Yes
100%
Yes
100%
Yes

2
-1
2
1
3
1
2
3
1

50%
-100%
50%
100%
33%
100%
100%
100%
100%

Yes
-Yes
Yes
Yes
No
Yes
Yes
Yes
Yes

50%
-100%
50%
100%
33%
100%
100%
100%
100%

Yes
-Yes
Yes
Yes
No
Yes
Yes
Yes
Yes

2
-3
3
1
3
1
2
3
1
2
-3

100%
-66%
66%
100%
33%
100%
50%
66%
100%
100%
-66%

Yes
-Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
-Yes

50%
-66%
100%
100%
33%
100%
100%
66%
100%
100%
-66%

Yes
-Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
-Yes

3
1

100%
100%

Yes
Yes

66%
100%

Yes
Yes

#
CCRSAE
Standards

Reading Content Topic
Summarizing key supporting details & ideas
Locating explicit information in text
Determining central ideas/themes
Author’s purpose and organization
Understanding figurative language, word relationships, nuances in
word meanings
Identifying & analyzing literary structures, techniques, styles
Identifying words, using general academic vocab.
Combining/comparing/contrasting themes, ideas, points of view…
Using information & ideas from diverse media and formats
Evaluating content and claims
Summarizing key supporting details & ideas
Locating explicit information in text
Determining central ideas/themes
Author’s purpose and organization
Understanding figurative language, word relationships, nuances in
word meanings
Identifying & analyzing literary structures, techniques, styles
Identifying words, using general academic vocab.
Combining/comparing/contrasting themes, ideas, points of view…
Using information & ideas from diverse media and formats
Evaluating content and claims
Summarizing key supporting details & ideas
Locating explicit information in text
Determining central ideas/themes
Author’s purpose and organization
Understanding fig, lang., word relationships, nuances…
Identifying & analyzing literary structures, techniques, styles
Identifying words, using general academic vocab.
Combining/comparing/contrasting themes, ideas, points of view,
claims
Using information & ideas from diverse media and formats
Evaluating content and claims
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The range of knowledge consistency results for the MAPT-CCR for Mathematics are
summarized in Table VIII.7. The relevant dimension in the MAPT-CCR for Mathematics test
specifications is Domain Group. There are 27 domain groups to be assessed across both panels
and so the analysis involved 54 evaluations of the range of knowledge consistency criterion. The
criterion was reached in all but one comparison—the Number System Domain Group for the
Low Intermediate EFL, for Panel B only. Thus, these results strongly support the range of
knowledge consistency of the MAPT-CCR for Mathematics, suggesting it is consistent in
measuring the range of the CCRSAE standards across the EFLs.
Additional Alignment Studies Conducted in 2017
In June 2017, we convened two more groups of SMEs to evaluate the final sets of items
to comprise the MAPT-CCR. A reading group was convened to evaluate the “Text Type”
dimension of the MAPT-CCR for Reading test specifications; and a mathematics group was
convened to evaluate the “Cognitive Component” dimension of the MAPT-CCR for
Mathematics test specifications12. Neither of these dimensions were directly evaluated in the
2016 content validity studies or the subsequent range of knowledge consistency evaluation. In
this section, we describe these studies and present the results.
Eight SMEs were recruited for each subject area. All SMEs were recommended by the
Adult and Community Learning Services Unit of the Massachusetts Department of Education,
and had extensive experience teaching math or reading to adult learners in Massachusetts. Of the
eight Reading SMEs, two were men and six were women. Six of the SMEs were from the
Eastern part of Massachusetts; the other two were from Western Massachusetts. For
Mathematics, seven of the SMEs were women, and one was male. Similar to the Reading group,
six were from Eastern Massachusetts and two were from Western Massachusetts. All SMEs
were familiar with the CCRSAE and used them in their teaching.
For the Reading Committee, their task was simply to review each MAPT-CCR for
Reading test item and classify it into one of the two text types—Literary or Informational. For
the Mathematics Committee, their task was to review each test item and classify each item into
one of the three cognitive component levels. The Cognitive Component of the MAPT-CCR for
Mathematics test specifications maps directly on to Webb’s Depth of Knowledge alignment
criterion, and so similar to our approach to range of knowledge consistency, we used Webb’s
criteria for evaluating depth of knowledge. Like the 2016 content validity study, all SMEs in
both subject areas were oriented to the purpose of the study, familiarized with the test
specifications, and trained to rate the items.

12 It should be noted that the cognitive processes measured on the MAPT-CCR for Reading are captured in the
topics dimension of the Reading test specifications (e.g., locating, determining, using, etc.). Therefore, the degree to
which the MAPT-CCR for Reading items was measuring these cognitive levels was addressed directly in the 2016
content validity study and subsequent range of knowledge consistency evaluation.
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Table VIII.7
Summary of MAPT-CCR for Mathematics Range of Knowledge Consistency Analysis
MAPTCCR
Level

Beg. Basic

Low Int.

Middle
Int.

Domain Group

3
6

CCRSAE Standards Measured by >1 Item
Panel A
Panel B
50% Criterion
50% Criterion
%
%
Met?
Met?
66%
Yes
66%
Yes
83%
Yes
83%
Yes

1

100%

Yes

100%

Yes

2
6

100%
66%

Yes
Yes

50%
83%

Yes
Yes

4
7

75%
57%

Yes
Yes

50%
71%

Yes
Yes

6

66%

Yes

83%

Yes

1
4
2

50%
75%
100%

Yes
Yes
Yes

0%
50%
100%

No
Yes
Yes

5

60%

Yes

80%

Yes

1

100%

Yes

100%

Yes

5
4
5

80%
75%
80%

Yes
Yes
Yes

80%
100%
80%

Yes
Yes
Yes

2

50%

Yes

50%

Yes

# CCRSAE
Standards

Numbers and Operations: Base Ten (NBT)
Operations and Algebraic Thinking (OA) and Expressions
and Equations (EE)
Numbers and Operations: Fractions (NF) and Ratios and
Proportional Relationships (RP)
Geometry (G)
Measurement and Data (MD) and Statistics and Probability
(SP)
Numbers and Operations: Base Ten (NBT)
Operations and Algebraic Thinking (OA) and Expressions
and Equations (EE)
Numbers and Operations: Fractions (NF) and Ratios and
Proportional Relationships (RP)
The Number System (NS)
Geometry (G)
Measurement and Data (MD) and Statistics and Probability
(SP)
Operations and Algebraic Thinking (OA) and Expressions
and Equations (EE)
Numbers and Operations: Fractions (NF) and Ratios and
Proportional Relationships (RP)
The Number System (NS)
Geometry (G)
Measurement and Data (MD) and Statistics and Probability
(SP)
Functions (F)
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Table VIII.7 (Continued)
Summary of MAPT-CCR for Mathematics Range of Knowledge Consistency Analysis
MAPTCCR
Level

High Int.

Adult Sec.

Domain Group

# CCRSAE
Standards

Operations and Algebraic Thinking (OA) and Expressions
and Equations (EE)
The Number System (NS)
Geometry (G)
Measurement and Data (MD) and Statistics and Probability
(SP)
Functions (F)
Operations and Algebraic Thinking (OA) and Expressions
and Equations (EE)
The Number System (NS)
Geometry (G)
Measurement and Data (MD) and Statistics and Probability
(SP)
Functions (F)
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CCRSAE Standards Measured by >1 Item
Panel A
Panel B
50% Criterion
50% Criterion
%
%
Met?
Met?

5

60%

Yes

80%

Yes

5
4

60%
75%

Yes
Yes

50%
50%

Yes
Yes

5

80%

Yes

60%

Yes

2

100%

Yes

50%

Yes

9

56%

Yes

78%

Yes

2
4

50%
75%

Yes
Yes

50%
75%

Yes
Yes

3

100%

Yes

66%

Yes

5

60%

Yes

60%

Yes

The results for alignment to the Reading Text Type dimension of the MAPT-CCR test
specifications are summarized in Table VIII.8. The percentages of SMEs who classified the item
as aligned to the Text Type it was designated to measure according to the test specifications is
reported. For the Literary Text Type, about 66% of the items were unanimously aligned, and
another 26% were considered aligned by at least two-thirds of the SMEs. Thus, 92% of the
Literary items were considered aligned to the Text Type dimension. For the Informational items,
about 57% were unanimously aligned, and another 33% of the items were considered aligned by
at least two-thirds of the SMEs. Thus, about 91% of the Informational items were considered
aligned to the Text Type dimension. Very few items were not considered aligned to their
intended Text Type by at least half of the SMEs.
Table VIII.8
Summary of Text Type Alignment for MAPT-CCR for Reading
Percentage of SMEs*
< 50%
> 50%
> 67%
100%

Text Type
Literary (131 Items)
1.5
98.5
91.6
65.6

Informational (206 Items)
5.3
94.7
90.8
57.3

*Indicates % of SMEs rating item in same Text Type as intended by the item writer and recorded in the
MAPT-CCR test item bank. Cell entries are percentage of items.

The domain of knowledge results for Mathematics are summarized in Table VIII.9,
which represents a cross-tabulation of how the items were classified into a DOK level by (a) the
test specifications, and (b) the modal DOK rating for the item across the SMEs. The diagonals of
Table VIII.9 indicate the percentages of items that were classified into the same DOK level by
the SMEs and the test specifications. The off diagonals indicate the inconsistencies. The last
column presents an evaluation of Webb’s (2002) criterion that at least 50% of the items should
be matched to the intended DOK or higher.
Although there were notable inconsistencies, including items measuring lower skills
classified as measuring higher skills (and vice versa), Webb’s DOK criterion was met for all
three Cognitive Components. About half of the items (48%) were classified into the intended
DOK, and when considering the intended DOK or higher, Webb’s (2002) criterion was met for
each DOK area. About 37% of the items were judged to measure Recall, with the other 63% of
the items being judged to measure higher cognitive skills (40% Skill/Concept, and 23% Strategic
Thinking). Thus, the DOK alignment results revealed close alignment with the MAPT-CCR
Mathematics test specifications.
Summary of Validity Evidence Based on Test Content
In addition to the careful test construction processes used to develop the MAPT-CCR,
several studies involving independent, external content experts were conducted to evaluate
various aspects of content quality and alignment. The data gathered from these studies was
comprehensive and influenced the construction of the final panels that comprise the MAPTCCR. In excess of 3,000 items were reviewed, and many were reviewed twice for different
aspects of content quality. Although the results uncovered some problem items and areas in need
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of better representation, in general, they strongly indicated the MAPT-CCR is well aligned with
the CCRSAE and represents the intended knowledge and skill areas.
Table VIII.9
Cross-Tabulation and Summary of Mathematics DOK Alignment
SMEs’ DOK
Test
% Items at
Specification
DOK or
Strategic
Recall
Skill/Concept
DOK
Higher
Thinking
Recall
48
62
6
100
(116 Items, 36%)
Skill/Concept
33
58
19
70
(110 Items, 34%)
Strategic Thinking
40
8
49
51
(97 Items, 30%)
Total (%) 121 (37%)
128 (40%)
74 (23%)
Note: DOK cell entries are frequencies of items based on modal ratings.

Criterion
Met?
Yes
Yes
Yes

3. Validity Evidence Based on Internal Structure
Analysis of the internal structure of a test can provide validity information regarding the
degree to which the dimensionality of the test data conforms to the expected dimensionality
(AERA et al., 2014). The MAPT-CCR exams are designed to be unidimensional, that is, they
are designed to measure a general continuum of reading or mathematics proficiency.
Validity evidence based on internal structure refers to statistical analysis of item and
subscore data to investigate the primary and secondary (if any) dimensions measured by an
assessment. The AERA et al. (2014) Standards point out, “Analyses of the internal structure of a
test can indicate the degree to which the relationships among test items and test components
conform to the construct on which the proposed test score interpretations are based” (p. 16).
Procedures for gathering such evidence include factor analysis, multidimensional scaling, and
IRT residual analysis. Internal structure evidence also evaluates the strength or salience of the
major dimensions underlying an assessment, and so would also include indices of measurement
precision such as reliability estimates, decision accuracy and consistency estimates,
generalizability coefficients, conditional and unconditional standard errors of measurement, and
test information functions.
In Chapter VII (Measurement Precision), we provided extensive evidence of the
measurement precision of MAPT-CCR test scores, which can also be taken as evidence of
validity evidence based on internal structure. That is, the degree to which the interrelationships
among MAPT-CCR items conform to a single dimension that produces reliable scores provides
direct evidence of how well the intended, unidimensional structure of the MAPT-CCR exams is
consistent with learners’ responses to MAPT-CCR items. In this section, we go beyond
measurement precision/reliability analyses to directly assess the viability of the unidimensional
IRT model fit to MAPT-CCR data.
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Given that the MAPT-CCR is a multistage-adaptive exam, the evaluation of IRT model
fit must be appropriate for data sets that involve incomplete data (i.e., data where all examinees
do not take all items, as they would on a “linear” test form). The best method for evaluating the
unidimensional IRT model fit to MAPT-CCR data in this context is IRT residual analysis
(Hambleton, 1989, Hambleton & Rovenelli, 1986). Therefore, we evaluated this unidimensional
IRT model fit to MAPT-CCR data by examining the residuals from the IRT model used to
calibrate the MAPT-CCR items.
Figures VIII.1 and VIII.2 provide two examples of residual analysis for individual items.
The first item (Figure VIII.1) illustrates an item that fit the IRT model used to calibrate the
MAPT-CCR Mathematics well, and was considered for inclusion on the MAPT-CCR for
Mathematics. Figure VIII.2 illustrates an item that did not fit this IRT model well and was
excluded from the MAPT-CCR for Mathematics. Each figure contains two plots. The plot on
the left displays the item characteristic curve (ICC; described in Chapter VI, Establishing the
Cut-Scores for the NRS Educational Functioning Levels on the MAPT-CCR), which is the “Sshaped” line that models the relationship between the mathematics dimension measured by the
MAPT-CCR for Mathematics and the probability of correctly answering the item. (This also
applies in the exact same way for the reading dimension measured by the MAPT-CCR for
Reading.) The small circles in this plot represent the proportion of correct answers at specific
intervals along the IRT proficiency scale. The vertical lines emanating from these small circles
are the 95% confidence intervals13 for these “conditional” proportions (i.e., conditioned on
theta). The plot on the right side of each figure illustrates the magnitude of the standardized
residuals (i.e., how far each small circle is from the ICC). For the item in Figure VIII.1, the ICC
runs through the confidence intervals for the small circles, which indicates the IRT model was
consistent with how learners performed on the item. In fact, most of these circles fall on or near
the ICC, and the standardized residuals are all close to zero. The ICC displayed in Figure VIII.2
does not align well with the small circles, and many of the residuals are large. The standardized
residuals over two standard deviations are represented by triangles in the plot on the right side of
Figure VIII.2.

13The confidence intervals were estimated using Wilson score intervals (Wilson, 1927) to account for their
asymmetric nature.
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Figure VIII.1
Illustration of MAPT-CCR Mathematics Item Residual Analysis for Well-Fitting Item

The vertical lines emanating from these small circles are the 95% confidence intervals14
for these “conditional” proportions (i.e., conditioned on theta). The plot on the right side of each
figure illustrates the magnitude of the standardized residuals (i.e., how far each small circle is
from the ICC). For the item in Figure VIII.1, the ICC runs through the confidence intervals for
the small circles, which indicates the IRT model was consistent with how learners performed on
the item. In fact, most of these circles fall on or near the ICC, and the standardized residuals are
all close to zero. The ICC displayed in Figure VIII.2 does not align well with the small circles,
and many of the residuals are large. The standardized residuals over two standard deviations are
represented by triangles in the plot on the right side of Figure VIII.2.
In addition to looking at the residuals for each item, which is helpful for selecting items
for the MAPT-CCR, we can also summarize the residuals across all items to assess validity
evidence based on internal structure. This overall assessment evaluates how well the IRT
dimensions used to model the MAPT-CCR for Reading and Mathematics adequately account for
learners’ responses to the items.

14The confidence intervals were estimated using Wilson score intervals (Wilson, 1927) to account for their
asymmetric nature.
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Figure VIII.2
Illustration of MAPT-CCR Mathematics Item Residual Analysis for Poorly-Fitting Item
(excluded from the MAPT-CCR for Mathematics)

In Figures VIII.3 and VIII.4 we illustrate this analysis for the MAPT-CCR for Reading
and Mathematics, respectively. The distributions displayed in these figures are density plots of
the standardized residuals for the Fiscal 2019 operational items in each subject area. IRT models
that fit the data well should exhibit standardized residuals that are roughly symmetric with a
mean close to zero, with few standardized residuals with an absolute value greater than three
(Sireci, Rogers, Swaminathan, Meara, & Robin, 2000). To evaluate how well the residuals
suggest adequate fit of the IRT models to the MAPT-CCR data, we simulated data that fit the
IRT models perfectly, using the item parameter estimates from the bank as the generating values,
and plotted the distribution of the residuals from the simulated data (dashed lines in Figures
VIII.3 and VIII.4) along with the residuals from the observed, operational data (solid lines in
Figures VIII.3 and VIII.4). As can be seen in both figures, the observed residuals are similarly
distributed to those based on the simulated data, which indicates a well-fitting model, and the
observed residuals are generally smaller. These results provide strong validity evidence based on
internal structure to support the claim that the unidimensional IRT models fit to the MAPT-CCR
for both Reading and Mathematics conforms to the expected dimensionality.
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Figure VIII.3
Results of Residual Analysis for MAPT-CCR Reading

Figure VIII.4
Results of Residual Analysis for MAPT-CCR Mathematics
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4. Validity Evidence Based on Relations to Other Variables
Validity evidence based on relations to other variables refers to traditional forms of
criterion-related validity evidence such as concurrent and predictive validity studies, as well as
score differences across different groups of examinees (e.g., students who have taken different
courses). These external variables can be used to evaluate hypothesized relationships between
test scores and other measures of student achievement, the degree to which different tests
actually measure different skills, and the utility of test scores for predicting specific criteria (e.g.,
college grades). As the AERA et al. (2014) Standards pointed out, “Evidence based on the
relationship with other variables provides evidence about the degree to which these relationships
are consistent with the construct underlying the proposed test score interpretation” (p. 16).
It is difficult to gather data on other variables related to the CCRSAE and the NRS EFLs,
external to MAPT-CCR test scores. However, many adult learners in Massachusetts who are at
the upper end of the EFL scale take the HiSET or GED high school equivalency exam. The
HiSET has been a high school equivalency test option for adult learners in Massachusetts for
several years. The GED was added as an option in 2018. Analyses describing the relationship
between MAPT-CCR scores and HiSET scores were presented in Chapter VI (Establishing the
Cut-Scores for the NRS Educational Functioning Levels on the MAPT-CCR) to provide external
validity evidence for the MAPT-CCR standard setting. These results indicated strong
correspondence between the reading and mathematics skills measured on the HiSET and the
MAPT-CCR. In this section, we describe additional analyses on these data to evaluate the
convergent and discriminant validity of MAPT-CCR scores.
The data for these analyses come from adult learners who took at least one MAPT-CCR
test and the HiSET Reading and/or Mathematics subtests in 2017. Data are presently unavailable
for learners who took the HiSET or GED in 2018. There were 299 learners who took both the
MAPT-CCR for Reading and the HiSET Reading test, and 353 learners who took both the
MAPT-CCR for Mathematics and HiSET Mathematics test. For learners who took the MAPTCCR more than once, only their most recent score was used.
MAPT-CCR/HiSET Correlations
The MAPT-CCR for Reading and HiSET Reading subject test are designed to assess the
reading ability of adult learners. Similarly, the MAPT-CCR for Mathematics and HiSET Math
subject test are designed to assess the math ability of adult learners. In both content areas, both
assessments are aligned, in part, with the CCRSAE, thus statistically significant correlations
between the scores on each assessment in each subject area (i.e., convergent validity) is a
reasonable expectation. To assess both convergent and discriminant validity, we computed
correlations among all four test scores using the 178 learners who took all four assessments. The
correlation between MAPT-CCR for Reading scores and HiSET reading scores was large,
positive, and statistically significant. (r=0.73, p<0.001). The strength and direction of this
relationship suggests that as adult learners’ scores on the MAPT-CCR for Reading increase, it is
likely that learners’ HiSET Reading subject test scores will also increase. A scatter plot of
MAPT-CCR Reading scores and HiSET Reading scores is presented in Figure VIII.5.
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Figure VIII.5
Scatterplot of MAPT-CCR Reading and HiSET Reading Scores (n=178)

Similarly, the correlation between MAPT-CCR and HiSET mathematics scores was
large, positive, and statistically significant (r=0.67, p<0.001). Therefore, as adult learners’
scores on the MAPT-CCR for Mathematics increase, it is likely that learners’ HiSET Math
subject test scores will also increase. This relationship is displayed in Figure VIII.6.
The correlations among all four test scores is presented in Table VIII.10. Both
convergent and discriminant validity are supported by the pattern of correlations. The samesubject correlations (i.e., MAPT-CCR Reading/HiSET Reading, and MAPT-CCR
Mathematics/HiSET-Mathematics, .73, and .67, respectively), are much larger than the differentsubject correlations. The MAPT-CCR Reading and Mathematics scores were correlated around
.50; the MAPT-CCR Reading and HiSET Mathematics scores were correlated around .47; the
MAPT-CCR Mathematics and HiSET Reading scores were correlated around .45; and the
HiSET Reading and Math scores were correlated around .47. Squaring these correlations
indicate that the convergent validity correlations (i.e., same-subject/different test correlations)
exhibit about 49% shared variance, which is more than double the variance shared across the
discriminant validity (different-subject) correlations (about 22% on average).
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Figure VIII.6
Scatterplot of MAPT-CCR Mathematics and HiSET Math Scores (n=178).

Table VIII.10
MAPT-CCR and HiSET Reading and Mathematics Score Correlations (n=178)

MAPTCCR
HiSET

MAPT-CCR
Reading
Math
-

HiSET
Reading
Math

Reading

Mean SD
567.3 76.58

Math

574.2 77.49

.495**

-

Reading

11.3

4.34

.729**

.449**

-

Math

10.5

4.36

.472**

.667**

.466**

-

**p<0.001
To summarize the validity evidence based on relations to other variables reported in this
chapter, and in Chapter VI (Establishing the Cut-Scores for the NRS Educational Functioning
Levels on the MAPT-CCR), the limited data available suggests that MAPT-CCR scores correlate
as intended with another assessment that measures similar constructs. In the future, we hope to
gather data on other measures of achievement, to continue to explore the convergent and
discriminant validity of MAPT-CCR scores.
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Analysis of MAPT-CCR Sensitivity to Educational Gains
As mentioned in Chapter III (Description of the MAPT-CCR), one of the explicit
purposes of the MAPT-CCR is to evaluate adult learners’ educational gains over time. Also
mentioned earlier was the fact that the NRS requires adult learners to be tested at least twice each
year so that their gains can be monitored and quantified. For the MAPT-CCR to be valid for
measuring educational gains, evidence is needed that when learners increase their reading and
mathematics proficiencies, these increases are reflected in their MAPT-CCR scores.
To our knowledge, there is very little study of the degree to which educational tests
reliably measure adult education learners’ progress with respect to the CCRSAE and NRS EFLs.
Therefore, we designed a study to evaluate how well the MAPT-CCR is sensitive to adult
learners’ educational gains. We describe and summarize this study in this section, because the
instruction that learners experience can be thought of as an “external” variable—one with which
MAPT-CCR scores should be correlated. That is, as learners learn, their performance on the test
should improve.
The investigation of the degree to which a test is sensitive to instruction is hard to study
in an experimental context. That is, we cannot randomly assign learners to “instruction” and “no
instruction groups.” To resolve this problem, we conducted a simulation study for a pre-test,
where we used the population of learners who took the MAPT-CCR for Reading or MAPT-CCR
for Mathematics in fiscal year 2018, and simulated different degrees of educational gain. We
then simulated a post-test for them, given the gain we simulated and the operational MAPT-CCR
MST panels and item parameters. That is, simulees had different amounts of gains added to their
true pretest scores, and then “took” the MAPT-CCR under the same MST starting and routing
rules taken by actual learners. The design and results of this study are described next.
Data
The data for the simulation study were based on all of the learners who took the MAPTCCR for Reading or MAPT-CCR for Mathematics in Fiscal 2018, who scored below 600.
Students who score 600 or above on a MAPT-CCR pretest are not required to posttest, since they
cannot improve on the EFL scale. In each subject area, 5,000 learners were randomly selected.
Their observed MAPT-CCR scores, on the 200-700 MAPT-CCR score scales, were taken as the
“true” values for the simulation.
Simulation Study Design
The study simulated six different educational gain conditions: No gain, and gain
increments in 20-point intervals, up to 100 points. That is, the six gain conditions were 0 points,
20 points, 40 points, 60 points, 80 points, and 100 points. These gains were added to the
simulees’ true scores. Based on their initial true scores, an observed “pretest” score was
obtained from the simulated pretest by starting them at the MAPT-CCR Stage 1 module that
corresponded to their true score. Next, the gain condition was added to their true score, and
based on that new proficiency estimate, their performance on a MAPT-CCR post-test was
simulated. For the posttest simulation, they began the MAPT-CCR at the Stage 1 module
dictated by their pretest score, as do all learners who have a prior MAPT-CCR test score.
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Gain Simulation Study Results
The mean and standard deviation results for the gain simulation condition for the MAPTCCR for Reading are presented in Table VIII.11. The observed means of the gain scores (i.e.,
posttest score – pretest score) are very similar to the simulated conditions, which indicates, on
average, the gains simulated on the MAPT-CCR for Reading were accurately reflected in the test
scores.
Table VIII.11
Mean and Standard Deviation (SD) of Observed MAPT-CCR Reading Gain Scores
Simulated
Gain
Mean
SD

0

20

40

60

80

100

0.57
55.03

20.68
52.53

39.51
52.69

59.99
55.6

81.2
54.58

100.65
53.86

In Table VIII.12 we present the means and standard deviations for the True and Observed
scores for the MAPT-CCR for Reading under all gain conditions. The observed scores exhibit
mean gains that are very close to the true values. However, in all cases, the observed standard
deviations are higher, which illustrates measurement error. These results suggest that, on
average, the MAPT-CCR for Reading is sensitive to different amounts of gains that may be
experienced by learners. They also suggest that, on average, when no gain is present, MAPTCCR for Reading scores will not erroneously exhibit gains.
Figure VIII.7 illustrates these results graphically. The lines in the figure illustrate the
mean observed gain scores, conditional on the true pretest scores. The grey zones surrounding
the lines illustrate the variability in the observed gains (i.e., 95% confidence intervals), which are
largest at the lower end of the pretest score scale. This is most likely due to measurement error
in the observed pretest scores for learners whose true scores were at the bottom of the scale.
From this figure, it is evident the simulated gains were picked up by the MAPT-CCR for
Reading across the entire score scale.
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Table VIII.12
Mean and Standard Deviation (SD) of True and Observed MAPT-CCR Reading Scores

Mean
SD

Mean
SD

Mean
SD

Gain = 0

Gain = 20

Pretest
Posttest
True
Obs
True
Obs
465.46
466.14
465.46
466.71
83.34
90.58
83.34
91.28
Gain = 40
Pretest
Posttest
True
Obs
True
Obs
465.46
466.73
505.46
506.24
83.34
90.87
83.34
91.62
Gain = 80
Pretest
Posttest
True
Obs
True
Obs
465.46
466.30
545.46
547.51
83.34
91.13
83.34
89.20

Pretest
Posttest
True
Obs
True
Obs
465.46
466.37
485.46
487.05
83.34
90.47
83.34
91.42
Gain = 60
Pretest
Posttest
True
Obs
True
Obs
465.46
466.33
525.46
526.31
83.34
90.36
83.34
92.05
Gain = 100
Pretest
Posttest
True
Obs
True
Obs
465.46
466.42
565.46
567.07
83.34
89.89
83.34
89.88

Figure VIII.7
MAPT-CCR for Reading Observed Gain Scores Conditional on Pretest True Score

The mean and standard deviation results for the gain simulation condition for the MAPTCCR for Mathematics are presented in Table VIII.13. The mean gain of observed scores under
the no gain condition was slightly larger than Reading, but still close to zero, and the other
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means were close to the simulated values, which indicates, on average, the gains simulated on
the MAPT-CCR for Mathematics were accurately reflected in the test scores.
Table VIII.13
Mean and Standard Deviation (SD) of Observed MAPT-CCR Mathematics Gain Scores
Simulated
Gain
Mean
SD

0

20

40

60

80

100

1.47
64.62

19.25
63.32

41.95
63.43

61.51
64.86

82.11
63.8

102.11
58.78

The means and standard deviations for the True and Observed scores for the MAPT-CCR
for Mathematics under all gain conditions are reported in Table VIII.14. Similar to Reading, the
observed scores exhibit mean gains that are very close to the true values. These results suggest
that, on average, the MAPT-CCR for Mathematics is sensitive to different amounts of gains that
may be experienced by learners. They also suggest that, on average, when no gain is present,
MAPT-CCR for Mathematics scores will not exhibit noticeable gains.
Table VIII.14
Mean and Standard Deviation (SD) of True and Observed MAPT-CCR Mathematics Scores

Mean
SD

Mean
SD

Mean
SD

Gain = 0
Administration 1
Administration 2
True
Obs
True
Obs
458.15
457.39
458.15
458.85
79.65
87.67
79.65
88.32
Gain = 40
Administration 1
Administration 2
True
Obs
True
Obs
458.15
458.00
498.15
499.95
79.65
87.77
79.65
89.09
Gain = 80
Administration 1
Administration 2
True
Obs
True
Obs
458.15
458.24
538.15
540.35
79.65
87.90
79.65
87.94

Gain = 20
Administration 1
Administration 2
True
Obs
True
Obs
458.15
458.98
478.15
478.23
79.65
87.52
79.65
88.26
Gain = 60
Administration 1
Administration 2
True
Obs
True
Obs
458.15
458.28
518.15
519.79
79.65
87.43
79.65
88.81
Gain = 100
Administration 1
Administration 2
True
Obs
True
Obs
458.15
458.55
558.15
560.66
79.65
86.85
79.65
87.61

These Mathematics gain results presented in Table VIII.14 are illustrated graphically in
Figure VIII.8. Like Reading, the MAPT-CCR for Mathematics score scale was sensitive to
learners’ gains across the entire scale.
Figure VIII.8
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MAPT-CCR for Mathematics Observed Gain Scores Conditional on Pretest True Score

At this juncture, we have only addressed gain on the MAPT-CCR score scales. Of
course, under the NRS EFLs, gains are evaluated based on whether learners increase one or more
EFLs from pretest to posttest. We also analyzed the simulation results based on EFL gain
criteria. For MAPT-CCR for Reading, these results are summarized in Table VIII.13 and Figure
VIII.9. In Table VIII.15 we present the numbers and percentages of correct classifications, false
positive classifications (i.e, classifying a simulee as exhibiting an EFL gain, when their true
scores do not), and false negative classifications (i.e., classifying a simulee as not exhibiting an
EFL gain, when their true scores exhibit an EFL gain). The correct classification rates are
highest for the two extreme conditions (zero gain and 100-point gain), which are around 80%,
and lowest for the middle conditions (about 56-57%). These classification rates illustrate the
information lost when evaluating gain using broad achievement levels, versus a scale score
metric.
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Table VIII.15
EFL Gain Results for MAPT-CCR for Reading

Gain

0
20
40
60
80
100

Gain in EFL
TRUE
Observed

Type
n
%
n
%
n
%
n
%
n
%
n
%

Classification

No

Yes

No

Yes

Correct

5000
100.0
3827
76.5
2740
54.8
1790
35.8
900
18.0
0
0.0

0
0.0
1173
23.5
2260
45.2
3210
64.2
4100
82.0
5000
100.0

4005
80.1
3462
69.2
2904
58.1
2151
43.0
1559
31.2
1029
20.6

995
19.9
1538
30.8
2096
41.9
2849
57.0
3441
68.8
3971
79.4

4005
80.1
3249
65.0
2804
56.1
2877
57.5
3235
64.7
3971
79.4

False
False
Positive Negative
995
0
19.9
0.0
1058
693
21.2
13.9
1016
1180
20.3
23.6
881
1242
17.6
24.8
553
1212
11.1
24.2
0
1029
0.0
20.6

The data in Table VIII.15 is represented graphically as decision accuracy results in Figure
VIII.9. This Figure displays the classification accuracy (CA), false positive (FP), and false
negative (FN) rates for 20-point increments along the MAPT-CCR for Reading scale based on
the Pretest true score. The cut-scores demarcating the EFLs are indicated by the vertical dashed
lines. For all gain conditions, CA is noticeably larger than FP and FN. It can be seen the
greatest presence of FP and FN is under the moderate gain conditions of 20 and 40 points in the
400-600 scale score range.
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Figure VIII.9
MAPT-CCR for Reading EFL Gain Accuracy by True Pretest Scores

Note: CA=Classification accuracy, FP=False positive, FN=False negative.
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The EFL gain results for the MAPT-CCR for Mathematics are presented in Table VIII.16
and Figure VIII.10. The classification accuracy results are similar to Reading, and slightly higher
(Figure VIII.10). With respect to gains at the EFL level, the pattern of false positives and false
negatives is similar to that observed for Reading. EFL gain accuracy is highest in the zero and
100-point conditions, and lowest for the 20-point and 40-point conditions.
Table VIII.16
EFL Gain Results for MAPT-CCR for Mathematics

Gain
0
20
40
60
80
100

Gain in EFL
TRUE
Observed

Type
n
%
n
%
n
%
n
%
n
%
n
%

Classification

No

Yes

No

Yes

Correct

5000
100.0
3917
78.3
2871
57.4
1872
37.4
907
18.1
0
0.0

0
0.0
1083
21.7
2129
42.6
3128
62.6
4093
81.9
5000
100.0

4080
81.6
3525
70.5
2804
56.1
2167
43.3
1508
30.2
940
18.8

920
18.4
1475
29.5
2196
43.9
2833
56.7
3492
69.8
4060
81.2

4080
81.6
3308
66.2
2975
59.5
2977
59.5
3311
66.2
4060
81.2

False
False
Positive Negative
920
0
18.4
0.0
1042
650
20.8
13.0
1046
979
20.9
19.6
864
1159
17.3
23.2
544
1145
10.9
22.9
0
940
0.0
18.8

In summary, the comprehensive simulation study we conducted directly tested whether
the MAPT-CCR was sensitive to learners’ educational gains in reading and mathematics. At the
scale score level, the MAPT-CCR was sensitive to gains, on average, in a manner that closely
reflected the true, simulated gains in both subject areas. At the EFL gain level, the results were
more modest, which reflected the loss of information when moving from a continuous score
scale (i.e., the MAPT-CCR 200-700 scales) to a discrete scale of five EFLs. The results of this
study provide direct evidence to support the use of MAPT-CCR scores for evaluating learners’
educational gains at both the scale score and EFL levels.
Taken together with the correlational results involving the MAPT-CCR and HiSET
scores, the validity evidence based on relations with other variables suggests MAPT-CCR scores
are functioning in ways that are consistent with their intended purposes.
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Figure VIII.10
MAPT-CCR for Mathematics EFL Gain Accuracy by True Pretest Scores

Note: CA=Classification accuracy, FP=False positive, FN=False negative.
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5. Validity Evidence Based on Response Processes
As the AERA et al. (2014) Standards describe, “Theoretical and empirical analyses of the
response processes of test takers can provide evidence concerning the fit between the construct
and the detailed nature of the performance or response actually engaged in by test takers” (p. 15).
It is hard to evaluate the cognitive processes learners employ when taking tests, but with a
computerized test such as the MAPT, the amount of time it takes learners to respond to test
questions may provide some insight into their cognitive processes such as processing speed and
motivation. Delton (2008), for example, analyzed the item response time data for the MAPT for
Reading to evaluate the degree to which learners were engaged in “test-taking behavior.” Item
response time data were used to determine if each learner engaged in “solution behavior” or
“random guessing behavior.” She found that, overall, 90.4% of examinees exhibited solution
behavior on every item to which they responded. These results indicated learners were
motivated to do well on the MAPT for Reading. This study was encouraging for the earlier
version of the MAPT, and we hope to confirm this finding for Reading, and extend it to
Mathematics, for the MAPT-CCR in the near future.
Another way we have analyzed item response time data from the MAPT-CCR is to
determine whether items designed to measure higher-order cognitive skills take longer for
learners to answer than items designed to measure lower cognitive skills. Wang and Sireci
(2013) analyzed item response time data from the MAPT for Mathematics administered in 20102011, to test the hypothesis that learners would take longer, on average, to respond to items
measuring higher-order, as compared to lower-order, cognitive skills. Using the natural log of
item response time as the criterion variable, they conducted a two-way analysis of covariance,
where the content and cognitive levels of the items were grouping (predictor) variables, and the
number of words in an item was the covariate. They found statistically significant differences in
average response time across all three cognitive levels measured on the exam, with the higher
levels taking more time than the lower levels. The effect was moderate, with cognitive level
explaining about 6% of the variance in item response times. The results are summarized in
Figure VIII.11, which illustrates the finding was relatively consistent across the content areas of
the MAPT-CCR for Mathematics.
Given that the MAPT-CCR is relatively new and studies of the analysis of item response
time take considerable time (no pun intended), we have not yet replicated these studies, but we
hope to in the near future. Nevertheless, it is encouraging to see that previous items written to
measure higher cognitive skills were distinguished from those measuring lower skills, using item
response time.
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Figure VIII.11
Response Time among Cognitive Levels and Content Strands: MAPT for Mathematics
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Notes: From Wang and Sireci (2013). Cognitive levels are KC=Knowledge and Comprehension;
APP=Application; ASE=Analysis, Synthesis, and Evaluation.

With respect to the current MATP-CCR, Botha, Banda, and Sireci (2018) conducted a
small-scale study, using think-aloud protocols (TAP) to evaluate whether the intended cognitive
skills of MAPT-CCR for Mathematics items were being used by learners when responding to the
items. Specifically, they compared the cognitive skills they derived from examinees’ think-aloud
data to the cognitive skills the items were designed to measure.
The Botha et al. (2018) study involved ten adult learners who responded to five carefullyselected MAPT-CCR for Mathematics items. All but one of the items were word problems and
were selected from the three cognitive components of the MAPT-CCR to represent the range of
cognitive levels and variation in linguistic complexity. The five items chosen also spanned a
range of item difficulty. They found that some, but not all of the learners used the intended
cognitive skills to answer the items, and that those who performed poorly on the test items had
the lowest match between the intended cognitive skills and observed cognitive skills. They also
noted that bilingual learners performed better on items that were less dense in linguistic
complexity than those that were more linguistically complex. Based on this result, they
suggested both native English speakers and learners for whom English is not their first language
be included in future studies, and that further study should involve more items and learners.
The studies described here illustrate the types of studies we hope to build on as we further
investigate validity evidence based on response processes for the MAPT-CCR. Although our
work in this area is still maturing, the data we have looked at provide very preliminary evidence
that the intended cognitive skills are being used by learners taking the MAPT and MAPT-CCR.
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6. Validity Evidence Based on Consequences of Testing
As described earlier, an evaluation of the positive and negative consequences of a testing
program can provide valuable information regarding the degree to which a test is fulfilling its
intended goals and the degree to which the scores are appropriately used. As the AERA et al.
(2014) Standards describe, “Tests are commonly administered in the expectation that some
benefit will be realized from the interpretation and use of the scores intended by the test
developers” (p. 19). Thus, in a sense, all evidence in support of the use of test scores for specific
purposes is directly related to validity evidence based on the consequences of testing. That is,
tests are intended to have consequences, and whether those consequences are realized, is
something that should be evaluated.
For the MAPT-CCR, it is intended that scores are useful for instruction, for measuring
learners’ progress, and for program accountability. In the previous sections, we described how
the content and psychometric properties of the MAPT-CCR are consistent with these goals, and
how statistical and qualitative studies of MAPT-CCR scores and items support the intended uses.
In this section, we take a broader look at the consequences of the MAPT-CCR; specifically, we
assess the effects the MAPT-CCR testing program has had, and is having on the adult education
field in Massachusetts. First, we report general observations regarding our activities and
outreach to adult educators in Massachusetts. Then, we describe a recent survey of teaching
practices that focused on the assessments adult education teachers use as part of their instruction.
MAPT-CCR as Professional Development
Although it is only anecdotal, over the years, we have seen many positive consequences
due solely to the MAPT/MAPT-CCR being a computerized assessment, such as teachers
becoming more familiar with using computers in their classrooms, and teachers familiarizing
their learners with how to interact with a computer. In addition, the MAPT testing program has
provided many professional development opportunities for adult education professionals.
As stated in Chapter II (A Brief History of the Massachusetts Adult Proficiency Testing
Program), our vision for the MAPT was to have the exam essentially created by adult educators
in Massachusetts. By doing so not only would we maximize the alignment between instruction
and assessment, we would also enable adult educators to be part of the process and have some
ownership over the exam. In accomplishing this goal, we have provided considerable
professional development opportunities for the adult education field. For example, we delivered
over a dozen workshops across the state over a two-year period. About half of these workshops
focused on item writing, while others focused on understanding educational tests (e.g.
“Assessment 101”), and understanding the characteristics of the MAPT-CCR. In all the
professional development workshops, the CCRSAE from which the MAPT-CCR tests are
derived were discussed. Additional workshops were provided to train teachers on how to deliver
the MAPT at their programs.
Furthermore, we have led additional workshops at two annual conferences in
Massachusetts about our test development activities and the MAPT testing program features and
elements. The first of these is the Massachusetts Coalition for Adult Education (MCAE)
conference, which is open to all adult education program staff in Massachusetts, and we have
been on the program of that conference annually since 2007, with 20-40 attendees in our
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session(s) each year. The second conference at which we present is the Massachusetts
Department of Elementary and Secondary Education/Adult and Community Learning Services
unit’s annual Directors’ Meeting, which is targeted to program management. Our workshops at
the Directors’ Meetings have focused on different aspects of MAPT information for directors,
including using score reports for improving student skills, reflections on student gain, and
previewing changes in the MAPT that have occurred over the years. We have attended and
presented at the Directors’ Meetings annually since 2007 as well.
We also developed and provided a three-credit graduate course free of charge to adult
education teachers and staff throughout the state; although they were required to create test items
to be considered for use on the MAPT as part of the course. Fourteen teachers participated in the
course. We also offered a 15-hour introduction to assessment course for the System for Adult
Basic Education Support (SABES) curriculum and assessment coordinators throughout the state.
The idea behind that course was to “train the trainers” so that the assessment literacy among
adult education teachers and staff throughout the state would be increased.
In addition, we have also developed online webinars on assessment topics for adult
educators in Massachusetts. Webinar topics range from understanding test scores in adult
education (see https://goo.gl/vqZMjg) to how to develop multiple-choice items for measuring the
CCRSAE (see http://www.umass.edu/remp/news_IWW.html). Thus, a positive consequence of
the MAPT testing program was that hundreds of adult education practitioners throughout
Massachusetts have been trained in assessment literacy, learned valuable item writing and
editing skills, became familiar with the learning standards in the CCRSAE, and have participated
in conversations with us and other professionals in the field about test development activities and
score reporting.
Our development of the score reports for the MAPT-CCR was specifically designed to
provide actionable information for teachers to use to better understand the strengths and
weaknesses of their students and to adjust instruction accordingly (see Chapter X, Interpreting
MAPT-CCR Test Scores). In fact, in 2013, which is two years after the MAPT score reports
were made available to the field, adult education teachers were surveyed to gather information
about their utility and interpretability (Zenisky, 2013), and 123 individuals completed the survey.
A large majority (over 80%) of the people surveyed had seen the reports, and about 60% had
used them. People who had attended the score report training sessions (44% of sample) found
them to be useful, clear, and well-organized, and many of these respondents (75%) indicated that
they used the reports in their work. These findings are all very positive. Other positive
impressions received about the training and the score reports themselves included insights into
how some users integrated results into their work and how the reports helped them to focus on
student performance and learning. For a number of respondents, the trainings gave them
strategies and tools for understanding the reports and helped them to be able to spot patterns in
performance for individual students and for classroom groups.
A subset of respondents who attended training sessions did not use the reports afterward
(about 24%). This was reported as being due to several factors, including limited time to work
with reports, issues with accessing the reports, and low perceived value of the reports. These are
all concerning. If people who have knowledge of the reports have difficulty working with them,
if they cannot access them, or if they do not feel the reports are useful, it limits the degree to
which MAPT-CCR scores can inform instruction. A number of users reiterated the idea that the
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reports were challenging to interpret, and they had to seek additional assistance in connecting the
results for an individual student into actionable strategies for instruction. One suggestion offered
in this regard was to tie the training for score reports more closely to professional development
for instruction, lesson plan development, and curriculum, and to bring in content experts at the
score report trainings.
In addition to the MAPT-CCR score reports, we also have developed online practice tests
for the MAPT-CCR, which teachers can have learners complete online, and go over their results
with them. Unlike the operational MAPT-CCR, the practice test items are not secure, and so
teachers can discuss individual items with their learners. PDF versions of these practice tests are
also available, should teachers prefer printable copies to review with students. By providing
these practice tests in both formats, we increase learners’ accessibility to the MAPT-CCR, and
enable teachers to discuss specific CCRSAE standards with their learners, with respect to how
well they performed on them. Thus, the MAPT-CCR is not just a test adult learners take, it is
part of a system to support adult education instruction.
Survey of Teaching Practices
During the spring of 2018, a brief online survey was developed for adult education
teachers in Massachusetts to better understand the effects of the MAPT-CCR on adult education
instruction. Teachers were invited to participate in the survey through “monthly mailings” in the
form of an online assessment newsletter sent each month via email to all programs and teachers
in the state. The survey was open from about March 30 through June 30, 2018. The survey
inquired about what assessments teachers used to inform their instruction, how often teachers
used MAPT-CCR results in the classroom, how useful and accurate they thought MAPT-CCR
results were, and how confident they were in using MAPT-CCR results. It also inquired about
general attitudes toward the MAPT-CCR. The data gathered through this survey provides some
information regarding the consequences of the MAPT-CCR on teaching practices in adult
education in Massachusetts.
A total of 83 adult educators responded to the survey. Their teaching experience ranged
from one to 40 years, with an average of 11.7 years. The majority of the respondents reported
teaching ELA (31%) or ELA and Math (29%). Seventeen percent reported teaching ELA, Math,
Science, and Social Studies, and 14% reported only teaching math. The remaining nine percent
advised learners, taught only science and/or social studies, or served an administrative role.
When asked how often they use assessments in the classroom, 31% of the teachers
indicated they use assessments daily, while another 31% indicated they use assessments weekly,
and 27% reported using assessments monthly. Only 6% reported using assessments yearly and
2% indicated that they never use assessments. The respondents were also asked to indicate all the
assessments they use to assess student learning. Seventy-one percent of the teachers indicated
they use the MAPT for Reading to assess student learning, while 62% indicated they use the
MAPT-CCR for Mathematics to assess student learning. The only assessments more teachers
indicated using to assess student learning were classroom assignments, self-developed
assessments, classroom observations, and homework assignments. Given these responses, it
appears the MAPT-CCR is being appropriately used in conjunction with other information to
assess the knowledge and skills of adult learners.
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A summary of the survey responses is presented in Table VIII.17. With respect to how
often MAPT-CCR results are used, the most frequent use was to gain information about a student
or to provide positive feedback for them. The median responses to the four uses listed was
“sometimes” (see Table VIII.17). With respect to how confident teachers felt in using MAPTCCR results, the average responses were “somewhat” or higher, with “using the results to gain
information about a student or class” having the highest mean confidence rating. With respect to
how useful MAPT-CCR scores were for various purposes, the two most popular purposes were:
evaluating learners’ progress, and placing learners into classes. Evaluating the curriculum was
the least popular use. The responses to the three “accuracy” questions all had average ratings of
“somewhat accurate,” with respect to measuring students’ math and reading proficiencies, and
measuring their progress.
The survey also included nine questions regarding the usefulness of MAPT-CCR score
reports. The uses that were most highly rated (average rating above “somewhat useful”) were:
identifying what students were learning, evaluating students’ strengths and weaknesses,
discussing progress with students, and providing information for lesson planning. The only
average ratings that were below “somewhat useful” were for evaluating the strengths and
weaknesses of teaching and curricula.
The final set of questions summarized in Table VIII.17 were four general questions that
provided both positive and negative results. On the positive side, the teachers generally agreed,
on average, that MAPT-CCR scores increased student motivation. They also tended to disagree
to the statement that the MAPT-CCR was a distraction that competed with valuable instructional
time (median was “disagree”). However, the teachers were more likely to agree, on average,
with the statement “Administering the MAPT limits the amount of time I can devote to other
activities,” and “The MAPT increases student anxiety.”
Taken together, the results of this survey suggest the MAPT-CCR is having positive
effects on instruction in that adult education teachers in Massachusetts are using the scores to
assess their students’ learning and to discuss their progress with them. The MAPT-CCR scores
tend to be seen as accurate for evaluating student learning, but were not widely endorsed for
evaluating teaching or the curricula, neither of which is an explicit purpose of the MAPT. The
finding that the MAPT-CCR may increase student anxiety and take time away from instruction
are negative consequences that should be followed up on, and minimized to the greatest extent
possible. Thus, these results provide important information for not only evaluating the current
perceptions of and uses of MAPT-CCR scores, but how its effects on instruction and learning
can be improved over time.
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Table VIII.17
Summary of Responses to MAPT-CCR Teacher Survey
Survey Items
Mean SD Median
Indicate how often you use MAPT-CCR test results for the following. How often do you…
Rating Scale: 1=Never, 2=Sometimes, 3=Often, 4=Always
use MAPT results to gain information about a student (or class)
2.51 .82
2.00
provide constructive feedback to students based on MAPT results
2.23 .89
2.00
analyze MAPT results to notice trends/patterns across students
2.02 .86
2.00
modify classroom instruction based on MAPT results
1.99 .77
2.00
Indicate how confident you feel when using MAPT-CCR test results. How confident do you feel when…
Rating Scale: 1=Not at all confident, 2=somewhat confident, 3=moderately confident, 4=extremely confident
using MAPT results to gain information about a student (or class)
2.37 .81
2.00
providing constructive feedback to students based on MAPT results
2.18 .83
2.00
using MAPT results to analyze trends and patterns across students
2.09 .83
2.00
modifying classroom instruction based on MAPT results
2.06 .79
2.00
Indicate how useful the MAPT-CCR is for the following. How useful is the MAPT-CCR for…
Rating Scale: 1=Not at all useful, 2=Somewhat useful, 3=Moderately useful, 4=Extremely useful
evaluating student progress
2.40 .78
2.00
placing students into classes/class levels
2.40 .80
2.00
evaluating the effectiveness of my instruction
2.07 .66
2.00
evaluating the effectiveness of adult ed. programs
2.06 .73
2.00
evaluating the curriculum.
1.98 .72
2.00
Indicate how accurate the MAPT-CCR is for the following. How accurate is the MAPT-CCR for…
Rating scale: 1=Not at all accurate, 2=Not very accurate, 3=Somewhat accurate, 4=Very accurate
measuring a student’s reading proficiency
2.82 .60
3.00
measuring a student’s math proficiency
2.82 .64
3.00
measuring student progress.
2.72 .66
3.00
Indicate how useful MAPT-CCR score reports are for the following. How useful are the MAPT score reports for…
Rating Scale: 1=Not at all useful, 2=Somewhat useful, 3=Moderately useful, 4=Extremely useful
identifying what students are learning in my class
2.33 .80
2.00
evaluating individual student STRENGTHS
2.32 .73
2.00
evaluating individual student WEAKNESSES
2.25 .73
2.00
discussing academic progress with individual students
2.10 .76
2.00
providing information for lesson planning
2.08 .90
2.00
evaluating the STRENGTHS of my curriculum
1.95 .66
2.00
evaluating the WEAKNESSES of the curriculum
1.95 .66
2.00
evaluating the STRENGTHS of my instruction
1.88 .62
2.00
evaluating the WEAKNESSES of my instruction
1.86 .60
2.00
Indicate your agreement with the following statements.
Rating scale: 1=Strongly Disagree, 2=Disagree, 3=Agree, 4=Strongly Agree
The results from the MAPT increase student motivation.
2.48 .67
3.00
Administering the MAPT is a distraction that competes with valuable instruction time.
2.49 .76
2.00
Administering the MAPT limits the amount of time I can devote to other activities.
2.59 .80
3.00
The MAPT INCREASES student anxiety.
2.85 .72
3.00
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7. Summarizing the MAPT-CCR Validity Argument
As mentioned earlier, the AERA et al. (2104) Standards describe validating the use of a
test for particular purposes as the process of developing an “argument” that defends the use of
the test scores for the explicit, stated purposes. As they put it, “A sound validity argument
integrates various strands of evidence into a coherent account of the degree to which existing
evidence and theory support the intended interpretation of test scores for specific uses” (AERA
et al., 2014, p. 21).
To summarize the evidence in support of the use of MAPT-CCR scores for their intended
purposes, we list those purposes in Table VIII.18, and cross them with the AERA et al. (2104)’s
five sources of validity evidence. The validity evidence presented in the different chapters of
this manual are also listed. When these sources of evidence are pulled together in this fashion, it
can be seen there is evidence in support of each testing purpose, but some have evidence from
more sources than others. Nevertheless, evidence exists to support all intended testing purposes.
Therefore, we believe the validity argument for the MAPT-CCR is strong.
Table VIII.18
Summary of MAPT-CCR Validity Evidence

Testing Purpose
Evaluating learners’
proficiencies with
respect to the
CCRSAE and NRS
EFLs
Evaluating learners’
educational gains
Monitoring
instructional quality
for state and federal
accountability
Improving instruction

Test
Content

Source of Validity Evidence
Relations to
Internal
Response
Other
Structure
Processes
Variables

YES:
Chapters
III, IV,
XII

YES:
Chapters VI,
XII

YES:
Chapters VII

YES:
Chapters
III, IV,
XII
YES:
Chapters
III, IV,
XII
YES:
Chapters
III, IV,
X, XII

YES:
Chapters VI,
XII

YES:
Chapters V,
VII

Testing
Consequences

YES:
Chapter XII

YES:
Chapters V,
VII
YES:
Chapter XII
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The AERA et al. (2014) Standards summarize validation by stating “The determination
that a given test interpretation for a specific purpose is warranted is based on professional
judgment that the preponderance of the available evidence supports that interpretation” (p. 13).
Given the data reported in this technical manual, our professional judgement is that the evidence
gathered thus far provides strong justification to support the use of MAPT-CCR scores for its
intended purposes. However, we also know that test validation is an ongoing process, and so we
intend to continue to study the psychometric characteristics of the MAPT-CCR, the scores it
produces, and its effects on adult education in Massachusetts.
We are proud of the validity evidence gathered to date, but we realize validation work
must continue as the MAPT-CCR testing program evolves. In particular, future research should
strive to more fully investigate the influence the MAPT-CCR has on adult education instruction,
how test anxiety can be reduced for any learners who experience it, and how teachers can best
use MAPT-CCR test results to help learners meet their academic goals. We look forward to
continuing to work with our colleagues in the adult education community to move this research
agenda forward. We believe that instruction is at its best when it is supported by quality
assessment that provides actionable and accurate data on student learning. It is in this spirit that
the MAPT-CCR was created, and with which we move forward in a process of continuous
improvement.
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Chapter IX. Administration Procedures, Accommodations, and Test Security
This chapter provides an overview of the processes associated with administration of the
MAPT-CCR, including test administrator training, the use of accommodations, and test security.
1. Test Administrator Certification
As a policy of the Massachusetts Department of Elementary and Secondary Education,
the MAPT-CCR can only be administered to students by test administrators who have been
trained to administer the MAPT-CCR. The MAPT-CCR test administration training is available
as an online training only and can be accessed at ‘MAPT Test Administrator Training’
(https://goo.gl/g7DxVD).
Program staff who have never received the MAPT-CCR training and who will be
administering the MAPT-CCR must complete the online Assessment Basics webinar and the
MAPT-CCR administration training first. The MAPT-CCR training is designed to be completed
within 1.5 hours. ACLS recommends that practitioners complete it in one sitting. No annual
recertification is required.
The online MAPT-CCR administration training consists of eight modules with five
questions for practitioners to answer at the end of each module. The training is not timed, and
practitioners are given the opportunity to answer the questions multiple times until a correct
answer is provided for each question. Practitioners will not be able to move on to the next
module until all the questions in the current module have been answered correctly.
Once all eight modules have been completed, practitioners will receive an email
confirmation that they have completed the training. Practitioners are encouraged to keep that
email for their records and forward to their program director as needed. UMass and ACLS will
receive notification of completion of the training automatically as well, so practitioners do not
need to contact either UMass or ACLS.
UMass will not provide paper copies of the MAPT-CCR Teacher and Test Administrator
Manual. An electronic link to the manual is included in the online training and practitioners are
strongly encouraged to save and/or print their own copy. The manual can also be accessed on the
‘ACLS Assessment page’ (http://www.doe.mass.edu/acls/assessment/). A full copy of the
MAPT-CCR Test Administrator manual is included here in Appendix E.
2. Overview of the MAPT-CCR System and Administration Process
The MAPT-CCR is delivered to students by computer over the internet. The delivery
platform is the Online Web-based Learning (OWL) system, which is run from the Office of
Information Technology at the University of Massachusetts Amherst.
The MAPT-CCR testing program consists of four components. After completing MAPTCCR training, teachers can access the first three components, but to ensure test security, they
cannot log in and take an actual MAPT-CCR test. The four components are:
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•
•
•
•

Computer Basics (Required for students who are not comfortable with computers, as
determined by teachers or students themselves)
Sample Questions (Required the first time a student takes a MAPT-CCR test)
Practice Tests (Optional, but can be useful for students and teachers)
MAPT-CCR for Reading or MAPT-CCR for Mathematics (Required based on each
student’s primary assessment area)

As shown in the figure below, Computer Basics can be completed without a SMARTT
ID, but Sample Questions, the Practice Tests, and the MAPT-CCR for Mathematics and the
MAPT-CCR for Reading are accessed from within OWL via the MAPT-CCR Student Home
menu.
Figure IX.1
The Components of the MAPT-CCR

To take the MAPT-CCR, students must have a Site ID, their own SMARTT ID, and their
password to access OWL. The MAPT-CCR is available 24 hours a day, 7 days a week, but it
must be administered at program sites, during program hours, with a test administrator present.
When students log in successfully, they will be presented with a welcome screen. Students must
verify that the first name and last name displayed are theirs and are correct, to avoid taking a test
under another student’s login. If the student’s name is not correct when a student logs in, the test
administrator should stop the student from testing and contact UMass OWL Technical Support
using their Test Administrator Login and the “Send Message” feature once logged into the
MAPT-CCR.
If the student’s name is correct, they should click "Continue", and on the next screen
students should then check that the site listed is correct. After students have confirmed the site,
they will click on “Continue” to move on to Student Home. On the next screen (shown below),
students are on the Student Home screen. They will see a table showing the different options
available to students within the MAPT-CCR. Students may select among the following:
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•
•
•

Sample Questions – Mathematics or Reading
Practice Test – Mathematics or Reading
The MAPT-CCR for Mathematics or Reading
Figure IX.2
MAPT-CCR Home Page in OWL

The status column in the chart indicates what test is available for students to take. When
students first enter Student Home, the status for the options will either be Ready or Anytime.
•

•
•
•
•
•

The Sample Questions and Practice Tests may be taken more than once. They will always
have the “Anytime” status to indicate that they may be taken as many times as the student
wishes when a test administrator is available and present. There is no time limit.
The status “Anytime” also indicates that students or test administrators may take the
Sample Questions and Practice Tests.
“Ready” means that the MAPT-CCR is available for a student to take.
The status “Now” means that a student is now able to complete a test or restart it.
“Completed” is listed when a student has completed a test.
“Contact Teacher” appears when the 15-day window for completing a test has expired
and the student needs to contact a test administrator in the room for that test administrator
to send a message to UMass-OWL Technical Support to request a reset.

Recall that when students take the MAPT-CCR for Reading and/or a MAPT-CCR for
Mathematics for the first time ever, they will see the Test Selection screen once the MAPT-CCR
for Reading or MAPT-CCR for Mathematics link is clicked on. The Test Selection screen
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prompts the student, “Your teacher will tell you which test to select.” To choose the test level
for students: test administrators and program staff are urged to study the Reading Standards of
the CCRSAE and/or the Mathematics Standards of the CCRSAE before assigning a student a
test level. Teachers are also strongly advised to go through the MAPT-CCR for Mathematics
and/or MAPT-CCR for Reading Practice Questions at the appropriate level, as they will reflect
the types and difficulty of the questions on the MAPT-CCR tests students will take. If students
have taken the MAPT-CCR before, they will be directly routed to directions for the test and
asked to click on Start the Test. Test administrators do NOT choose a starting test level for these
students. For these students, their first test question will be at the same test level as their previous
MAPT-CCR test score. For example, a student obtaining a score between 300 and 399 at pre-test
will start at Level 3 at the next administration. This level distinction will not be visible to the
student.
The next screen that appears is the Starting the MAPT-CCR Test Screen. This screen
reflects the MAPT-CCR for Reading, but the screen is the same for the MAPT-CCR for Math.
Students are instructed about the number of questions, how to move through the test, and how to
begin. Students will complete 40 questions total in either the MAPT-CCR for Mathematics or
the MAPT-CCR for Reading. Of those 40 items, 35 are scored and 5 are pilot items. Test items
are numbered so students know where they are in the test, and how many items they have left to
complete (e.g., “You are on question 1 of 40”). Test administrators should allow a full 2 hours
for students to take the MAPT-CCR for Mathematics or MAPT-CCR for Reading. While the
average student takes between 60 to 75 minutes to complete either test, many students need 2
hours (or sometimes more) of uninterrupted time to complete it.
The Test Results screen appears when students have completed all of the questions on a
MAPT-CCR for Reading or MAPT-CCR for Mathematics. For both content areas, the OWL
results screen shows the students’ name, their SMARTT ID, and their current site. In addition, it
reports the date and time when the test was completed, the test score, and the score range. [More
detail on the score report screen is provided in Chapter X (Interpreting MAPT-CCR Test Scores)
of this technical manual.] Test administrators can print the results page and keep a hardcopy for
program records, and/or to give to students. MAPT-CCR scores are also recorded in the state’s
student enrollment database automatically; once students have taken the MAPT-CCR for
Mathematics and/or MAPT-CCR for Reading, their scores are viewable in both the Student
"Assessments" screen and in the "OWL Results" screen in SMARTT within 24 hours.
Guidelines for Retesting
Pre- and Post-Testing Guidelines
After a student takes a MAPT-CCR test, the test automatically becomes available again
for posttest in the OWL system after two months/60 days. However, for students in programs
with intensive instruction, if a student receives at least 65 hours of instruction before two
months/60 days have passed, test administrators can send a message to UMass-OWL Technical
Support to request that the test be made available.
It is the current policy of the Massachusetts Department of Elementary and Secondary
Education/Adult and Community Learning Services unit that students cannot take the MAPT-
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CCR more than three times in a fiscal year.
For Students who Exit and Re-Enter Programs
If a student exits and re-enters a program within a fiscal year, and a pre-test was
completed by the student prior to exiting a program, that pre-test can be used as the pre-test
within the fiscal year and no retest is needed. Upon re-entering, the student must, however,
complete a post-test before the end of the fiscal year.
If the student did not take a pretest before exiting, that student will need to complete a
pre- and post-test prior to the end of the fiscal year provided that either an interval of 60 days
between pre- and post-test has passed or that 65 hours of intensive instruction has occurred.
If a student exits in one fiscal year and re-enters in the next (or a subsequent) fiscal year,
a new MAPT-CCR pre-test is required, unless a test was taken between April 30 and June 30, in
which case it can be carried over from one fiscal year to the next as a pre-test.
Retesting Due to Problems During Test Administration
If test administrators encounter a problem during test administration that they believe
may impact a student’s performance on the MAPT-CCR, they are instructed to send a message to
OWL Technical Support using the Send Message feature within OWL. In the message, test
administrators are asked to describe the nature of the issue that arose, as well as provide a contact
email that they check often and a phone number at which they can be reached.
As a matter of policy test administrators have a responsibility to ensure an appropriate
environment for testing as well as check that computers and Internet connections are
functioning. While it is not common for retests to be granted, some events may be out of test
administrators’ control and thus each situation is evaluated on a case-by-case basis by OWL
Support and UMass MAPT-CCR psychometric personnel.
3. Accommodations
Standardized tests are a common part of educational systems throughout the United
States. However, some aspects of standardized testing make the administration of these tests
infeasible or unfair to certain students, particularly students with disabilities (SWD). [We note
that the term “students with disabilities” includes students with learning disabilities, motor
disabilities, and sensory disabilities. These labels only describe general classifications of
students and there are great variations among students within these groups with respect to their
proficiencies and the severity of their disabilities.] To address this problem, many tests are
altered, or the test administration conditions are adjusted, to “accommodate” the special needs of
these students. This practice is designed to level the playing field so that the format of the test or
the test administration conditions do not unduly prevent such students from demonstrating their
“true” knowledge, skills, and abilities. In this section, we describe validity issues related to test
accommodations and discuss how such accommodations may affect adult basic education
learners’ performance on the MAPT-CCR. The section begins with a discussion of validity
issues related to test accommodations and then describes specific accommodations that may be
helpful for some adult learners who take the MAPT.
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Validity Issues in Test Accommodations
The Standards for Educational and Psychological Testing (American Educational
Research Association, American Psychological Association, & National Council on
Measurement in Education, 2014) summarize the issue of providing test accommodations by
stating:
As the term [accommodations] is used in the Standards, accommodations consist of
relatively minor changes to the presentation and/or format of the test, test administration,
or response procedures that maintain the original construct and result in scores
comparable to those on the original test. (p. 59).
One of the most authoritative validity theorists, Samuel Messick, summarized threats to
the validity of interpretations based on test scores as coming from two sources: construct underrepresentation or construct-irrelevant variance. As he put it “Tests are imperfect measures of
constructs because they either leave out something that should be included…or else include
something that should be left out, or both” (Messick, 1989, p. 34). Construct underrepresentation refers to the situation where a test measures only a portion of the intended
construct (or content domain) and leaves important knowledge, skills, and abilities untested.
Construct-irrelevant variance refers to the situation where the test measures proficiencies
irrelevant to the intended construct. Examples of construct-irrelevant variance undermining test
score interpretations are when computer proficiency affects performance on a computerized
mathematics test, or when familiarity with a particular item format (e.g., multiple-choice items)
affects performance on a reading test.
Test accommodations are often provided to address the problem of construct-irrelevant
variance that may arise as a consequence of standardized testing conditions. The term
“standardized” means that the test content, scoring, and administration conditions are uniform
for all test takers. The idea behind standardization is to keep the measurement instrument and
observation conditions constant so that any differences observed reflect true individual
differences, rather than measurement artifacts. Although elegant from a research design
perspective, standardization introduces a lack of authenticity into the measurement process,
which provides fertile ground for construct-irrelevant variance to propagate. For example, the
ability to maneuver test materials may introduce construct-irrelevant variance for examinees with
motor disabilities and the ability to see would obviously present construct-irrelevant difficulties
for a blind student taking a standard math exam. Removing those barriers, which is tantamount
to accommodating the administration, is therefore, seen as removing construct-irrelevant
variance and increasing test validity.
The flipside of this issue is that an accommodation may also introduce constructirrelevant variance, if the accommodation changes the construct measured. If the construct
intended to be measured by a test changes, and the new attributes measured represent a different
and unintended construct, then construct-irrelevant variance is also present. Furthermore, if the
accommodation removes or replaces portions of the test content, construct-underrepresentation
may result. Therefore, although test accommodations are often granted in the pursuit of test
fairness, the degree to which the accommodation promotes validity is directly related to the
degree to which the accommodation alters the construct measured. Thus, the “construct
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equivalence” of standard and accommodated test scores is a fundamental psychometric issue in
evaluating the validity of a particular accommodation for a particular student.
Test Accommodations and the MAPT-CCR
The MAPT-CCR was designed using the principles of universal test design (UTD),
which is based on the idea that tests should be constructed and administered as flexibly as
possible so that accommodations are unnecessary. Just as building codes now require wheelchair
access ramps and other features to make them more accessible to people with disabilities, tests
could be built with such special populations in mind (Thompson, Blount, and Thurlow, 2002).
As described by Thompson and Thurlow (2002)
The goal of applying universal design principles to assessments is to be able to
design and develop assessments that allow participation of the widest range of students,
and result in valid inferences about their performance. The need that many students have
for accommodations could be reduced if assessments could be universally designed. (p.
1).
One example of flexibility in MAPT-CCR test design and administration conditions is the
standard time limit for the exam. Learners are automatically given 15 days to complete the
MAPT-CCR under proctored conditions: in practice, learners are able to work on the test at their
program with a trained MAPT-CCR test administrator in attendance at any point within 15 days
of clicking to start the test, though the exams are designed to be completed in one hour or less.
The pilot studies conducted on the MAPT-CCR confirmed that many learners completed the test
before the 60-minute mark. For many other testing programs, generous time limits and extended
time are only granted when documentation of a disability is reviewed and approved (Sireci,
2005). In addition, the computerized-adaptive technology on which the MAPT-CCR is built
allows the test to be tailored to the proficiency level of the specific learner taking the exam,
which avoids presentation of items that are too difficult or too easy for learners.
A wide variety of accommodations have been used to facilitate access to testing for
SWD. In their review of the literature, Thompson, Blount, and Thurlow (2002) categorized
accommodations into one of four general categories: presentation, response, setting, or
timing/scheduling. Presentation accommodations included oral administration (i.e., “read aloud”
protocols where the test directions and/or items are read to the test taker15), changes in test
content (e.g., simplified language), and changes in test format (e.g., Braille, large print).
Timing/scheduling accommodations included allowing extended or unlimited time and breaking
up test administration into separate sessions (in a single day or over multiple days). Response
accommodations included allowing students to write directly into a test booklet or dictate their
answers. Setting accommodations typically involved administering the tests individually or in a
separate room. Sireci, Scarpati, and Li (2005) and Thompson, Blount, and Thurlow (2002)
found that the two most popular accommodations given to SWD were extended time and oral
administration.
Permissible Accommodations

15

Oral accommodations include read-aloud, computer audio and/or video, and screen-reading software.
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Although the MAPT-CCR was constructed to be as flexible as possible to accommodate
learners with various disabilities, there may be many cases in which accommodations are
necessary to get a more accurate measure of a particular learner’s knowledge and skills. We
recommend that the policy for granting accommodations to the MAPT-CCR be as flexible as
possible. The criteria for whether an accommodation should be granted are (a) whether the
accommodation removes a barrier that may hinder a learner’s performance on the MAPT-CCR,
and (b) whether the accommodation will change what the MAPT-CCR is measuring.
We recommend the following accommodations be granted for learners who may want
them, since they are not considered to change the construct (math or reading proficiency)
measured on the MAPT-CCR:
•
•
•
•
•
•
•
•
•
•

Extended time beyond the two-hour time limit, including splitting the test up
across separate occasions
Separate testing room (away from other learners)
Increase font size (large print)
Braille version of the test (currently unavailable)
Touch screen technology for answering questions
Read-aloud presentation of instructions
Sign language presentation of instructions
Recording answers for learners
Use of manipulation equipment (e.g., a head-stick) for navigating through test and
answering items
Reading the test aloud

Read-aloud (oral) accommodations are not recommended for the MAPT-CCR for Reading
because that accommodation is thought to change the part of the MAPT-CCR measuring reading
comprehension to listening comprehension. In fact, most states consider read-aloud
accommodations for reading tests to be a modification (alteration of the construct), rather than an
accommodation (McKevitt & Elliott, 2003; Thompson & Thurlow, 2002).
The above list of accommodations is not exhaustive and so other accommodations may
be requested in some circumstances. ACLS should be contacted for approval in such situations.
A terrific resource for learning more about test accommodations is the web site for the National
Center for Educational Outcomes (http://www.education.umn.edu/NCEO/default.html),
particularly their frequently asked questions and their test accommodations bibliography
(http://education.umn.edu/NCEO/AccomStudies.htm).
To promote the most valid interpretations of MAPT-CCR scores, the accommodations
granted to learners should match their needs. Thus, accommodations should not be provided to
anyone who wants one, just because they happen to be available or allowable. Rather, test
accommodation decisions should be made in a careful and thoughtful manner, considering the
issues of access and validity.
Decisions regarding test accommodations are difficult to make and should be revisited
after learners have had experience taking the MAPT-CCR. One way to help decide whether
accommodations are needed is to have learners take the MAPT-CCR Practice Tests and observe
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how they interact with the material. Interviewing them about their experience on the Practice
Tests, and other tests they have taken in the past may also be helpful. Decisions regarding
whether to provide an accommodation, and which accommodations will promote valid score
interpretation should be based on a comprehensive evaluation of the needs of specific learners and
consideration of valid test score interpretation.
4. Test Security
A key threat to the validity of a testing program is theft of items. From test development
through the release of the operational tests, test security has been a high priority. AE teachers
and administrators participated in the test development process at a number of important points,
but the security of the item bank was ensured at all times. Prior to participating in the sensitivity
review, content validity review, and/or standard setting process all panelists reviewed and signed
a non-disclosure agreement. This document specified that all materials and knowledge about the
MAPT-CCR and specific items were not to be discussed outside of the meeting. At the
conclusion of each meeting all of the materials were collected and at no time were any potential
operational items released in electronic form. Through the secure login process, AE participants
in the review process have also never had access to the item pool.
A number of measures have been put in place to address security concerns for the
operational MAPT. All test administrators must attend a four hour training to be able to
administer the MAPT. The training is based on the test administrator manual. The manual is
available at http://www.doe.mass.edu/acls/assessment/MAPT/teachermanual.doc and also
reproduced in Appendix E here. The manual walks the administrator through the assessment
process using descriptions of the test and screen shots to illustrate what is asked of the student at
each point before, during, and after the test. At the completion of the training the trained test
administrators’ names are submitted to OWL Technical Support to receive unique logons and
passwords. The test administrators will use their logon to submit technical support questions and
to access the teacher-only portions of the assessment (Practice Tests and Sample Questions). A
trained test administrator or teacher administers the tests, and the test administrator is present
throughout the entire testing period. Learners are allowed to use scrap paper, but the test
administrators are trained to collect all papers at the conclusion of the testing session. If any
questions arise during the testing process about computer functionality or test content, the test
administrator has been trained to use the Send Message feature to request support.
Each student also has a unique login and password that is requested through ACLS’s
SMARTT SSL system. Each time a login is used, a record is created in the OWL system. If the
MAPT-CCR for Reading or MAPT-CCR for Mathematics were accessed, the status field will
change to show the test has been accessed. While the MAPT-CCR is an untimed test, the
training strongly recommends that students complete the test in one sitting within a two-hour
time block. The training emphasizes that teaches should provide a two hour time period for
students to test in a quiet setting where they can work undisturbed. If students become ill or
have a leave for an emergency, they can come back later and continue testing where they left off.
However, the test must be completed within 15 days of the start date. If this deadline is not met,
students will need to restart the test from the first question and will see a new set of questions. A
retest is initiated only in this circumstance where the test is not completed and the 15 day testing
window has expired. The training emphasizes that if a test has been completed, a score cannot
be invalidated and a retest cannot be granted.
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There is also a minimum two-month time interval between pre- and post-testing, to
ensure the tests are being used only as intended. In addition, there is a maximum of three test
administrations per year. After the test is completed, the data are securely transferred back to the
SMARTT system at regular intervals twice a day.
One other effective way to enhance security is to increase the size of the MAPT-CCR
item banks. The Massachusetts Department of Elementary and Secondary Education has
invested significant resources to increase the size of the item bank. Currently, UMass adds
approximately 150 items to the item bank in each content area each year through continuous
pilot testing.
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Chapter X. Interpreting MAPT-CCR Test Scores
In Chapter V (Developing the MAPT-CCR Score Scale), we described how the MAPTCCR score scale was created, and in Chapter VI (Establishing the Cut-Scores for the NRS
Educational Functioning Levels on the MAPT-CCR) we described how the cut-scores on the
MAPT-CCR that distinguish among the NRS EFLs were set. In this chapter, we revisit the
MAPT-CCR score scales and EFLs to ensure consumers of MAPT-CCR score information
appropriately interpret these scores.
Learners who take the MAPT-CCR for Reading or the MAPT-CCR for Mathematics are
presented with a final screen at the conclusion of their test session which provides them with
some score information. In addition, score reports are available through the COGNOS data
system which give detailed performance information for individual test-takers and for groups of
examinees (such as classes).
1. Overview of MAPT-CCR Scores
The MAPT-CCR score scale ranges from 200 to 700. A score of 200 is the lowest
possible score and a score of 700 is the highest possible score as illustrated below (Figure X.1).
Figure X.1
200
(lowest possible score)

700
(highest possible score)

After taking the MAPT-CCR for Reading or the MAPT-CCR for Math, all students are given a
score on this scale. Scaled scores are based on the number and difficulty of the items that the
student correctly answered. A student who answers many difficult items correctly will earn a
higher score than a student who answers the same number of easier items correctly. Essentially,
this method of scoring gives students more “credit” for answering a difficult item correctly than
for correctly answering an easier item.] The mathematical details of this scoring are based on a
statistical model called item response theory (see Chapter V, Developing the MAPT-CCR Score
Scale), but from the perspective of test users, the key points of score interpretation are that:
1. All students receive a score between 200 and 700;
2. Students’ scores are determined by the number and the difficulty of the items they answer
correctly.
MAPT-CCR scores represent an estimate of students’ proficiency in mathematics or
reading according to objectives listed in the CCRSAE and the skills listed in the NRS EFL
descriptors. Educational tests, like all psychological measures, are imperfect. Therefore, it is
possible that students’ true proficiencies may be above or below the estimate provided by
MAPT-CCR. A score range around the scaled score is provided as well, and educators are
encouraged to use the score range in discussing students’ performance on the MAPT-CCR. The
student levels and EFLs associated with MAPT-CCR scores are very general descriptions of
proficiency. Although these descriptions are useful for understanding students’ performance on
the test and for a general description of their skills, other information should be used to
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determine the strengths and weaknesses of individual students. For example, the MAPT-CCR
does not provide diagnostic information within either subject area. Such information would
require a much longer exam to reliably measure subcomponents of the math and reading
domains.
The MAPT-CCR is not a placement test and should not be used as the determinant of
placement by programs. However, when used in conjunction with other information about
students’ knowledge, skills, and abilities, programs may find MAPT-CCR scores helpful for
such placement, particularly when both pre-test and post-test scores are available. Educators who
help adult students interpret their MAPT-CCR scores should stress that these scores are
approximations of where the students stand on a continuum of content taught in various AE
classes. They should also stress that any score gains on the MAPT-CCR scale are indicators of
progress on this continuum.
2. Test Session Final Screen Score Report
A sample final test session screen for a learner who took the MAPT-CCR for
Mathematics is presented in Figure X.2, and the sample final test session screen for the MAPTCCR for Reading is presented in Figure X.3. The first final test session screen (Mathematics)
illustrates a learner who obtained a score of 499 on the Mathematics test and is placed in the
score range of 400-499, corresponding the Middle Intermediate EFL. This person would have to
earn a score of 500 or higher upon retesting to be classified as exhibiting gain under the NRS.
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Figure X.2
Sample Score Report: MAPT-CCR for Mathematics

The fictitious final test session screen in Figure X.3 shows a learner who scored 380 on
the MAPT-CCR for Reading, and who is classified into the Low Intermediate EFL. For NRS
accountability purposes, the learner would have to achieve a score of at least 400 upon retesting
to be classified as achieving educational gain.
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Figure X.3
Sample Score Report: MAPT-CCR for Reading

On the Test Results screen, students are thanked for taking the test. The Test Results
page also lists the following information:
•
•
•

the test they took, Mathematics or Reading (“MAPT-CCR for Math” or “MAPT-CCR
for Reading”)
the student’s name, SMARTT ID, and current AE program
the results for the current test administration, including
o date and time the test was finished
o the student’s MAPT-CCR score (“Your Score”)
o the score range, which reports the confidence band around a student’s score
o a table showing the different test levels and where the student’s score appeared in
a specific level.

The student’s scale score will be located within a cell of the table corresponding to a
MAPT-CCR 100-point score interval, which is highlighted in green. The “X” representing the
student’s score will be approximately situated within that cell relative to their MAPT-CCR scale
score. For example, if a student obtains a score of 380 on the MAPT-CCR the “X” will be
positioned close to the right-hand edge of the cell illustrating the 300-399 range. This table
shows the score ranges for each test level. The test levels are aligned with the CCRSAE levels,
indicating what students at this level are likely to know and be able to do relative to the
CCRSAE and the NRS EFLs.
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Before students exit the score report page, test administrators may wish to print out the
score report page for a complete record of the student’s test results. The test results are exported
nightly from UMASS/OWL into the ACLS SMARTT system.
3. MAPT-CCR Interpretive Score Reports
Moving on to the interpretive score reports for the MAPT-CCR, a further way to
understand student performance on the MAPT-CCR is to use the MAPT-CCR score reports
available through Massachusetts Department of Elementary and Secondary Education database
system, which administrators and teachers can log into to securely access reports for individual
students as well as student groupings (classes or user-generated groups). Although a primary
purpose of the MAPT-CCR is to fulfill federal accountability demands under the National
Reporting System, adult educators in Massachusetts want to use MAPT-CCR results to identify
students’ strengths and weaknesses and to inform instructional planning. It is with these aims in
mind that the MAPT-CCR interpretive score reports were designed. There are two types of
MAPT-CCR score reports available in the state data management system within 24 hours for
each content area. The first report is the Individual Student Score Report, which provides
information about how each individual student did on a particular MAPT-CCR test. The second
is the Class Score Report, which is organized at the class or user-generated grouping level and
gives AE teachers insight into the performance of groups of students.
All items on the MAPT-CCR are aligned with a benchmark from the College and Career
Readiness Standards for Adult Education (CCRSAE; Pimentel, 2013). Because all MAPT-CCR
items measure a benchmark in the CCRSAE, the student report focuses on the benchmarks
measured by each item completed by a student. For each completed item, the individual student
report also provides information regarding how difficult the specific item was, as well as whether
the student answered the item correctly or incorrectly.
The group-level report aggregates performance for groups of students. As described in
Chapter III (Description of the MAPT-CCR), the MAPT-CCR is a computerized-adaptive test,
which means that as a student responds to items on the test, the system keeps track of whether
the item was answered correctly. If a student is not doing well on a set of items, the computer
chooses a slightly easier set to administer next. If the student is doing very well on a set of
items, the computer will choose a slightly harder set. This adaptation of the test to the student is
helpful for obtaining an accurate measure of a particular student’s reading proficiency. However,
it introduces some complexity for score reporting at the class level because all students within a
class do not respond to the same sets of items. Furthermore, the MAPT-CCR tests completed by
students within a class are likely to differ greatly with respect to the difficulty of the sets of items
completed by each student. Thus, the MAPT-CCR class reports are likely to look very different
from score reports from other tests because the MAPT-CCR is individualized.
A few basic points about the MAPT-CCR must be understood before learning about the
score reports in detail:
1. All MAPT-CCR items are secure, which means they are confidential and cannot
be included on a score report.
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2. A MAPT-CCR tests contains 35 items that contribute to a student’s score. There
are also five pilot items included in each test, but these are not included in
computing a student’s score.
3. Each MAPT-CCR test item measures a specific benchmark in the CCRSAE
4. MAPT-CCR test items differ from one another in terms of difficulty. A relatively
easy item is answered correctly by most adult education learners, even those who
are at a low learning level. A relatively difficult item is answered correctly by
very few learners, most of whom are at the highest learning levels.
5. There is not one single MAPT-CCR test form in either content area (e.g., as the
TABE has forms 9/10). Instead, the specific 35 scored items administered to a
student are chosen from a large pool of items each time a learner takes the
MAPT-CCR. The computer ensures that the items selected (a) represent the
intended content dictated by the test specifications and (b) are at the most
appropriate difficulty level for the specific student.
Given these points, the challenges around providing specific information on students’
MAPT-CCR performance at both the individual and class levels should be evident. We solve the
problem somewhat for the Student Score Report by reporting the benchmark measured by each
item, rather than reporting the item itself. This solution maintains the security of the items yet
allows teachers to identify the benchmark measured by the item. We also report the difficulty
level of the item so that teachers can better understand why a student may or may not have
correctly answered an item.
For the Class Report, it is not possible to report item-level information or to report results
at the benchmark level. This is because each MAPT-CCR test is composed of 35 items
specifically geared to each individual student’s most appropriate difficulty level, as explained in
point #4 above. The Class Report addresses this problem by focusing on Domains or Content
Strands rather than benchmarks.
The Score Scale
To explain the difficulty level of an item, we must first discuss the MAPT-CCR score
scale. As previously discussed, a score of 200 is the lowest possible score and a score of 700 is
the highest possible score How scores are calculated is mathematically complex but is based on
the difficulty of an item and whether the student answered the item correctly.
Understanding Item Difficulty
Item difficulty refers to how easy or hard an item is. Suppose we have two items, item A
and item B. If 50% of all students answer item A correctly and 75% of those students answer
item B correctly, we say item A is “more difficult” than item B. Unlike the content strand or
benchmark an item measures, the difficulty level of an item is not an inherent characteristic of
the item. Rather, it is determined by the number and types of students who correctly answer the
item. Item difficulty is more specific than just noting that a test-taker got an item written to a
benchmark right or wrong. It is possible that two questions written to the same benchmark will
differ in their level of difficulty simply because one question is more challenging than the other.
MAPT-CCR score reports for Mathematics
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Within the state’s data management system, the individual score reports for the MAPTCCR for Mathematics can be accessed to show performance by Content Strand or by Cognitive
Level. These reports are identical in format, but differ in how items are grouped and in the
information about the items. Below, we discuss the Individual Student Score Reports followed
by the Group-level Score Reports.
MAPT-CCR for Mathematics Individual Student Score Report by Content Strand
Please note the following features of the Individual Student Score Reports by Content
Strand:
•
•
•

•
•

The Individual Student Score Report by Content Strand is for a single test administration.
Note the test date printed in the upper right-hand corner of the report. The student’s
score and score range (explained below) are also reported.
The report is divided into two sections—the benchmarks associated with items the
student answered correctly are located on the left side, and the benchmarks associated
with items the student answered incorrectly are located on the right side.
The items are organized by the content strands in the CCRSAE:
o Numbers and Operations: Base Ten (NBT)
o Operations & Algebraic Thinking (OA) and Expressions & Equations (EE)
o Numbers & Operations: Fractions (NF) and Ratios & Proportional Relationships
(RP)
o The Number System (NS)
o Geometry (G)
o Measurement & Data (MD) and Statistics & Probability (SP)
o Functions (F)
Within each content strand, the items are sorted by difficulty level.
For each item, the code for the benchmark it measures is reported, as well as a brief
description of the benchmark. The full benchmark description can be obtained from the
CCRSAE standards document, linked previously.
A sample Individual Student Score Report by Content Strand is presented in Figure 2.

For this particular student, note that 24 items were answered correctly, and 11 items were
answered incorrectly. Please note that the actual name and site would appear on the score report,
but they are blocked out here in the figure to protect confidentiality.
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Figure X.4
Sample MAPT-CCR for Mathematics Student Score Report by Content Strand

In the top section of the Individual Student Score Report by Content Strand, along the left
is listed the fiscal year in which the test was taken, the site name, the student’s code, and class
and class level. Class here refers to the number of the class in the SMARTT system, and class
level is the level of the class as determined by the program.
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On the right side of the header is the test date (actual date of the test administration), the
number of the test (first or pre-test, second optional test or third and post-test), the student’s
MAPT-CCR score and the score range associated with that score, and the level at which the test
was started.
The student score range acknowledges the fact that all tests are imperfect measures of
student performance, and if the student were retested before learning anything new, it is likely
they would not earn the exact same score. It is calculated by taking the student’s MAPT-CCR
score and then adding and subtracting a margin of error based on the reliability of the MAPTCCR score. The important point here is that the score range acknowledges the fact that all tests
are imperfect measures of student performance, and if the student were retested before learning
anything new, it is likely they would not earn the exact same score. We provide the score range
on the Student Score Report to give an idea of how high or low the student’s “true” mathematics
proficiency is on the MAPT-CCR scale. This is especially important when comparing pre- and
post-test scores to determine if a student made learning gains. If the second test score is within
the score range of the first test, then the student has not exhibited any learning gains.
After the header text, there is a small table illustrating the MAPT-CCR scale in the top
row. The second row provides a graphical representation of the student’s score range.
In Figure X.5 are highlighted some specific aspects of the full score report shown in
Figure X.4.
Figure X.5
Extraction of Individual Student Score Report by Content Strand Body

The body of the Individual Student Score Report by Content Strand is divided
vertically into two sections. On the left are questions that a student answered correctly. In
this example, the student answered 24 items correctly. On the right side of the report is a
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listing of the questions the student answered incorrectly (here, that is 11). Every one of the 35
scored items on a student’s MAPT-CCR for Mathematics test will appear in one of these
columns.
Moving down in Figure X.5, note that each row represents a test item and lists the
benchmark number that test item measures from the CCRSAE standards. It also shows the
abbreviated text of the benchmarks, and an item difficulty value. The items here are grouped
according to the seven domain groups in our test specifications, aligning to the CCRSAE.
These are: Numbers and Operations: Base Ten; Operations & Algebraic Thinking and
Expressions & Equations; Numbers and Operations: Fractions and Ratios & Proportional
Relationships; The Number System; Geometry; Measurement & Data and Statistics &
Probability; and Functions. Within each domain group, test items are ordered by the item
difficulty from most difficult to easiest.
MAPT-CCR for Mathematics Individual Student Score Report by Cognitive Level (Figure 5, Page
10)
MAPT-CCR for Mathematics items are also classified as measuring one of three
cognitive levels (also called Components of Rigor)-Conceptual Understanding, Strategic
Thinking, and Procedural Understanding. Please note the following features of the Individual
Student Score Reports by Cognitive Level/Components of Rigor:
•
•
•

•
•

The Individual Student Score Report by Cognitive Level is for a single test
administration. Note the test date printed in the upper right-hand corner of the report.
The student’s score and score range (explained below) are also reported.
The report is divided into two sections - the benchmarks associated with items the student
answered correctly are located on the left side, and the benchmarks associated with items
the student answered incorrectly are located on the right side.
The items are organized by Cognitive Levels:
o Conceptual Understanding
o Strategic Thinking
o Procedural Understanding.
Within each cognitive level, the items are sorted by difficulty level.
For each item, the code for the benchmark it measures is reported, as well as a brief
description of the benchmark. The full benchmark description can be obtained from the
CCRSAE standards document.

In Figure X.6 is presented an alternate version of the Individual Student Score Report
for the same student as in Figure X.4, but organized by cognitive level rather than content
strand. The header in the Individual Student Score Report by Cognitive Level remains the
same as for the Content Strand version. Whereas in Figure X.4 items were divided into
content areas, here in the body of the report the items are broken out by cognitive levels.
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Figure X.6
Sample MAPT-CCR for Mathematics Individual Student Score Report by Cognitive Level
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Interpreting the Individual Student Score Reports in Mathematics
As illustrated in the previous figures, a great deal of information is presented in these
Content Strand and Cognitive Level versions of the Individual Student Score Report. The
reports indicate the numbers of items answered correctly and incorrectly for the student, the
benchmark measured by each item, and the difficulty level of the item. Depending on the
version of the report chosen by the user, the content strand or cognitive level measured by the
item is also provided. But what does all this information mean, and how can teachers use it to
help the student? In this section, we provide some ideas about how to interpret the Student Score
report. These ideas focus on (a) the benchmarks, content strands, and cognitive levels measured
by the items, (b) the student’s score range, and (c) the difficulty levels of the items answered
correctly and incorrectly.
It is particularly instructive to focus on items answered correctly and incorrectly that are
located outside of the student’s score range. If a student gets items wrong that are lower than the
lower end of the score range, those benchmarks may be areas for instruction to focus on.
Likewise, items answered correctly that are above the upper end may be areas of strength, and
items answered incorrectly above the upper end of the score range are also benchmarks that may
help to guide instruction as well.
In some cases, it may be helpful to consider the Individual Student Score Reports by
Content Strand and Cognitive Levels together, to understand how student performance on certain
items might be explained by both the content of the material tested as well as the cognitive
complexity of the item.
Group-level Score Reports in Mathematics
The Group-level Score Reports are very different from the Individual Student Score
Reports in the following areas:
•
•
•

individual students within a class do not typically see the same questions on a MAPTCCR test,
the range of difficulty on MAPT-CCR tests within a class may be considerable, and
the class-level reports summarize performance at the content strand level rather than for
individual benchmarks.

The Group-level Score Reports can be generated to analyze test scores by Content Strand
or Components of Rigor (also known as Cognitive Levels). These options allow teachers to
determine what information they would like to see on the report.
Figure X.7 provides an example of a Class Score Report by Content Strand. The header
of this Class Score Report includes the Fiscal Year, the site name (blocked out here for
confidentiality), the Class Number listed in SMARTT, the number of students in the class, the
number of tests the report includes, and the date on which the report was run. Note that in this
example, the number of tests (2) is the same as the number of students (2); however, these
numbers do not need to match. In other classes, some students may have taken the test once,
some may have taken it twice, and perhaps some may have taken it a third time by the date this
report was run, all within a fiscal year. This means that when a teacher looks at this report,
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depending on how many times different students have taken the MAPT-CCR within a fiscal
year, there may be more test administrations than students in the class report. The report may
include data on more than one test administration for some students.
In looking at the body of the Class Score Report in Figure X.7, along the left margin of
the table are the Content Strands from the CCRSAE. Along the top of the table are ranges of
item difficulty on the MAPT-CCR scale (200-299, 200-399, 400-499, 500-599, and 600-700).
Note that if no students in a class have seen items within a certain range of the MAPT-CCR
scale, that range will not be displayed. In Figure 6, no student has seen items in the 200-299
score range and thus it is not displayed in the table on the report. As described earlier, each item
on the MAPT-CCR is located on the MAPT-CCR scale and so falls into one of these score
ranges. This is a way of characterizing item difficulty because in reporting student scores, it is
important to note that the adaptive nature of the MAPT-CCR results in different students within
a class seeing items of different difficulty.
Consider the column headed by 500-599 in Figure 6. In the row labeled OA&EE
(Operations & Algebraic Thinking and Expressions & Equations), there are three student
responses in the 500-599 range, and 73% were answered correctly. This might be reflecting that
the same item was seen by three different students, or that three different items were seen by
different students (since this report includes only two students and two tests, we know that one of
the items was seen by both students). The point remains: in this class, among Operations &
Algebraic Thinking and Expressions & Equations items at the higher end (500-599) of the
MAPT-CCR scale, almost three-quarters of the occasions where items in that category were
presented to learners the items were answered correctly. Overall, the group of students in this
class may have a relatively good grasp of the benchmarks associated with algebra. However,
when the number of student responses is less than five, be aware that this is a relatively small
number of items and any conclusions to be drawn are likely to be unreliable.
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Figure X.7
MAPT-CCR for Mathematics Class Score Report by Content Strand

In Figure X.8, the Class Score Report is segmented by Components of Rigor.
Interpretation of this Class Score Report by Components of Rigor is much the same as described
in Figure 6 for the Class Score Report by Content Strand. Notice here that the row categories
represent each of the three Components of Rigor (also known as Cognitive Levels) groupings.
There are a number of patterns that teachers can look for in these Class Reports by
Cognitive Level. For example, look for cells with high numbers of student responses and
comparatively low percent corrects. For example, in the 500-599 range, there were fourteen
responses recorded to the Procedural Understanding component, but only 57% of those answers
were correct. This might be something to work on. Similarly, in the 600-700 range, there were
eight responses recorded (from the two students included in this report) for the Conceptual
Understanding component, and 38% of those answers were correct.
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Figure X.8
MAPT-CCR for Mathematics Class Score Report by Topic and Cognitive Level

MAPT-CCR score reports for Reading
Within the state’s data management system, the individual score reports for the MAPTCCR for Reading can be accessed to show performance by Reading Standard. These reports are
identical in format, but just differ in how items are grouped and in the information about the
items. Below, we discuss the Individual Student Score Reports followed by the Group-level
Score Reports.
MAPT-CCR for Reading Individual Student Score Report by Text Type
Please note the following features of the Individual Student Score Reports by Content
Standard:
•
•
•
•

The Individual Student Score Report by Text Type is for a single test administration.
Note the test date printed in the upper right-hand corner of the report. The student’s
score and score range (explained below) are also reported.
The report is divided into two sections—the benchmarks associated with items the
student answered correctly are located on the left side, and the benchmarks associated
with items the student answered incorrectly are located on the right side.
The items are organized by the text types:
o Informational Reading
o Literary Reading
Within each text type, the items are sorted by difficulty level.
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•

For each item, the code for the benchmark it measures is reported, as well as a brief
description of the benchmark. The full benchmark description can be obtained from the
CCRSAE (http://www.sabes.org/CCRStandards).

A sample Individual Student Score Report by Text Type is presented in Figure X.9. For
this particular student, note that the student answered 24 items correctly and answered 11 items
incorrectly. Please note that the actual name and site would appear on the score report, but they
are blocked out here to protect confidentiality.
Figure X.9
Sample MAPT-CCR for Reading Student Score Report by Text Type

The top section of the Individual Student Score Report by Text Type includes the fiscal
year in which the test was taken, the site name, the student’s name, and class and class level.
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Class here refers to the number of the class in the SMARTT system, and class level is the level
of the class as determined by the program. On the right side of the header is the test date (actual
date of the test administration), the number of the test (first or pre-test, second optional test or
third and post-test), the student’s MAPT-CCR score and the score range associated with that
score, and the level at which the test was started.
The student score range acknowledges the fact that all tests are imperfect measures of
student performance, and if the student were retested before learning anything new, it is likely
they would not earn the exact same score. It is calculated by taking the student’s MAPT-CCR
score and then adding and subtracting a margin of error based on the reliability of the MAPTCCR score. We provide the score range on the Student Score Report to give an idea of how high
or low the student’s “true” reading proficiency is on the MAPT-CCR scale. This is especially
important when comparing pre- and post-test scores to determine if a student made learning
gains. If the second test score is within the score range of the first test, then the student has not
exhibited any learning gains. After the header text, there is a small table illustrating the MAPTCCR scale in the top row. The second row provides a graphical representation of the student’s
score range.
In Figure X.10 we focus on some specific aspects of the full score report shown in
Figure X.9.
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Figure X.10
Extracted View of Individual Student Score Report by Text Type

The body of the Individual Student Score Report by Reading Standard is divided
vertically into two sections. On the left are questions that a student answered correctly. In
this example, the student answered 24 items correctly. On the right side of the report is a
listing of the questions the student answered incorrectly (here, that is 11). Every one of the 35
scored items on a student’s MAPT-CCR for Reading test will appear in one of these
columns.
Moving down in Figure X.10, note that each row represents a test item and lists the
benchmark number that the test item was mapped to from the CCRSAE. It also shows the
abbreviated text of the benchmarks, and an item difficulty value. The items here are grouped
according to the two Text Types, which are Informational Reading, and Literary Reading.
Within each strand, test items are ordered by the item difficulty from most difficult to easiest.
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Individual Student Score Report by Domains
MAPT-CCR for Reading items are also classified as measuring one of three domains—
Key Ideas and Details; Craft and Structure; or Integration of Knowledge and Ideas. Please note
the following features of the Individual Student Score Reports by Domain:
•
•
•

•
•

The Individual Student Score Report by Domain is for a single test administration. Note
the test date printed in the upper right-hand corner of the report. The student’s score and
score range (explained below) are also reported.
The report is divided into two sections—the benchmarks associated with items the
student answered correctly are located on the left side, and the benchmarks associated
with items the student answered incorrectly are located on the right side.
The items are organized by Domains:
o Key Ideas and Details
o Craft and Structure
o Integration of Knowledge and Ideas
Within each domain, the items are sorted by difficulty level.
For each item, the code for the benchmark it measures is reported, as well as a brief
description of the benchmark. The full benchmark description can be obtained from the
CCRSAE.

Understanding the Domains Measured on the MAPT-CCR
All MAPT-CCR for Reading items were written to and classified according to three
domains: (a) Key Ideas and Details; (b) Craft and Structure; or (c) Integration of Knowledge and
Ideas. These levels were included in specifying the content of the test to ensure that items were
written to measure skills necessary for the different purposes for which reading is used. Brief
descriptions of these cognitive levels follow.
The domains describe the types of mental processes learners use for different reading
skills to respond to MAPT-CCR for Reading test items. Reading entails understanding a text,
applying that understanding, and then extending it to show a deeper level of knowledge.
More specifically, Key Ideas and Details is the domain focused on the skills necessary
to understand the meaning and main point of a text. This includes understanding how pieces of
information in the text (such as people, events, and ideas introduced in the text) interact and
provide meaning to the text. Items within this domain test a student’s understanding of a text and
how the details in the text provide that meaning.
While Key Ideas and Details focuses on the ideas within the text, the Craft and
Structure domain is about how the words used and the structure of the text create a specific
meaning and tone. Items within this domain test the skill of the student in identifying how the
structure of the text provides meaning and feeling to the text.
Finally, the Integration of Knowledge and Ideas domain focuses on gaining knowledge
and meaning beyond a single text. This domain focuses on gathering information from multiple
sources such as graphics and additional texts. Furthermore, part of the skills assessed in this
domain is a student’s skill in differentiating facts and opinions across texts and authors as well as
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determining if there is enough evidence within texts to support the claims within a text or
multiple texts.
In Figure X.11, we present an alternate version of the Individual Student Score
Report for the same student as in Figure X.9, but organized by Domain rather than Text
Type. The header in the Individual Student Score Report by domain remains the same as for
the Text Type version.
Figure X.11
Sample MAPT-CCR for Reading Individual Student Score Report by Domain

Group-level Score Reports in Reading
The Class Score Report is very different from the Individual Student Score Reports in the
following areas:
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•
•
•
•

individual students within a class do not typically see the same questions on a MAPTCCR test,
the range of difficulty on MAPT-CCR tests within a class may be considerable,
the class-level reports summarize performance by a combination of Content Standard and
domain rather than for individual benchmarks, and
Domains are referred to as topics in the class report.

Topics represent an intermediary step between the more detailed “benchmarks” and
general domains. Essentially, topics represent meaningful groupings of related benchmarks that
relate to a common theme of instruction. In all cases, the benchmarks that are grouped together
are from a common domain. There are a total of twelve topics, as illustrated in Table X.1. The
domains and topics go across the Reading anchors presented in the CCRSAE.
Table X.1
MAPT-CCR for Reading Topics
Domain

Topics

Anchors

Key Ideas
and Details

Identify words
Use general academic vocab.
Locate explicit info in text
Determine central ideas/themes
Summarize key details/ideas
ID/analyze connections in text
Understand fig. language, word relationships, nuances in word
meanings
Understand author purpose/org.
Identify and analyze literary structures, techniques, and styles

Reading: 1, 2, 3
Language: 4, 6
Foundational Skills: 2,3,4

Craft and
Structure

Integration Use information and ideas
of
Evaluate content and claims
Knowledge Combine and compare/contrast themes, ideas, points of view,
& Ideas
claims
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Reading: 4, 5, 6
Language: 5

Reading: 7,8,9

The Class Score Report is generated to analyze test scores by Text Type and Domain.
Figure X.12 provides an example of a Class Score Report. The header of this Class Score Report
includes the Fiscal Year, the site name (blocked out here for confidentiality), the Class Number
listed in SMARTT, the number of students in the class, the number of tests the report includes,
and the date on which the report was run. Note that sometimes the number of tests may be larger
than the number of students. Depending on when the report is run, some students have taken the
test once, some may have taken it twice, and perhaps some may have taken it a third time by the
date this report was run, all within a fiscal year. This means that when a teacher looks at this
report, depending on how many times different students have taken the MAPT-CCR within a
fiscal year, there may be more test administrations than students in the class report. Thus, this
report may include data on more than one test administration for some students.
Along the left margin of the table are the Strands from the CCRSAE and the Domains
within the Strands. Along the top of the table are ranges of item difficulty on the MAPT-CCR
scale (200-299, 300-399, 400-499, 500-599, and 600-700). If a class has not taken test items
within a certain portion of the MAPT-CCR scale, that part of the range is not presented in the
report. In the report shown in Figure X.12, the 600-700 score range is not displayed as students
in that particular class did not see any items from that difficulty range. As described earlier, each
item on the MAPT-CCR is located on the MAPT-CCR scale and so falls into one of these score
ranges. This is a way of characterizing item difficulty because in reporting student scores it is
important to note that the adaptive nature of the MAPT-CCR results in different students within
a class seeing items of different difficulty.
Consider the column headed by 200-299 in Figure X.12. In the row labeled Key Ideas
and Details within the Informational Reading strand, there are 14 student responses in the 200299 range, and all were answered correctly. This might be reflecting that the same item was seen
by fourteen different students, or that several different items were seen by different students (as
this example only includes 8 students, we know that those students saw multiple items in this
domain). The point remains: in this class, among the 14 items in that grouping (informational
reading – Key Ideas and Details within the 200-299 difficulty level), on all occasions all the
learners answered correctly. Similarly, of the 14 items in the 300-399 range for this Content
Standard/domain combination, 86% of those were answered correctly by this class. In the 400499 range, that percentage drops to 57%, and is 29% in the 500-599 range. One thing to note
then, is that overall, in this class the students as a group may have a relatively good grasp of the
benchmarks associated with Key Ideas and Details in Informational texts for items appearing at
Levels 2 and 3, but as those items get harder, this may be an area for instruction at the class
level.
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Figure X.12
Class Score Report by Topic and Reading Standard

To interpret this Class Score Report, the logic outlined in the previous paragraph applies
throughout. Look at the item difficulty range along the top, and then choose a strand and topic to
focus on. Then, evaluate how many items within that difficulty range/strand and domain
combination were presented and were answered correctly. This provides a sense of the extent to
which students in a class were able to answer questions on a given strand/domain combination
correctly at a specific difficulty level.
In the example provided in Figure X.12, the class overall did well on items in the 200299 range, with the lowest percentage of items correctly answered in the Key Ideas and Details
domain of the Literary Reading Content Standard. On the opposite end of the score scale of this
report (500-599) the same domain/Content Standard is the one on which the class had the highest
percentage of items correctly answered. However, because the count of items administered in
that cell is low (N=2) there are too few item responses on which to base a strong judgment about
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the relative mastery of the class on benchmarks associated with that domain/Content Standard.
When the number of student responses is less than 5, be aware that this is a relatively small
number of items and any conclusions to be drawn are likely to be unreliable.
The bottom table in Figure X.12 provides the actual count of items per difficulty level for
the selected class. These numbers are provided to illustrate the actual numbers of items that were
in the main body of the table. The counts of items are higher in the main table because many of
those items are seen by more than one test-taker.
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Chapter XI. Conclusions and Looking Forward with the MAPT-CCR
Over the 12-year history of the operational MAPT testing program, the test has
undergone several critical iterations, presently culminating in the MAPT-CCR. The MAPTCCR for Mathematics and for Reading are assessments that are directly targeted to the
instruction that adult learners in Massachusetts receive, and learners’ proficiency is evaluated
against national proficiency standards developed by the U.S. Department of Education (DAEL,
2016). In this Technical Manual, we have compiled psychometric evidence - drawn from a wide
variety of sources and data analysis methods including surveys, studies involving expert
judgment, simulations, and other qualitative and quantitative analyses - to make a convincing
argument for the high technical quality of the MAPT-CCR as a measure of AE learners’
knowledge and skills in mathematics and reading, relative to their progress in meeting
educational goals. The data and processes presented here illustrate the ways in which the content
of the MAPT-CCR is aligned to the CCRSAE (Pimentel, 2013) and the NRS EFLs, and that the
utmost care is taken in test construction and maintenance procedures, from item development
and review, through calibration and scaling, to standard setting and operational procedures and
score interpretation. The MAPT-CCR adheres to the very best practices in testing as defined by
the Standards for Educational and Psychological Testing (AERA et al., 2014)
At the same time, educational test development and test evaluation are dynamic
processes. As more adult learners take these assessments and we continue to evaluate the
MAPT-CCR, we will continue to study the data and learn more about the MAPT-CCR’s utility
for instructional and accountability purposes. Our goal, as it has always been, is to continuously
improve the MAPT-CCR to help serve the assessment needs of adult learners and educators in
Massachusetts.
The MAPT-CCR assessments are important components of the curriculum, instruction,
assessment, and accountability activities in Massachusetts that are key to learners’ success in
reaching their educational goals. By keeping the assessment process collaborative among the
field of AE educators, the Massachusetts Department of Elementary and Secondary Education,
the test developers, and the learners themselves, it is our belief that these exams will continue to
meet the assessment needs of adult educators throughout the Commonwealth.
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Specifications for the ACLS Mathematics and Numeracy Proficiency
Tests.
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Specifications for the ACLS Reading Proficiency Tests.
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CEA-615
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Establishing achievement levels on a multi-stage computerizedadaptive test: An application of the Item Descriptor Matching
Method.
CEA-640
Sireci, S. G., Wells, C. S., Baldwin, P., & Han, K. T.
Evaluating item parameter drift in computerized-adaptive testing.
CEA-641
Sireci, S. G., Baldwin, P., Martone, D., Zenisky, A. L., &
Hambleton, R. K.
Awarding points for educational gain to Massachusetts Adult
Education Programs: Issues and recommendations.
CEA-655
Han, K. T., & Sireci. S. G.
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Test with both real and simulated data.
Martone, A., Sireci, S. G., & Griffin, L. (2008, April).
Exploring the process and results of teachers’ participation in an
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Checking the dimensionality of the Massachusetts Adult Proficiency
Test with both real and simulated data.
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Massachusetts Adult Proficiency Tests, Technical Manual: Version
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Liang, T., Wells, C.S., & Sireci, S. G.
Evaluating item parameter drift in computerized adaptive testing.
Martone, D., Marcotte, A., Copella, J., Sireci, S. G., Greene, S.,
McIsaac, M., Crevison, E., Kocik, J., Haberstroh, S., &
Schwerdtfeger, J.
Developing test specifications for a beginning literacy reading
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Zenisky, A. L., Sireci, S. G., & Martone, D.
Test accommodations for the MAPT: Review and recommendations
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Zenisky, A. L., Yoo, H., Meng, Y., Sireci, S. G., & Martone, D.
Massachusetts Adult Proficiency Test (MAPT) item bank status
report.
Zenisky, A. L., Copella, J., & Marcotte, A.
Beginning literacy reading assessment for the Massachusetts Adult
Proficiency Test: Assessment design options.
Shea, C., Sukin, T., Martone, A., Sireci, S. G., & Zenisky, A. L.
An item level comparison of the GED practice tests and the
Massachusetts Adult Proficiency Tests.
Patton, J. M., & Parker, P.
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Shea, C. L., & Sireci, S. G.
The Massachusetts Adult Proficiency Tests (MAPT) concurrent
validity study.
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Score reporting for the MAPT: Focus group results.
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banks and their representativeness of the new reading standards.
Zenisky, A. L., Lee, M. K., Cook, R. R., & Ryan, A. L.
A review of MAPT practice tests.
Center for Educational Assessment and Adult and Community
Learning Services Office.
Massachusetts Adult Proficiency Tests (MAPT) for Mathematics and
Numeracy: Understanding and Accessing the MAPT Score Reports.
Center for Educational Assessment, University of Massachusetts
Amherst, & Adult and Community Learning Services Office,
Massachusetts Department of Elementary and Secondary Education.
Understanding and accessing the MAPT for Reading score reports.
Ryan, A., Sireci, S. G., Peters, E., Almanzar, J., Crevison, E.,
Haberstroh, S., Kayser, K., & Schwerdtfeger, J.
Revisions to the specifications for the MAPT for Reading.
Crotts, K., Sireci, S. G., & Zenisky, A.
Evaluating content validity in a multistage adaptive test.
Colvin, K. F., Sireci, S. G., & Keller, L. A.
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Evaluating the cognitive levels measured by test items using item
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Marcotte, A.
Developing specifications for the Massachusetts Adult Proficiency
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Zenisky, A. L., & Sireci, S. G.
Developing specifications for the Massachusetts Adult Proficiency
Test for Mathematics - College and Career Readiness.
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Zenisky, A.L., Sireci, S. G., Diao, H., Goodridge, B., Kell, R., Lyon,
S., Martone, A., McSweeney, H., Noonan, M., Schwerdtfeger, J.
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Mathematics - College and Career Readiness.
Marland, J., Sireci, S. G., Zenisky, A.L., & Pham, D.
What can item response times tell us about differential item
functioning for English learners?
Sireci, S. G., Zenisky, A. L., Marland, J., Diao, H.,
Curry, D., Goodridge, B., Kell, V., Lyon, S., Martone,
A., McSweeney, H., Noonan, M., Mechem, T.,
Schwerdtfeger, J., & Varzan-Parker, D.
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Evaluating criteria for validity evidence based on test content.
Zenisky, A., McGann, C., Lonberg-Lew, S., & Braaten, M.
Update of the MAPT-CCR for Mathematics - Calculator and
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Readiness Test Specifications.
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Evaluating Cognitive Skills used by Adult Learners on a
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Botha, S.M.
Examining Response Time Data for the Massachusetts Adult
Proficiency Test
Botha, S.M.
Examinee Test Taking Effort on an Adult Proficiency Test
Lee, M. & Sireci, S.
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Assessment.
Khademi, A. & Sireci, S. G.
Summary of FY2011 & FY2012 MAPT Gain Data.
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Appendix B. Links to Additional Resources
ACLS General Website
http://www.doe.mass.edu/acls
ACLS Assessment Website
http://www.doe.mass.edu/acls/assessment/
Note: The above URL for the ACLS Assessment Page includes links to:
• MAPT Login Page (for MAPT tests, 20-item Practice Tests, and Sample Questions)
• MAPT Computer Basics
• MAPT Test Administrator Online Training
• MAPT Teacher and Test Administrator Manual – updated August 2018
• MAPT Learner Information Sheet
• MAPT-CCR for Mathematics Test Specifications
• MAPT-CCR for Reading Test Specifications
• MAPT-CCR for Mathematics Score Report-Quick Guide — updated March 2018
• MAPT-CCR for Reading Score Report-Quick Guide — updated March 2018
• MAPT-CCR for Mathematics Score Report-Interpretive Guide — updated March 2018
• MAPT-CCR for Reading Score Report-Interpretive Guide — updated March 2018
CEA-UMass Amherst Test Help Blog
http://blogs.umass.edu/aclstesthelp/
College and Career Readiness Standards for Adult Education (CCRSAE)
https://lincs.ed.gov/publications/pdf/CCRStandardsAdultEd.pdf
NRS Website
http://www.nrsweb.org
Education Functioning Level Descriptors
https://nrsweb.org/sites/default/files/NRS-TA-January-2018-508.pdf

238
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Andrea (Drey) Martone*
Donna Curry*
Veronica (Ronnie) Kell*
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Shirley Lyon
Helen McSweeney
Michael Noonan
Stephen G. Sireci
April L. Zenisky
Joshua Marland

The College of Saint Rose
Adult Numeracy Center at TERC
Mount Wachusett Community College
Lowell Adult Education Center
Northern Essex Community College
Berkshire County House of Correction
Northern Essex Community College
Center for Educational Assessment Staff
Center for Educational Assessment Staff
Center for Educational Assessment Staff

*Denotes MAPT-CCR for Mathematics Specifications Advisory Committee Member
MAPT-CCR for Reading - Test Specification Development Committee
Jeanne Almanzar*
Mary Beth Curtis*
Mary Giordano
Jeremy Jungbluth
Amanda Marcotte*
Luanne Teller
Stephen G. Sireci
April L. Zenisky
Emily Pichette
Hongyu Diao

Valley Opportunity Council
Lesley University
Lawrence Adult Basic Education
Holyoke CC / Springfield Adult Learning Center
University of Massachusetts Amherst
World Education Inc.
Center for Educational Assessment Staff
Center for Educational Assessment Staff
Center for Educational Assessment Staff
Center for Educational Assessment Staff

*Denotes MAPT-CCR for Reading Specifications Advisory Committee Member

239

MAPT-CCR for Mathematics – 2016 Content Validity Panel
Jeanne Almanzar
Veronica Kell
Jennifer Lewis
Sarah Lonberg-Lew
Seann MacNamara
Candice McGann
Helen McSweeney
Michael Noonan

Valley Opportunity Council
SABES / Mt. Wachusett Community College
Valley Opportunity Council
North Shore Community College
Boston Public Schools
Brockton Public Schools
Berkshire County Sheriff’s Office
Northern Essex Community College

MAPT-CCR for Reading – 2016 Content Validity Panel
Jeanne Almanzar
Robert (RJ) Ferullo
Joan Ford
Merilee Freeman
Brooke Machado
Lakshimi Nayak
Evonne Peters
Joan Schottenfeld
Dana Varzan-Parker
Melissa Viscovich

Valley Opportunity Council
The Literacy Project
SABES / Bristol Community College
SABES PD Center for English Language Arts
Boston Public Schools
SABES PD Center for English Language Arts
Educational Consultant
Anthony D. Perkins Community Center
MA Department of Elementary and Secondary Education
SCALE / Somerville Public Schools
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Jeanne Almanzar
Sarah Carbone
Shirley Lyon
Sarah Lonberg-Lew
Melissa Braaten
Helen McSweeney
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Springfield Technical Community College
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North Shore Community College
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Berkshire County Sheriff's Office
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Sylvia Green
Melissa Viscovich
Mary Giordano
Brooke Machado
Evonne Peters
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R. J. Ferullo
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SCALE / Somerville Public Schools
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Education Consultant
Methuen Public Schools
The Literacy Project
Independent Consultant
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Kimberly Kayser
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Helen McSweeney
Evonne Peters
Janice Batista
Marilyn Ginberg

Valley Opportunity Council
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Mount Wachusett Community College
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Brockton Public Schools
Berkshire County Sheriff's Office
Education Consultant
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MAPT-CCR for Reading - Standard Setting Panel
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Kimberly Kayser
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Brooke Machado
Evonne Peters
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Kristy Kaeppel
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Christa Exter
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Framingham Adult ESL Plus
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Methuen Adult Learning Center
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Sylvia Greene
Maria Kallifanou
Amy Park
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Ella Banda
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HyunJoo Jung
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Frank Padellaro
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Adult and Community Learning Services
with
Center for Educational Assessment
University of Massachusetts Amherst

MASSACHUSETTS ADULT PROFICIENCY TEST
(MAPT)

TEST ADMINISTRATOR
MANUAL

Resources for Help and Questions
There are several key resources available to help MAPT Test Administrators.
When test administrators complete the online MAPT Test Administrator training, they receive
their MAPT Test Administrator Login and Password and they also receive a PDF of this Manual
by email.
Assessment Policies for the MAPT (and all other adult education assessments used by ACLS) are
available in the Massachusetts Adult Education Assessment Policies document
(http://www.doe.mass.edu/acls/assessment/AssessmentPolicies.docx).
Test administrators can also keep up to date with announcements on the ACLS Website and in
the ACLS Monthly Mailings.
Contact Information
Policy-related questions
Dana Varzan-Parker, Assessment Specialist, ESE/ACLS
dvarzan-parker@doe.mass.edu
781-338-3811
Technical questions
April Zenisky, Research Associate Professor, UMass Amherst, Center for Educational
Assessment
aclstesthelp@educ.umass.edu
413-577-2180
Online Web-Based Learning (OWL)
owl-help@cesd.umass.edu
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1

I. Background on the MAPT, What It Measures, and How it Works
MAPT Overview
The MAPT is the Massachusetts Adult Proficiency Test (MAPT). The federal government
requires that federally-funded Adult Education (AE) programs report student outcomes. The
MAPT for Math and the MAPT for Reading are the assessments that Massachusetts uses for this
accountability purpose. The Adult and Community Learning Services (ACLS) unit of the
Massachusetts Department of Elementary and Secondary Education (ESE) has had a contract
with the Center for Educational Assessment at the University of Massachusetts Amherst
(UMass) to develop and maintain the MAPT since 2003.
The MAPT has long been a collaboration between test developers at UMass, ESE/ACLS staff,
and AE program staff. Many of the items are written by AE educators, and AE program staff
from all over Massachusetts have been involved in many test development activities over the
years, including developing test specifications, reviewing items for content and cognitive
validity studies, setting standards, and carrying out sensitivity reviews.
What the MAPT Measures
The MAPT for Math and the MAPT for Reading measure the skills of students ranging from the
National Reporting System’s Beginning Basic Literacy and Numeracy levels through High Adult
Secondary Education (High ASE). The National Reporting System (NRS) is the reporting system
used by the U.S. Department of Education’s Division of Adult Education and Literacy to track
educational gains, among other outcomes. Federal gains are evaluated by student progression
through a series of Educational Functioning Levels (EFLs). In the table below, the Educational
Functioning Levels are in the first column, followed by the grade level equivalents for each EFL
in the second column, and the third column provides the MAPT score range that corresponds to
each EFL.
Educational Functioning Level
(EFL)
Beginning Basic Literacy (Reading)
Beginning Basic Numeracy (Math)
Low Intermediate Adult Education
High Intermediate Adult Education
Low Adult Secondary Education
High Adult Secondary Education

Grade Level Equivalent (GLE)

MAPT Scale Range

2-3.9

200-299

4-5.9
6-8.9
9-10.9
11-12.9

300-399
400-499
500-599
600-700

Students with a GLE of 0-1.9 in AE should not take the MAPT; students at that level should be
administered the TABE 9/10 Level L.
The MAPT measures the College and Career Readiness Standards for Adult Education (CCRSAE;
Pimentel, 2013), specifically the Reading Standards (the MAPT for Reading) and the
Mathematics Standards (the MAPT for Math).
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The MAPT for Math is defined using two dimensions. The first dimension is a content dimension
comprising the seven content domain groups contained in the CCRSAE levels B through E. These
domain groups are:
• Numbers and Operations: Base Ten (NBT)
• Operations and Algebraic Thinking (OA) and Expressions and Equations (EE)
• Numbers and Operations: Fractions (NF) and Ratios and Proportional Relationships
(RP)
• The Number System (NS)
• Geometry (G)
• Measurement and Data (MD) and Statistics and Probability (SP)
• Functions (F)
The second dimension is a cognitive (reasoning) dimension referenced as Components of Rigor,
and contains three levels: Recall, Skill/Concept, and Strategic Thinking.
The MAPT for Reading is structured as follows, with three Groups: Key Ideas and Details, Craft
and Structure, and Integration of Knowledge and Ideas. There are several topics within each
standard. Key Ideas and Details includes (a) identifying words, (b) using general academic
vocabulary, (c) locating explicit information in text, (d) determining central ideas/themes, (e)
summarizing key supporting details and ideas, and (f) identifying and analyzing connections in
text. Craft and Structure includes (a) understanding figurative language, word relationships, and
nuances in word meanings, (b) understanding author’s purpose and organization, and (c)
identifying and analyzing literary structures, techniques, and styles. Integration of Knowledge
and Ideas includes (a) using information & ideas from diverse media and formats, (b) evaluating
content and claims, and (c) combining and comparing/contrasting themes, ideas, points of
view, claims. The Reading test is further specified with literary and informational passages.
How the MAPT Works
The MAPT is a computerized-adaptive test that measures the wide range of knowledge and
skills present in the population of adult students in Massachusetts, which ranges from
Beginning Basic (GLE 2.0) to High Adult Secondary (12.9). Computerized adaptive testing (CAT)
uses the computer to select and deliver test items to test-takers. It is called adaptive because
the computer selects the items to be administered to a specific test-taker based on his or her
achievement level and the difficulty of the items. Unlike many traditional tests where everyone
takes a single form of an exam, the computer tailors the exam to each student. This tailoring is
done by keeping track of a student’s performance on a set of test questions and then using this
information to select the next set of items to be administered.
The MAPT adapts by sets of items, so if a test taker does well on a set of items, the next set will
be harder; if the test-taker has trouble with a set of items, the next set administered will be
easier. By adjusting the difficulty of the test in this way while the test is in progress, individual
students will not receive items that are far above or far below their skill level.
The figure below presents a schematic drawing of the adaptive design of the MAPT.
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MAPT Adaptive Test Design

Each student who takes the MAPT receives 35 scored items and 5 pilot items for a total of 40
items. Those items are divided among six sets of items called “stages”, as shown to the left in
the figure above. Items are scored as students answer them and the next set of items is
selected and administered automatically without interrupting the flow of the test.
Students start the MAPT at one of five Educational Functioning Levels, ranging from Beginning
Basic Education to High Adult Secondary Education. As students progress through the test from
stage to stage, the computer algorithm computes and updates the MAPT score estimate for
each student, and that algorithm considers how students are doing and chooses the item set in
the next stage that is at the most appropriate difficulty level for them. More proficient
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examinees will see harder item sets, and less proficient examinees will see easier item sets. It is
common for examinees to see items that are of a similar difficulty level throughout their test,
but any sequence of difficulty across six stages is possible.
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II. The Components of the MAPT
The MAPT is delivered to students by computer over the Internet. The delivery platform is the
Online Web-based Learning (OWL) system, which is run from the Office of Information
Technology at the University of Massachusetts Amherst.
Programs should access the MAPT via the link on the ACLS web page:
http:///www.doe.mass.edu/acls/assessment
The MAPT testing program consists of four components. These are:
• Computer Basics (Required for students who are not comfortable with computers)
• Sample Questions (Required the first time a student takes a MAPT test)
• Practice Tests (Optional, but can be useful for students and teachers)
• MAPT for Reading or MAPT for Math (Required based on each student’s primary
assessment area)
After completing MAPT training, teachers can access the first three components, but to ensure
test security, they cannot log in and take an actual MAPT test.
As shown in the figure below, Computer Basics can be completed without a SMARTT ID, but
Sample Questions, the Practice Tests, and the MAPT for Math and the MAPT for Reading are
accessed from within OWL via the MAPT Student Home menu.

No SMARTT ID Required

Computer Basics
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Students may brush up on the basics of using a computer (e.g., how to use a mouse, scroll, go
through the test instructions, and log on to the MAPT for Reading and MAPT for Math).
• Click on the link “Computer Basics” at http://www.doe.mass.edu/acls/assessment
• Alternatively, a direct link to “Computer Basics” is here:
http://owl4.oit.umass.edu/Departments/CtrEdAssess/Tutorial/
• The Computer Basics tutorial can be done at any time, as part of a class or before
accessing the MAPT for Reading or the MAPT for Math, and no login (e.g., SMARTT ID) is
needed to access it.
• Students may go through Computer Basics more than once.
• Using Computer Basics is optional for test-takers; program staff may decide whether or
not the student needs to go through it during their first time using the MAPT.
• At the end of Computer Basics, students may enter directly into the MAPT, using their
SMARTT ID/Login.
Sample Questions
SMARTT ID Required
Students are required to complete the Sample Questions the first time they take the MAPT to
ensure they understand the test directions and can use test components like the embedded
calculator.
• After the first time students take the test, program staff and students may decide if
students would benefit by completing the Sample Questions again the next time the
MAPT is taken.
• To take the Sample Questions, select “Sample Questions - Math” or “Sample Questions Reading” from the “Student Home” page.
• The questions include how to click on radio buttons, use the calculator and formula
pages, and use reading selections and graphics.
• The sample questions take about five minutes to complete.
• After completing them, the student may choose to then move seamlessly to the MAPT
for Math or MAPT for Reading.
• A SMARTT ID/Login or test administrator login is needed to take the Practice Tests.
Practice Tests
SMARTT ID Required
Each level of the Practice Test has 20 questions, and mirrors the actual levels of the MAPT for
Math and Reading. Before giving the MAPT to students, test administrators themselves are
encouraged to take a Practice Test in Reading and/or Math first.
• Test administrators may use Practice Tests to get a sense of the relative difficulty of the
different MAPT levels so as to place students in the right level of the MAPT.
• They may also use it to test the functionality of the MAPT to ensure there will be no
Internet connectivity problems.
• Students also benefit by using the Practice Tests, and may take the Practice Tests more
than once.
• The Practice Tests are optional.
• Students will receive a raw score in terms of number correct out of 20.
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•

•

This score is intended only to give a rough idea of what students know in the larger
dimensions of math or reading. Test administrators can record these scores in their own
records, but they will not be recorded in SMARTT.
A SMARTT ID/Login or test administrator login is needed to take the Practice Tests.

MAPT for Reading / MAPT for Math
SMARTT ID Required
The MAPT for Reading and the MAPT for Math are administered individually on a computer,
using the Internet.
• Each MAPT consists of 40 items total, of which 35 are scored and 5 are unscored.
• Unscored items are “pilot” items that are being tried out and evaluated for their
statistical qualities for possible eventual use on the MAPT.
• On average, students complete either test in a little more than an hour.
• A student is required to have a SMARTT ID / Login when taking the MAPT for either
Reading or Math to measure his or her learning gains, so that the test can be linked to
the student’s record in SMARTT.
Please note that the Practice Tests are meant to help test administrators become familiar with
the functionality of the tests and the types of items students will encounter at the different
levels. For security purposes, test administrators do not have direct access to the actual MAPT
test questions for Reading and Math.
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III. Getting Ready with the OWL System and the MAPT
Before students can take the MAPT or complete the Sample Questions or Practice Tests, there
are several things test administrators must know.
Who Should Take the MAPT
The state’s assessment policy requires programs to use the MAPT for Reading and/or the MAPT
for Math for all learners GLE 2-12.9 enrolled in AE classes, except for those listed below:
•
•
•
•

AE Beginning Literacy Students: AE students reading below GLE 2 must be tested
using the TABE Test, Forms 9/10 Level L (Literacy Level Pre-Reading and Reading
only; the Level L Math may be administered but is not required);
AE students GLE 2-12.9 whose goal is to improve their writing skills must be tested
using the TABE Language Complete Battery Subtest, Forms 9/10, Levels E, M, D, and
A;
Students in AE Programs for Correctional Institutions (CI) that do not have access to
computers must be tested using the TABE Reading, Math or Language Complete
Battery Subtest, Forms 9/10, Levels L, E, M, D, and A;
Students in Workplace Education (AE) programs that do not have access to
computers must be tested using the TABE Reading, Math or Language Complete
Battery Subtest, Forms 9/10, Levels L, E, M, D, and A;

Students who pre-test at the pre-ASE levels (low intermediate and high intermediate levels, GLE
4-8.9) and at the low ASE level (GLE 9-10.9) must be tested in both Reading and Math including
students enrolled in STAR classes at programs offering STAR.
MAPT Test Administrators
The MAPT can only be administered by certified MAPT Administrators. All MAPT test
administrators in ESE/ACLS-funded sites must complete the online training and have record of
completion of this training on file with UMass. Program staff may not train other program staff
in MAPT Test Administration.
The MAPT Test Administrator Training is available online:
https://umassamherst.co1.qualtrics.com/SE/?SID=SV_cOzTFuhOmYmilX7
Once test administrators have completed the MAPT Administrator training, Test Administrator
Logins and passwords will be created and will be sent to the email address provided within two
weeks.
Test administrators who have completed this training can administer the MAPT to their own
students. A trained MAPT administrator must be present the entire time when the MAPT is
administered.
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Student MAPT Logins and SMARTT IDs
To take the MAPT, students must have a Site ID, their own SMARTT ID, and their password to
access OWL.
SITE ID: The Site ID is a 3 or 4 digit number that is the SMARTT site code.
SMARTT ID: Students MUST have their SMARTT ID number. If students are currently enrolled in
an AE program, they already have a SMARTT ID. If a student has been exited from the program,
or is new to the program, program staff must enter a student’s intake information into SMARTT
to obtain a SMARTT ID for that student. The SMARTT ID is generated when the information is
entered into SMARTT.
Important! Always avoid duplicating/creating student IDs! Before creating a SMARTT ID
for a student, test administrators or other program staff must check to make sure one
does not already exist in the SMARTT system. Some reasons why a student may already
have a student ID is that a student has current enrollment at more than one program, a
student was enrolled at a different program in the past, or the student moved from an
ESOL class to an AE class.
This check must happen on the data entry side. When students have more than one
account, OWL staff move tests by hand and that is time-consuming (and costly) but
necessary to ensure that ACLS has complete student records.
If a program is generating a new SMARTT ID/Login for a new student, the process is not
instantaneous:
§ If a student’s intake information is entered into SMARTT before 4 p.m., an account for
testing in OWL will be ready by 5 pm that same day.
§ If a student’s intake information is entered into SMARTT after 4 p.m., an account for
testing in OWL will be ready by 8 a.m. the following morning.
PASSWORD: The student’s password is always their last name as it was entered into SMARTT at
intake, including multiple names, spacing or hyphens, apostrophes, etc. If a program enters
Smith-Jones as Smith Jones in the last name field, that is what OWL will expect as the password
(same with O’Reilly as O’Reilly, or Oreilly). If there are 4 names in SMARTT Last Name field, then
4 names will be expected/required for the password.
If a student is taking a test under the wrong name, stop the test immediately and alert UMASSOWL Technical Support via “Send Message.” Technical Support Staff will reset the test within
24 hours, Monday through Friday.
MAPT Test Administration Conditions
The MAPT is available 24 hours a day, 7 days a week. The MAPT must be administered at
program sites, during program hours, with a test administrator present.
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For any tests that the OWL system records as having been taken between 10 pm to 7 am or on
weekends, staff from UMass will follow up with programs to verify valid test administration.
UMass OWL Technical Support will invalidate tests that are found to have been taken offsite
without a test administrator present.
Test administrators should ensure that the testing location is quiet and comfortable. Students
should not be distracted by their surroundings while taking the test. Learners may be tested in
a computer lab, empty classroom, office, or other space. The MAPT should not be administered
in a test in a classroom where other students are working (not taking the MAPT) or talking.
Test Administrator Preparation
Test administrators should be ready for testing. Test administrators should have the
information regarding students’ individual SMARTT IDs, site ID, and test level ready before
students sit down to take the test.
Test administrators should introduce the MAPT to students before they take the test. Before
students take the MAPT, test administrators should briefly explain the test and score report,
why students are being tested, and go over some test-taking strategies.
Computer Readiness, Screen Adjustment, and Troubleshooting Internet Connectivity
Test administrators should check to see if the computers that will be used for testing meet
minimum requirements for testing (see the table below). Please note that if the available
computers do not meet all the computer system requirements but passes the readiness test
described below and has a large enough monitor, then the computer is most likely fine for
MAPT testing.
Computer Feature
Operating System
Computer Display
Computer RAM

Web Browser
Internet Connection
Speed
Laptops and handheld mobile devices

Minimum Requirement / Notes
PC: Windows XP or newer
Mac: OS X
1280 x 1084 pixels is best, though 1024 X 768 pixels is fine.
Monitors should be at least 19" CRT's or 17" LCD's.
512 minimum if using Windows XP.
If programs are using Windows ‘98 or 2000, and have enough
memory to run an up-to-date browser (Internet Explorer,
Netscape, Mozilla), this also is sufficient.
Windows: An up to date version of Firefox, Chrome, or Internet
Explorer
Mac: An up to date version of Firefox, Chrome or Safari
DSL, Cable or a T1 line all work
System recommendations for laptops are the same as for
desktops. Hand-held mobile devices are not appropriate for MAPT
testing for various reasons, including small screen size.
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Ensure the computers that students will be using are on and in good working order. Please
perform a computer readiness test (below) on any computer that has not already been used
successfully for MAPT prior to using it for actual testing.
To check how many pixels the screen is set at, go to the Windows “Start button” on the lower
left part of the computer screen, click on “Settings,” and then “Control Panel.” From there
select “Display,” then “Settings,” and “Screen Area.” Move the pointer to 1280 x 1084, and click
okay. A message will pop up that states that Windows will apply the new settings.
Before students are scheduled to take the test, test administrators can use a MAPT test
administrator login to log in to the OWL Testing System and access a Practice Test. The purpose
of this is to test the site or program’s connectivity to the Internet (and to UMass). Poor
connectivity could result in students being “kicked out” of the test while taking it, images or
pages being slow to load, or students having difficulty logging back into the test.
Note that test administrators need an OWL account to log into OWL. If a program staff person
does not have an OWL account or cannot recall the login information, send an email message to
owl-help@cesd.umass.edu. Include name, site, email address and indicate that a test
administrator account for testing the computer setup(s). Individuals must be certified MAPT
Test Administrators in order to receive a Test Administrator login
Walk through the “Sample Questions - Reading” and the “Sample Questions - Math” tests and
answer the following questions:
Are the pages loading within a few seconds? Is the calculator on Questions 2 and 3 of the
“Sample Questions – Math” test visible? It looks like this:

•
•

Are all the rows of buttons that appear in the above image present?
Is the calculator functioning (try adding two numbers, for example)?
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Is the text in the “Sample Questions - Reading” easy to view (large enough, clear and
undistorted)?
• Is it possible to submit answers to the four questions in each of those tests?
• Did everything (including the log in pages) appear to be displaying and functioning
correctly?
If the answers is yes to all of these questions and nothing else occurs that would cause
concerned, then the computer setup is most likely fine for MAPT testing.
•

If pages or images are very slow to load, or if a student’s computer cannot connect to the
Internet at a web page that is refreshed often (e.g., http://www.cnn.com), then the problem
may be with the program or site’s connection to the Internet. Some options to try include
• Refreshing the browser
• Closing the browser, then re-opening it and logging back into the test
• Using a different browser or a different computer
• Contacting the Technical Support person for the site
If web pages such as http://www.cnn.com seem to work but the MAPT question or graphics are
slow to load during the test, alert UMass-OWL Technical Support via “Send Message.” There
may be a connection problem on the UMass end.
If students would like to adjust the size of the text on the screen, students or test
administrators can adjust the display for readability. By clicking on Ctl+, it is possible to increase
the size of the display (font, etc.), and clicking on Ctl- will decrease the size of the display.
If a student’s computer shuts down (e.g., due to a power outage) but then regains power, the
student should log back into OWL, click on the test they were taking. Students may then click
on the “Continue” link to begin the test where they left off.
Administration Time for the MAPT
The MAPT is un-timed. Most students will complete the 40 questions in the MAPT for Reading
or the MAPT for Math in 60 to75 minutes, but a two-hour time block for testing is
recommended to allow students more time if needed.
All students should try to complete the test in one session for accurate test results as the test is
intended to be taken in one sitting. Test administration should not be split into multiple
sessions unless absolutely necessary.
However, if students do not finish in one sitting, they can exit the test and return to it within 15
days. When these students log in, they will return to the point in the test where they left
off. Students do have 15 days from when they started the test to when they finish for the test
to be considered valid. (For example, if a student begins a test on a Monday, he or she has two
more Mondays to complete that test.)
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Students must finish a MAPT for Math or MAPT for Reading test they began within 15 days or a
test reset will be needed.
Requesting a Test Reset After 15 Days Have Passed
If the test is not finished within 15 days, the test is not considered valid and will expire.
When students log in after 15 days of starting a test, they will see “Contact Teacher.” The test
administrator should click the “Make Test Available” radio button on this message to reset the
test so students may restart a test back at question 1. When a test is reset, students begin back
at question 1 with a new set of questions. This process must be done separately for each
student requiring a test reset. Test resets will always be completed within 24 hours, Monday
through Friday.
It is very important for test administrators to use their program or site’s email address (or their
personal email address that they check often) so that UMass OWL Technical Support staff can
contact them with a response. A response to a test reset request cannot be sent without an
email address. If there is another person at the program who should be notified that a test
reset has been completed, the email address for that person should also be included in the
request.
In scheduling MAPT administrations, programs should consider holidays, vacation weeks, or
other possible delays that might affect students’ ability to finish a test within this time.
MAPT Accommodations
Although the MAPT was constructed to be as flexible as possible to accommodate learners with
various disabilities, there may be many cases in which accommodations are necessary to get a
more accurate measure of a particular learner’s knowledge and skills. The issues to consider in
granting an accommodation on the MAPT are:
a) whether the accommodation removes a barrier that may hinder a learner’s
performance on the MAPT;
b) whether the accommodation is consistent with accommodations provided to the
learner in the classroom;
c) whether the accommodation will change what the MAPT is measuring.
Given those issues, ACLS recommends the following accommodations be granted for students
who may want them, because these accommodations are not considered to change the
construct (math or reading proficiency) measured on the MAPT:
•
•
•
•
•

extended time (see ACLS policy regarding resetting a test), including administering
the test over two or more days
separate testing room (away from other learners)
increase font size (large print)
touch screen technology for answering questions
read-aloud presentation of instructions
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•
•
•
•

read-aloud presentation of the MAPT for Math test
sign language presentation of instructions
recording answers for learners
use of manipulation equipment (e.g., a head-stick) for navigating through test and
answering items

The above list of accommodations is not exhaustive and other accommodations may be
requested in some circumstances. ACLS should be contacted for approval in such situations. A
well-respected resource for learning more about test accommodations is the web site for the
National Center for Educational Outcomes
(http://www.education.umn.edu/NCEO/default.html), particularly their frequently asked
questions and their test accommodations bibliography
(http://education.umn.edu/NCEO/AccomStudies.htm).
Note that in some cases, students may request a read-aloud accommodation on the MAPT for
Reading. This accommodation may change the construct measured (i.e., from reading
comprehension to listening comprehension), and so should only be granted when it represents
the typical way in which a learner accesses reading material.
To promote the most valid interpretations of MAPT scores, the accommodations granted to
students should match their needs. Thus, accommodations should not be provided to anyone
who wants one, just because they happen to be available or allowable. Rather, test
accommodation decisions should be made in a careful and thoughtful manner, considering the
issues of access and validity, and should be consistent with the accommodations a learner uses
as part of their normal instruction.
Decisions regarding test accommodations are difficult to make and should be revisited after
students have had experience taking the MAPT. One way to help decide whether
accommodations are needed is to have students take the MAPT Practice Tests and observe how
they interact with the material. Interviewing them about their experience on the Practice
Tests, and other tests they have taken in the past may also be helpful. Decisions regarding
whether to provide an accommodation, and which accommodations will promote valid score
interpretation should be based on a comprehensive evaluation of the needs of specific learners
and consideration of valid test score interpretation. Contact ACLS if you have further questions
regarding how to accommodate students with disabilities on the MAPT.
Pre-testing, Post-testing, and the Interval Between Testing
Programs need to pre- and post-test enrolled students each fiscal year in their primary
assessment area in order to capture student educational gain.
When a student has enrolled and has a SMARTT ID, they can take the MAPT. All students must
be pre-tested before reaching 18 hours of attendance. The MAPT is not a placement test and
should not be used for that purpose by programs.
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After a student takes the MAPT, the test automatically becomes available again for post-test in
the OWL system after two months/60 days. The general recommendation is to post-test after
an interval of four months or 65 hours of instruction, whichever comes first.
However, the intensity of classes varies among programs, and some adult learners in intensive
classes may reach 65 hours of attended instruction before two months have elapsed. In this
case, students with 65 hours of attended instruction may be tested sooner than two months
(60 days) after their previous test. If students receive at least 65 hours of instruction before two
months/60 days have passed, test administrators can send a message to UMass-OWL Technical
Support to request that the test be made available.
To request that a test be made available sooner than 60 days, MAPT Test Administrators should
contact UMass OWL Technical Support using a MAPT test administrator account, and provide
the following information:
•
•
•
•
•
•
•

student’s first and last name
student’s SMARTT ID
site
hours of Attendance
person requesting the test reset
email address of the person requesting the reset
reason (e.g., student has 65+ hours of attended hours and needs to be post-tested

Students cannot take the MAPT more often than three times in each content area within a
fiscal year.
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IV. Student Login Steps
The screenshots below show what students will see when they are in the OWL
system. Teachers are encouraged to go over these screen shots with learners so that all
involved are comfortable with the test and its components before students take the MAPT.
Teachers may project screen shots in the classroom as they discuss the test.
Programs should access the MAPT via the link on the ACLS web page:
http:///www.doe.mass.edu/acls/assessment
Below is the first screen that students will see. Students should click on the “MAPT Login Page”
button to access the login page.
Initial Screen
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MAPT Login Screen
Next is the login screen. Students enter their 1) site/SMARTT ID and 2) their password.
Site/SMARTT IDs are a two-part sequence of numbers, and the parts are separated by a dash.
•
•

The first part is the SMARTT site code (three or four digits long);
The second part is the student’s own numerical SMARTT ID

The password for all students is their last name exactly as it entered in SMARTT. SMARTT data
entry controls the password. If a student has a hyphenated last name or a space in their name
in SMARTT, the last name must be typed exactly that way in the password field to access the
MAPT. Likewise, if a student’s name is misspelled in SMARTT, test administrators may
encounter difficulties in logging students into the MAPT.
Examples:
•
•
•

If a program enters Smith-Jones as Smith Jones in the last name field, the password for
OWL will be Smith-Jones.
If O’Reilly is entered as O’Reilly, the password will be O’Reilly. Alternatively, if O’Reilly is
entered as Oreilly, the password will be Oreilly.
If there are three (3) names in SMARTT Last Name field, then three (3) names will be
expected/required for the password.

Here is the login page:
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MAPT Login Error Screen
If students type in their SMARTT ID or password incorrectly or there is a problem with their
login, then an error screen (below) will prompt the students to try again. Make sure the
SMARTT ID is correct for each student, and that the password is the student’s last name exactly
as it is recorded in SMARTT.

Login Error - Send Message
If a student is still unable to login, the test administrator should use the student’s computer to
click on the “Send Message” link located on the left hand menu on the screen. The form below
will then appear on their screen.
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Test Administrators should fill out this form completely. They will receive login assistance for
that student within 24 hours Monday through Friday.
If there is one or more additional staff that could also be alerted to the response from UMASS
Technical Support, list name(s) and email(s) in the ‘Also Reply To’ space and separate different
email addresses with a comma. Add any additional helpful information into the “Additional
Information” box, or leave it blank.
If a test administrator contacts UMass-OWL Technical Support after a student has logged out of
the test, use owl-help@cesd.umass.edu.
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Successful Login – Welcome Screen to Confirm Name
When students log in successfully, they will be presented with a welcome screen (shown
below).

Students must verify that the first name and last name displayed are theirs and are correct, to
avoid taking a test under another student’s login. One possible source of error in this regard
includes students with similar names enrolled in the same program.
If the student’s name is not correct when a student logs in, the test administrator should stop
the student from testing and contact UMass OWL Technical Support using their Test
Administrator Login and the “Send Message” feature once logged into the MAPT. Test
administrators need to give their direct email in order to receive a response within 24 hours
Monday through Friday. If the person submitting the message will not be the person assisting
the student later that day or the following day, the name and email of that person with whom
Technical Support staff should follow up should also be included.
If the student’s name is correct, they should click "Continue", and on the next screen students
should then check that the site listed is correct. Some students may not be familiar with the
formal name of the program and site. To avoid any confusion, test administrators should tell
the students the formal name of the site as they are all logging in to the computer.
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Confirm Program/Site

After students have confirmed the site, they will click on “Continue” to move on to Student
Home.
Student Home
On the next screen (shown below), students are on the Student Home screen. They will see a
table showing the different options available to students within the MAPT. Students may select
among the following:
•
•
•

Sample Questions – Math or Reading
Practice Test – Math or Reading
The MAPT for Math or Reading
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The status column in the chart indicates what test is available for students to take. When
students first enter Student Home, the status for the options will either be Ready or Anytime.
•

•
•
•
•
•

The Sample Questions and Practice Tests may be taken more than once. They will
always have the “Anytime” status to indicate that they may be taken as many times as
the student wishes when a test administrator is available and present. There is no time
limit.
The status “Anytime” also indicates that students or test administrators may take the
Sample Questions and Practice Tests.
“Ready” means that the MAPT is available for a student to take.
The status “Now” means that a student is now able to complete a test or restart it.
“Completed” is listed when a student has completed a test.
“Contact Teacher” appears when the 15-day window for completing a test has expired
and the student needs to contact a test administrator in the room for that test
administrator to send a message to UMass-OWL Technical Support to request a reset.
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V. Sample Questions and Practice Tests
As noted previously, students have the option of completing Sample Questions and Practice
Tests prior to completing the MAPT for Math and the MAPT for Reading. These can be accessed
from the Student Home Page, as seen in the screen below.

First Time Test-Takers and Sample Questions
Students are required to complete the Sample Questions the first time they take the MAPT to
ensure they understand the test directions, are able to navigate through the test, and can use
the test components like the embedded calculator.
Students are scored on these questions so they can receive feedback that they are able to click
on a radio button and are moving through the questions correctly. The score will be the number
correct out of four questions. Students may repeat the Sample Questions as often as they like,
so they can continue to practice until they score four out of four correct. Ideally, students
should not move forward until they answer all four questions correctly. There is no time limit.
Both students and test administrators may take the Sample Questions.
Students should not use the back button in the browser. They should use the links in the
Student Home Page and the direction buttons that are on the screen.
After the first time students take the test, program staff can decide if students would benefit by
completing the Sample Questions again before the next time the MAPT is taken.
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Directions for Sample Questions
Once students click on “Sample Questions - Math” or “Sample Questions - Reading,” they will
see a directions screen. The directions screen for Sample Questions - Math is shown below, but
the directions screen for Sample Questions - Reading is quite similar.

Math Sample Questions
The first three questions in the MAPT for Math Sample Questions walk students through
problems and tell students the answer. The fourth question in the Math Sample Questions set
is an opportunity for students to practice the skill reviewed on their own.
Some of the Sample Math Questions may seem challenging (e.g., the questions related to using
the calculator and the Formula Page), and test administrators may think to skip these for their
Level 2 students. However, as of July 1, 2018, the Formula Page is available on all questions
and the calculator is available for most questions, so it is to the student’s benefit to go over
them. Students may go over the Sample Questions individually or with their test administrator
before they take the MAPT for Math.
The next four screens presented are the four Sample Questions - Math.
Sample Question One for Math teaches learners how to click on a radio button to answer a
question. The answer is given to ensure the skill of clicking on a radio button is the focus.
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The two screens shown below (the second and third Math Sample Questions) are items that
demonstrate how to access and use the onscreen calculator, because most questions on the
MAPT for Math allow students to use a calculator. This gives students a chance to familiarize
themselves with how this calculator works.
Note that in the MAPT for Math, learners may use a calculator at any time except for the very
few questions that do not have a calculator embedded onscreen.
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The fourth and final Math Sample question (shown below) includes the link to the Formula
Page, which is made available for all questions.
The link to access the Formula Page is shown above the fourth Sample Question - Math. The
Formula Page can be printed so that students can access a hard copy during the test. The
Formula Page is available for use with all questions.
Note that in this sample question, the goal is to ensure students understand how to open and
use the “Math Formula” page link.
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Math Formula Page

Reading Sample Questions
For the Reading sample questions, the goal is to provide practice with forward navigation, radio
button use, the appearance of passages and graphics, and scrolling. Note that the test
questions are bolded in the next four screens displayed as well as in the actual test.
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The first Sample Question for Reading teaches students how to click on a radio button to
answer a question.

The second and third Sample Questions for Reading explain the type of reading selections
learners will see on the MAPT. Students may encounter poetry, a long or short reading
passage, a quotation, or even an advertisement. The term “Reading selection” refers to all of
these types of print. Test-takers also learn that more than one question may be associated with
one reading selection, but that selection will not change between questions. The test question
is bolded to offset it from the reading selection.
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Sample Questions Results
When students complete the Sample Questions - Math or the Sample Questions - Reading, they
are presented with a test results screen, as shown below.
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The MAPT Practice Tests
Practice tests are optional. They are available to give students a sense of what the test will be
like. It is strongly urged for test administrators to go through practice tests to get a sense of
levels and select the appropriate level for students taking the test for the first time.
The Practice Tests can be accessed from the Student Home Page (below).

Choosing Practice Test Levels
The names of the Practice Test levels, as shown in the following two screens, mirror the CCRSAE
and NRS levels. With these Practice Tests, test administrators and the students themselves can
get a sense of how the levels differ from each other. Practice Tests test the functionality of the
computer setup, and helps test administrators determine the correct level at which new
students should start the test. There are 20 questions per level.
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Reading Practice Tests

Directions for the Practice Tests
The directions for the Math and Reading practice tests are the same, and the directions for the
Practice Tests - Math are displayed below as an example.

Massachusetts Adult Proficiency Test (MAPT) Test Administrator’s Manual, Updated August 2019
Massachusetts Department of Elementary and Secondary Education, Adult and Community Learning Services

38

Reminder: Do Not Use the Back Button
Please note that students may NOT go back to review a question already answered. In the
directions for taking the MAPT, students are asked not to use their computer’s “back” button.
If they do, they will see the error message displayed in the screen below. Students may then
click on “Return to the Test,” and they will continue where they left off.
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VI. Administration of the MAPT for Reading and the MAPT for Math
When students are ready, they can choose to take the MAPT for Reading and/or Math. The
tests are accessed from the Student Home Page displayed below.

On the Student Home page, students can select either the MAPT for Math or the MAPT for Reading by
clicking on the appropriate link from the table.
MAPT Level Selection for First Time Test-Takers
When students take the MAPT for Reading and/or a MAPT for Math for the first time ever, they will see
the Test Selection screen once the MAPT for Reading or MAPT for Math link is clicked on. The Test
Selection screen prompts the student, “Your teacher will tell you which test to select.”
To choose the test level for students: test administrators and program staff are urged to study the
Reading Standards of the CCRSAE and/or the Math Standards of the CCRSAE before assigning a student
a test level. The test questions are aligned with these two sets of benchmarks. Comparison tables are
provided below. Teachers are also strongly advised to go through the MAPT for Math and/or MAPT for
Reading Practice Questions at the appropriate level, as they will reflect the types and difficulty of the
questions on the MAPT tests students will take.
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MAPT for Math Test
Name
N/A: No test available.
Use TABE level L
MAPT for Math 2Beginning Basic ABE
MAPT for Math 3-Low
Intermediate ABE

MAPT Scale
Score Range
N/A

CCRSAE
Level
N/A

200 – 299

B

GLE 2 – 3.9

300 – 399

C

GLE 4 – 5.9

MAPT for Math 4-High
Intermediate ABE
MAPT for Math 5-Low
Adult Secondary
Education
MAPT for Math 6- High
Adult Secondary
Education

400 – 499

D

GLE 6 – 7.9

500 – 599

D

GLE 8 – 8.9

600 – 700*

E

GLE 9 – 12.9

MAPT for Reading Test
Name
N/A: Use TABE Level L
MAPT for Reading 2Beginning Basic ABE
MAPT for Reading 3Low Intermediate ABE
MAPT for Reading 4High Intermediate ABE
MAPT for Reading 5Low Adult Secondary
Education
MAPT for Reading 6High Adult Secondary
Education

GLE Range
GLE 0 – 1.9

NRS Level
Beginning ABE
Numeracy
Beginning Basic
Education
Low Intermediate
Education
High Intermediate
Education
Low Adult
Secondary
Education
High Adult
Secondary
Education

MAPT Scale
Score
Range
Use TABE
Level L scale
scores
200 – 299

CCRSAE
Level

GLE Range

NRS Level

N/A

GLE 0 – 1.9

Beginning ABE
Literacy

B

GLE 2 – 3.9

300 – 399

C

GLE 4 – 5.9

400 – 499

D

GLE 6 – 8.9

500 – 599

E

GLE 9 – 10.9

600-700*

E

GLE 11 – 12.9

Beginning Basic
Education
Low Intermediate
Education
High Intermediate
Education
Low Adult
Secondary
Education
High Adult
Secondary
Education

Programs can use the Student Information Sheet shown below to provide login and starting test
level information to first time test takers.
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Example of the Student Information Sheet
Date: ___________
Learner’s Name: __________________________________________
SMARTT ID Number: _____________________________________
Test to take today: (Circle one):

M2

M3

M4

M5

R2

R3

R4

R5

Once the test administrator have told students which level of the MAPT for Reading or the
MAPT for Math to take, students must click on the test level link shown in the next two
screens.
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Students Who Have Taken the MAPT Before
If students have taken the MAPT before, they will be directly routed to directions for the test
and asked to click on Start the Test. Test administrators do NOT choose a starting test level for
these students. For these students, their first test question will be at the same test level as their
previous MAPT test score. For example, a student obtaining a score between 300 and 399 at
pre-test will start at Level 3 at the next administration. This level distinction will not be visible
to the student.
Starting the MAPT
The next screen that appears is the Starting the MAPT Test Screen. This screen, as shown
below, reflects the MAPT for Reading, but the screen is the same for the MAPT for Math.
Students are instructed about the number of questions, how to move through the test, and
how to begin.
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Students will complete 40 questions total in either the MAPT for Math or the MAPT for
Reading. Of those 40 items, 35 are scored and 5 are pilot items. Test items are numbered so
students know where they are in the test, and how many items they have left to complete (e.g.,
“You are on question 1 of 40”).
Test administrators should allow a full 2 hours for students to take the MAPT for Math or MAPT
for Reading. While the average student takes between 60 to 75 minutes to complete either
test, many students need 2 hours (or sometimes more) of uninterrupted time to complete it.
Unless students need to break up the testing as an accommodation, most students will perform
best when they complete the test in one sitting.
After the test administrator has gone over the instructions with the students and they have
confirmed they are ready to begin the test, the students can click on “Start the Test.”
The time will start when the students click on Start the Test, so ensure students do not begin
the test until they are ready to start answering the questions.
Recall that students cannot use the Back button on the browser to navigate the MAPT. If they
use the Back button, the screen shown below will appear, and students will be reminded to
avoid use of the Back button.
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Students may then click on “Return to the Test,” and they will continue where they left off.
Using Send Message for Technical Support / Connection Help
If students have any technical trouble during the test taking process (e.g., graphics do not load,
an answer will not submit), test administrators (not students) should click on “Send Message”
from the students’ computers while the students are still logged in. When a message is sent
from the students’ computers, all the necessary information about the test will be sent to
UMass OWL Technical Support and a resolution to the problem can happen much more quickly.
When communication is done via “Send Message,” these messages are entered in a log at
UMass OWL Technical Support where several people will see it and be able to respond to it.
UMass-OWL Technical Support staff will respond to all messages within 24 hours MondayFriday.
“Send Message” is one of the left-hand menu choices. This link is on every screen once
students log in to OWL. A screen capture of “Send Message” is shown below.
.
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Test administrators should fill out the form completely, including one or more email addresses
(separated by a comma) at which they can be reached or which is routinely monitored by
program staff. If there are other staff who should also be alerted to the response from UMassOWL Technical Support, list their names and email addresses under “Also Reply To.”
Add any additional information into the “Additional Information” box, or leave it blank.
Test administrators will receive assistance for those students within 24 hours Monday through
Friday. Email responses will go to all of the email addresses provided.
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Exiting Before Test Completed
If students click on ‘Student Home’ or ‘Logout’ on the left side of the screen before a test is
completed, the screen below will appear. It acts as a safeguard against accidentally logging out
of the test. Students will not receive a score if the test is not completed.

If any students must leave before the test is completed, ensure they click on the "Exit the Test"
button on this screen to prevent other students from accessing those persons’ test.
The message on this screen shown above indicates the number of test questions left, and offers
the following options: “Return to the Test” takes students back to where they left off. “Exit the
Test” takes students back to “Student Home,” where they may choose a Practice Test or
Sample Questions, or log out of the OWL system.
If any students’ computers shut down (due to a power outage, for example), those students
should log back into OWL, and click on the test they want to take. From there, the students are
instructed to click on the “Continue” link to return to the test, and they will be presented with
the question that they were working on when the problem occurred.
MAPT Results Screen
The next screen (below) displays the Test Results screen that appears when students have
completed all of the questions on a MAPT for Reading and Math for Math. For both content
areas, the OWL results screen shows the students’ name, their SMARTT ID, and their current
site. In addition, it reports the date and time when the test was completed, the test score, and
the score range.
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Test administrators can print the results page and keep a hardcopy for program records, and/or
to give to students. MAPT scores are also recorded in SMARTT automatically. Once students
have taken the MAPT for Math and/or MAPT for Reading, their scores are viewable in both the
Student "Assessments" screen and in the "OWL Results" screen in SMARTT within 24 hours.
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Before students exit the score report page, test administrators may wish to print out the score
report page for a complete record of the students’ test results. The test scale scores are
exported nightly from UMASS/OWL into the ACLS SMARTT System.
Exiting the MAPT
At the end of a test, students will see the “Test Results” screen shown above, they will be
thanked for taking the test, and may click on either:
• “Student Home” to take another test, or
• “Logout” to exit the test if they are finished testing.
Exiting OWL
Students must be reminded to logout when they complete a test session and leave the
computer, whether or not all questions are completed. If students do not log out, the test will
stay open and other students can access that student’s account.
Students can leave the computer logged in, and test administrators can then log them out, but
it is better if students log out themselves so other students cannot access a student’s account.
Students should logout by clicking on the link shown on the left side of the screen. The screen
below appears when a student has logged out of his or her account.
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Contacting UMass-OWL Technical Support for Help After Test Administration
Test Administrators can contact UMass-OWL Technical Support anytime after a student’s test
administration by logging in to the MAPT with a Test Administrator Login and clicking on the
“Send Message” feature.
These help requests will be answered as quickly as possible, and within 24 hours, Monday Friday.
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VII. MAPT Results: Interpreting and Using MAPT Scores
When students successfully complete the MAPT, the Test Results screen appears after students
submit the answer to the last question. The screens below show the MAPT for Math Test
Results page followed by the MAPT for Reading Test Results Page.
Results Screen in OWL
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On the Test Results screen, students are thanked for taking the test. The Test Results page also
lists the following information:
•
•
•

the test they took, Math or Reading (“MAPT for Math” or “MAPT for Reading”)
the student’s name, SMARTT ID, and current AE program
the results for the current test administration, including
o date and time the test was finished
o the student’s MAPT score (“Your Score”)
o the score range, which reports the confidence band around a student’s score
o a table showing the different test levels and where the student’s score appeared
in a specific level.

The student’s scale score will be located within a cell of the table corresponding to a MAPT 100point score interval, which is highlighted in green. The “X” representing the student’s score will
be approximately situated within that cell relative to their MAPT scale score. For example, if a
student obtains a score of 380 on the MAPT the “X” will be positioned close to the right-hand
edge of the cell illustrating the 300-399 range. This table shows the score ranges for each test
level. The test levels are aligned with the CCRSAE levels, indicating what students at this level
are likely to know and be able to do.
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Before students exit the score report page, test administrators may wish to print out the score
report page for a complete record of the student’s test results. The test results are exported
nightly from UMASS/OWL into the ACLS SMARTT system.
Understanding MAPT Scores
Test administrators and program staff may still want to determine related information such as
how the student’s score relates to the CCRSAE in Math or Reading, the GLE (Grade level
Equivalent) Level and NRS (National Reporting Service) Level. The MAPT score scale ranges from
200 to 700. A score of 200 is the lowest possible score and a score of 700 is the highest
possible score as illustrated below.
200
(lowest possible score)

(highest possible score)

700

After taking the MAPT for Reading or the MAPT for Math, all students are given a score on this
scale. Scaled scores are based on the number and difficulty of the items that the student
correctly answered. A student who answers many difficult items correctly will earn a higher
score than a student who answers the same number of easier items correctly. Essentially, this
method of scoring gives students more “credit” for answering a difficult item correctly than for
correctly answering an easier item.] The mathematical details of this scoring, provided in the
MAPT Technical Manual (Sireci et al., 2008, http://www.umass.edu/remp/CEA_TechMan.html),
are based on a statistical model called item response theory. For our current purposes, it is only
important to bear in mind these two points:
3. All students receive a score between 200 and 700;
4. Students’ scores are determined by the number and the difficulty of the items they
answer correctly.
MAPT scores represent an estimate of students’ proficiency in math or reading according to
objectives listed in the CCRSAE and the skills listed in the NRS EFL descriptors. Educational tests,
like all psychological measures, are imperfect. Therefore, it is possible that students’ true
proficiencies may be above or below the estimate provided by MAPT. A score range around the
scaled score is provided as well, and educators are encouraged to use the score range in
discussing students’ performance on the MAPT. The student levels and EFLs associated with
MAPT scores are very general descriptions of proficiency. Although these descriptions are
useful for understanding students’ performance on the test and for a general description of
their skills, other information should be used to determine the strengths and weaknesses of
individual students. For example, the MAPT does not provide diagnostic information within
either subject area. Such information would require a much longer exam to reliably measure
subcomponents of the math and reading domains.
The MAPT is not a placement test and should not be used as the determinant of placement by
programs. However, when used in conjunction with other information about students’
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knowledge, skills, and abilities, programs may find MAPT scores helpful for such placement,
particularly when both pre-test and post-test scores are available.
Educators who help adult students interpret their MAPT scores should stress that these scores
are approximations of where the students stand on a continuum of content taught in various
AE classes. They should also stress that any score gains on the MAPT scale are merely indicators of
progress on this continuum.

Accessing MAPT Scores After Testing
MAPT scores are available in SMARTT within 12 hours of test completion. Once students have
taken the MAPT for Math and/or MAPT for Reading, their scores are viewable in both the
Student "Assessments" screen and in the "OWL Results" screen in SMARTT.
If a test score is no longer showing up on a student’s Student Home page, it is because 60 days
or more have passed. The test is a new set of questions and is ready for the student’s post-test
(or a 2nd test if an optional mid-year test will be administered). After 60 days, test
administrators can find the test score in SMARTT.
Programs are advised to also print out a hardcopy for students’ files.
MAPT Score Reports in Cognos
A further way to understand student performance on the MAPT is to use the MAPT score
reports available through Cognos. There are two types of MAPT score reports available in
Cognos for each content area. The first report is the Individual Student Score Report, which
provides information about how each individual student did on a particular MAPT test. The
second is the Class Score Report, which is organized at the class level and gives AE teachers
insight into the performance of groups of students.
Score reports are currently being updated to reflect alignment to CCRSAE. Updated score
reports will be available in the fall of 2017.
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Appendix A: Learner Information Sheet
The Massachusetts Adult Proficiency Test (MAPT) Learner Information Sheet
Date: ___________
Learner’s Name: __________________________________________
SMARTT ID Number: _____________________________________
Test to take today: (Circle one):

M2

M3

M4

M5

R2

R3

R4

R5

The Massachusetts Adult Proficiency Test (MAPT) Learner Information Sheet
Date: ___________
Learner’s Name: __________________________________________
SMARTT ID Number: _____________________________________
Test to take today: (Circle one):

M2

M3

M4

M5

R2

R3

R4

R5

The Massachusetts Adult Proficiency Test (MAPT) Learner Information Sheet
Date: ___________
Learner’s Name: __________________________________________
SMARTT ID Number: _____________________________________
Test to take today: (Circle one):

M2

M3

M4

M5

R2

R3

R4

R5
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