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Introduction 

Score reporting is among the most challenging aspects of test development facing testing 

agencies today.  In many ways, it is no longer enough to have a psychometrically sound 

instrument that provides a valid and reliable measure of student proficiency, nor is summarily 

labeling test performance with a single scale score satisfactory: stakeholders crave context for 

the score test-takers obtain, connecting back to the purpose of the test (Ryan, 2006).  Context can 

mean many things, depending on the purpose of the test and the intended users of the data, but 

includes (and is not limited to) comparison to/between reference groups, diagnostic performance 

data at the subdomain or perhaps even item level, narrative descriptions of strengths and 

weaknesses, and/or performance level descriptions that elaborate on what examinees at different 

proficiency levels know and can do. 

In addition, how people access information about tests is changing, and the direction of 

change is toward online reporting. To be certain, score reports that provide information about 

individual test-taker performance are in many cases sent by mail, but more and more testing 

agencies are offering examinees the option of seeing scores immediately after completion of a 

test (for computer-administered exams) and/or online access to scores at a later date.  For 

reporting in aggregate about how schools, districts, states, and countries perform on educational 

tests, which is the focus of this paper, while agencies commonly share results and other materials 

with the broadcast and printed media, these testing programs are also developing and 

maintaining increasingly extensive web sites to report on test performance which users can 

access at their convenience (Knupp & Ansley, 2008).  The web sites for large-scale educational 

assessments generally include content that is results-oriented as well as other information about a 

testing program (technical documentation, polices, released test items, etc.). Though it is 
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common for results be presented as static displays (text, charts, and graphs), communicating test 

data over the Internet also has given testing agencies the opportunity to fundamentally change 

how score reporting occurs by developing interactive, web-based tools that give intended users 

of test score data the flexibility to explore results corresponding to their own interests. 

Such is the case for the National Assessment of Educational Progress (NAEP), as 

NAEP’s presence on the Internet is evolving and expanding steadily.  While the web is not the 

only means by which NAEP results are being disseminated to NAEP’s audiences, the 

increasingly key role of the NAEP website as a source for quick access to information about 

NAEP is unsurprising in today’s world. Much information about the NAEP testing program, 

including multiple years’ worth of results for a number of content areas including core subjects 

such as Mathematics and Reading, is currently available on the NAEP website hosted by the 

National Center for Education Statistics (NCES) within the U.S. Department of Education’s 

Institute of Education Sciences (IES) (http://nces.ed.gov/nationsreportcard/).3  Via this website, 

users have the opportunity to access a considerable amount of information on NAEP, from 

executive summaries of results and interactive tools to more general policy information about the 

NAEP program and the content of the assessments. 

The purpose of this paper is to provide a brief overview of the web-based score reporting 

practices used by the National Assessment of Educational Progress (NAEP), as an example of 

the Internet as a score reporting (and test information) medium.  For states and other groups 

involved in reporting the results of large-scale educational tests, NAEP’s reporting efforts serve 

as an example of the kinds of materials that testing programs can make available, and the ways in 

                                                
3 In addition, there is also a separate, dedicated web site created for the initial release of NAEP 
assessment results that is targeted to the broad public audience (http://www.nationsreportcard.gov). 
As the content of that site largely mirrors that of the main NAEP website, this review focuses on 
the nces.ed.gov/nationsreportcard site.  
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which test data and information can be shared in an online setting.  Stakeholders interested in 

NAEP data can get access to a wide range of information, and in the following sections, we 

provide an overview of the information included in NAEP’s web presence with respect to both 

content and format.  These topic areas discussed are 1) the NAEP homepage, 2) 

interactive/media tools, 3) static, data-oriented web pages, and 4) programmatic/informational 

web pages.  For each grouping, we offer some take-home suggestions for testing agencies tasked 

with developing and maintaining online assessment resources for large-scale tests. 

 
The NAEP Homepage 

 As mentioned previously, prospective audiences for NAEP results can begin their 

experience with NAEP at http://nces.ed.gov/nationsreportcard/, the NAEP homepage (Figure 1).  

The banner information at the top and bottom on the page identifies NAEP as a program unit 

within NCES, which is within the IES, which itself is within the U.S. Department of Education.  

Turning to the main body of the page, the menus on the left are grouped into “About NAEP” and 

“Subject Areas”.  Users seeking information about a specific NAEP content area such as 

Reading or Civics can use the links in the latter menu to access that content directly, while the 

“About NAEP” menu is somewhat more varied.  It includes links for specific NAEP audiences 

(parents, researchers, media, and educators).  This is itself a major component of NAEP score 

reporting in that NAEP has been a leader in carrying out research with different stakeholder 

groups to find out what program materials and results are of interest to each of those groups 

(Jaeger, 2003; Levine, Rathbun, Selden, & Davis, 1998; Simmons & Mwalimu, 2000; 

Hambleton & Slater, 1997).  In these studies, the researchers involved members of a range of 

intended audiences for NAEP and asked them to comment on their reporting interests and/or 
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react to different score reporting displays and materials, to help determine how best to 

communicate with different users of the data.  

Figure 1. The NAEP Homepage (http://nces.ed.gov/nationsreportcard/) 

 
 

Also in the “About NAEP” menu are links for some of NAEP’s special programs and 

studies, including long-term trend and the transcript study. Prominently featured here too is a 
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link to a series of pages with technical documentation of the assessment program (Figure 2).  Per 

the Standards for Educational and Psychological Testing (American Educational Research 

Association, American Psychological Association, & National Council on Measurement in 

Education, 1999) test developers have a responsibility to make this information available to 

prospective test users, and this area of the NAEP website illustrates the kind of things that other 

publishers might consider as ways to make these often complex psychometric details public.  

Figure 2. NAEP Technical Documentation on the Web  
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 Returning to Figure 1 and moving to the right from the “About NAEP” and “Subject 

Areas” menus, the bulk of the area in this boxed-off area of the homepage is used for 

highlighting NAEP initiatives, programs, or assessments, depending on what is happening with 

NAEP at any given time.  For example, in Figure 3, the news item brings to the attention of site 

visitors the fact that NAEP 2009 testing was recently completed in schools across the country 

(with links to details about forthcoming results).  At other times, such as when results are 

released, this area highlights those.   

Figure 3. Detail from the NAEP homepage. 

 

Along the top of Figure 3 are a number of important links in terms of organizing online 

assessment resources.  There is a search function, which allows users to looks for information 

within the NAEP site, and in white text on black buttons are links to help, a site map, contact 

information for the program, a glossary, and the NAEP newsflash (an email-based news alert 

system).    

 The next series of links (Sample Questions, Analyze Data, State Profiles, and 

Publications) include some of the more particularly unique and exciting aspects of NAEP on the 

web.  In the case of Sample Questions and Analyze Data, those will be discussed in greater detail 

later in this paper, but the inclusion of these as more or less permanent links on the homepage is 
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an indication of the extent to which they are important areas of the NAEP web site.  The State 

Profiles link and the Publications link likewise provide visitors with direct links to state-specific 

information and access to hundreds of downloadable PDFs of NAEP reports and results.  

 The next area of the NAEP homepage to focus on is the lower half of the page (Figure 4), 

where information can be rotated in as it becomes newsworthy. 

Figure 4. Additional information displayed on the NAEP homepage 

 

Here, as before, visitors are shown more information about topics of current interest to the NAEP 

assessment program, specifically details about main and long-term trend NAEP, recent results, 

and NAEP-related sessions at upcoming national educational research conferences.  

 Overall, the NAEP homepage provides site visitors with a well-organized introduction to 

the vast quantity of information that is out there about NAEP.  In terms of developing online 

reporting resources, some take-home guidelines for testing programs regarding the homepage of 

a test and score reporting site are: 

• Be aware of your stakeholders and their interests, and build that into the design of the 
homepage. 

• Consider what is important and timely to site visitors, and maintain the homepage 
accordingly. 

• Provide users with clear and direct access to results or information that is in high 
demand/commonly accessed (for example, Math or Reading results, due to NCLB; or 
participation guidelines).  
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• Research with stakeholders can help to inform site design and content to maximize 
usability: don’t be afraid to talk with them and show them mockups! 

 

Interactive/media Tools  

Reporting test scores and information on the web allows users to access data on demand, 

but that is just one benefit of online reporting.  In administering tests by computer one true 

advantage of computerized delivery is harnessing the power of the computer to assess knowledge 

and skills in ways that cannot be done well in other test formats; so too with online reporting the 

opportunity is there to disseminate results with creative and innovative tools.  Interactive/media 

tools are defined by a high degree of user choice in generating what results and/or analyses are 

called up to be displayed on a page.  This includes the use of multimedia and clickable data 

resources that, for example, might allow users to manipulate the format (tables or graphs), 

information (scale scores, proficiency levels, percentiles), and type of results displayed (national, 

state, subgroups, gaps, etc.).   

NAEP is a leader in this area.  Originally called the NAEP Data Tool, the current version 

is known as the NAEP Data Explorer (NDE; http://nces.ed.gov/nationsreportcard/nde/) and 

allows users to explore decades’ worth of NAEP data from the comfort of their offices or homes, 

at the click of a mouse.   A screen capture of the variable section page is given below in Figure 5.   

In this case, Grade 8 reading, in several states is selected for analysis, with results being divided 

for gender.  
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Figure 5.  Example of variable selection with the NDE 

 

Once variables are selected, users can click on “Go to Results” and a table such as that in 

Figure 6 appears. 
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Figure 6. Example of NDE results 

 

Here, users are afforded a significant amount of autonomy in determining the data and 

information they are presented with.  As NAEP reports both scale scores and achievement levels, 

users can choose from among multiple ways of representing those data.  Information can be 

structured in tables or graphs as well (an example of an NDE graph is given in Figure 7).  The 
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NDE graphs are similarly interactive, as in the example below the colors of different bars can be 

changed by clicking on them, and the line of reference moved as desired.  

Figure 7. Sample NDE bar graph 

 

There are many more functionalities of the NDE than discussed here, including the capability to 

carry out tests of statistical significance, regression, and various crosstabs.  Ultimately, the NDE 

is a highly flexible data analysis tool that puts score reporting in the hands of intended audiences.  

 Another popular interactive tool on the NAEP web site is the NAEP Question Tool 

(http://nces.ed.gov/nationsreportcard/itmrls/startsearch.asp), by which site visitors can access 

sample questions and other question-level information in all of the NAEP content areas.  As 

before with the NDE, for the Question Tool users begin by selecting a year, a content area, and a 

grade, then turn to advanced criteria such as content strands, cognitive domains, item difficulty, 

and item type.  In mere seconds, users are presented with a list of NAEP items meeting the 

criteria in the selection page. 
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Figure 8.  NAEP Question Tool selection page 

 

By selecting an item from the resulting list, users are given the text of the item and a wide range 

of other information (Figure 9).  In addition to the item text, other item-level results include how 

students did on the question (percent in each score category), content classification of the item, 

how an item is scored (which is particularly useful for polytomous items), examples of student 

responses, and a distractor analysis.  
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Figure 9. Sample NAEP Question Tool output 

 

The third interactive data tool to be described here is the State Comparisons Tool 

(http://nces.ed.gov/nationsreportcard/nde/statecomp/), which gives users the opportunity select 

variables and carry out state-level comparisons (Figure 10). In this case, the output is a series of 

tables. 
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Figure 10. The NAEP State Comparisons Tool variable selection 

 

  The last interactive tool to be mentioned here are the clickable state comparison maps, 

and example of which is given in Figure 11.  Here, users are presented with a map of the United 

States, and can click on a given state or jurisdiction to set it as the reference group.  Once done, 
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all other states change color on the basis of their performance relative to the focal unit.  In the 

example below, Massachusetts fourth-graders scored the highest in the nation in mathematics in 

2007, and accordingly all other NAEP assessment units are colored red to indicate that their 

average scale scores are lower than that of Massachusetts.  These comparisons can also be done 

relative to certain other demographic characteristics (gender, race, school lunch eligibility).  

Figure 11. Sample clickable state comparison map 
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 The interactive features of the NAEP website are among what makes NAEP a leader in 

large-scale score reporting, and are absolutely the result of significant investment of time and 

resources.  At the same time, testing agencies can and should consider ways to engage site 

visitors in terms of data analysis and presentation. Some suggestions for developing interactive 

reporting features include: 

• Look into what others have done, as NAEP is not alone in online reporting: many states 
and publishers are being very creative in developing online interactive tools. 

• As with the homepage, have users articulate their data analysis needs.  Is rank-ordering 
performance key?   Or do users who are educators want item-level data to help inform 
their instructional practices?  

• Start with things that are manageable, and look into developing comparatively simple 
web interfaces and databases that let users select results for a content area, unit of 
analysis (school, city/town, region/county, state), and perhaps limited demographic 
characteristics. 

• Online reporting doesn’t always mean that an online tool carries out the full analysis, as 
sometimes testing programs make available menu-driven tools that provide site visitors 
with downloads of data stripped of names for import into external data analysis programs 
such as SAS, SPSS, or Excel. 

• Different users have different capabilities for understanding quantitative data, so look 
into presenting data in multiple formats when possible (tables, graphs, narrative, etc.). 

 

Other Results and Materials for Adding Context to Scores 

 Not all online reporting is interactive, nor does it have to be.  In many cases, agencies put 

results on the Internet in structured tables, charts, and/or text formats that website users cannot 

manipulate, or post links to downloadable PDFs which package information in easy-to-print 

formats for user review, often in traditional technical report-style layouts with tables of contents.  

NAEP’s static reports for download are called the Report Cards, and are readily available on the 

NAEP website from within the subject area results or by clicking on the Publications link on the 

homepage. 

One common criticism of testing is that since every test has its own scale (be it 1 to 10, 

200 to 800 in increments of 10, 100 to 700, or something else), it can be hard to know what a 
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particular score on a particular test represents in terms of proficiency.  NAEP uses an approach 

to adding context to its scores called item mapping.  In an item map, the difficulty level of the 

item is used to figure out a point on the NAEP scale where students are more likely to answer it 

correctly.  By repeating this process for a number of items and a range of points on the NAEP 

scale, people who are interested in NAEP score reporting can see that in 2007, grade 4 students 

who scored around a 255 on the NAEP scale in mathematics were generally able to answer a 

multiple-choice question involving using place value to determine the amount of increase 

correctly (Figure 12).  
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Figure 12.  2007 Grade 4 mathematics item map (detail) 

 

In some ways, reporting of static results online need not be very different than how such 

results are reported in traditional paper-based reports.  At the same time, score reporting in 

general has too often been an afterthought to the larger process of test development and 

maintenance, so ensuring that static results available on the web follow best practices for report 

development is important (cf., Goodman and Hambleton, 2004, for an overview of principles for 

report design).  Additional suggestions for reporting static results online include: 

• Pay attention to the reporting interests of users, as presenting results in static format 
means users are only see what is shown to them. 

• Try out different data displays with intended audiences to ensure that conclusions being 
drawn are appropriate. 
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• Refer to the guidelines for developing reports in the assessment literature (Goodman and 
Hambleton, 2004; Wainer, 1997; Wainer, Hambleton, & Meara, 1999; Ryan, 2006).  

 
 
Programmatic / informational web pages 

Programmatic / informational web pages are typically text-based resources accessible by 

branching off the homepage.  Most other test information not described to this point can be 

considered examples of auxiliary information about a test that intended users of the results might 

want to have available.  In the case of NAEP, the range of materials that fall under this heading 

is vast, and includes such things as the links to technical documentation cited earlier (Figure 2) 

as well as information about sampling and participation in a large-scale test like NAEP.  A 

capture of the kinds of information in NAEP makes available in an overview is provided in 

Figure 12, which illustrates that NAEP has a FAQ, an introductory document formatted as a 

PDF, and the policy for inclusion of students with disabilities.  NAEP also makes available 

frameworks documents for persons interested in knowing more about what the assessments 

measure (http://nces.ed.gov/nationsreportcard/frameworks.asp).  
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Figure 12.  Highlight of informational material available for NAEP (overview section) 

 

 
In determining the content to include on programmatic / information webpages, attesting 

programs might consider the following: 

• Ask stakeholders what information about the testing program would be helpful for them 
to know. 

• Review other testing programs’ websites to find out the kind of programmatic 
documentation they make available.   

• Post the technical manual and updates online as available. 
 

Discussion 

By making vast quantities of data and information available to be accessed at the 

convenience of users who are online, NAEP is responding to the processing needs of its 
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stakeholders and being proactive to ensure its continued significance as The Nation’s Report 

Card.  Online reporting offers testing programs the opportunity to connect with stakeholders and 

communicate information in ways that more and more consumers of data have come to expect.  

Rather than a pre-fabricated ‘story’ about test results, in the case of NAEP online reporting puts 

website visitors in charge of deciding what information is important to them as well as the means 

for communicating those findings (graphs vs. tables).   Relinquishing that control is a significant 

departure for score reporting, but with research and best practices it can increase the relevance of 

large-scale assessments and engage intended audiences as never before. 

In this paper, in addition to brief overview of the content on the NAEP website, the goal 

has been to offer some guidelines for the process of developing these resources.  As has been 

done with paper reporting, web-based reporting methods need to be critically evaluated for their 

information value and ease of use.  Connecting with stakeholders at multiple points to identify 

site content and modes of dissemination is critical, and enlisting expertise in website 

development likewise helps to ensure that a score reporting website truly is functional and 

informative as intended.  In NAEP’s case, reporting is an activity that is carried out with great 

attention to detail and considerable ingenuity, and it rightly serves as a model for others’ 

reporting efforts.  
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