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Abstract 

With various emerging measurement formats increasingly considered for large-scale 
assessments, measurement analysis and assumptions must be reexamined.  The present study 
examines the comparability of task analysis strategies across two technology-rich scenarios to 
evaluate the construct consistency across scenarios and the implications of scenario use for data 
analysis in operational testing. This study uses data from a 21st Century Skills Assessment 
project study investigating innovative ways of developing computer-based assessment in critical 
thinking, creativity, and collaborative problem solving (Rosen & Tager, 2013), involving about 
200 14-year-olds from six countries.  The two scenarios are “Organic Milk” and the “Dolphin 
Dilemma”. This research is conceptualized as exploring strategies for evaluating construct 
stability in the bold new world of technology-rich items, to further advance the literature on the 
analysis of complex tasks. 

 
Introduction 
 

As assessment increasingly moves toward computerization, technology-rich items are 
being evaluated to measure academic outcomes that are historically challenging to assess with 
traditional test formats, such as higher-order thinking skills. Technology-rich items typically 
involve elements such as digital media, electronic resources (authoritative literature, websites, 
etc.), a range of tasks and varied response actions, and high interactivity, and large-scale 
implementation of these items depends on the capabilities of computer technology.  A key task 
emerging in item analysis is identification of what constitutes valid and reliable measurement 
information, and what data support proposed score interpretations.  

 
Measurement information takes on many forms with computerized tests.   An enormous 

amount of data is gathered from technology-based items, tracing every click and movement of 
the mouse and time stamping actions taken, and the data recorded falls into two general 
categories: process and outcomes. Outcomes are traditional scored answers that students 
provides in response to prompts, but technology-based item types also provide information 
regarding the process that students used to answer items. This process-related information can be 
used as an element in the scoring of the item, or to provide diagnostic and formative information 
to teachers and test developers. The challenge that is emerging with these tasks is distilling the 
useful information from such items, separating signal from noise.  
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To this end, it seems critically important to consider and evaluate standard measurement 

approaches and assumptions in this context. Many tests that measure higher-order skills such as 
critical thinking involve scenarios in the form of multipart task sets, which are often highly 
engaging for test-takers but are also likely to be highly memorable, necessitating multiple 
parallel scenarios to assess typical achievement goals such as gain over time. The present paper 
builds on prior work (Keller, Wang, Zenisky, and Rosen, 2013) to use analytic methods 
established for one scenario and apply them to a second scenario to answer the following two 
research questions: 

1. To what extent are the two task sets (both developed to measure critical thinking) 
parallel from a measurement perspective as evidenced by current and emerging 
item analysis methods? 

2. To what extent are current and emerging item analysis methods applicable and 
relevant across similar scenarios, as a methodological consideration?  

 
Background 
 

The use of technology-based items is growing.  In contexts ranging from K-12 testing to 
certification and licensure assessment as well as other testing environments, many testing 
programs are looking at their measurement goals and identifying ways in which technology-
based assessment can help.  The outstanding issues for test development, however, remain to 
identify and understand the nature of the measurement information such technology can provide, 
and to ensure that any results obtained from tests using these measurement methods are valid and 
reliable, in a way that supports the proposed interpretations of the test.   

 
Technology-rich items are typically implemented in such as way so as to draw on the 

capabilities of the computer to administer test items that are generally not feasible in paper-based 
testing.  “Feasibility” here is a multifaceted idea, encompassing both construct-related priorities 
such as improved construct measurements and enhanced engagements as well as operational 
issues related to the individualization of administration, the automaticity of data capture, the 
automation of scoring.  
 

As noted in the introduction above, one of the features of technology-rich items is the 
collection of not only outcome data, but also process data. Traditional item types typically do not 
provide this type of information. As such, the literature on strategies to analyze complex 
assessment data from the angle of process rather than outcome (and to connect such process 
information to inform instruction) is in its infancy, and thus peer-reviewed guidance is limited.  
Where such documentation exists is primarily in the form of technical reports advanced by 
testing agencies specific to particular innovative testing initiatives, and as such is sporadic in 
nature.  Recent work by Keller, Wang, Zenisky, and Rosen (2013) has detailed some of the 
analyses undertaken in the context of the assessment of critical thinking, while a number of other 
studies have focused on additional data mining strategies (Almond, Deane, Quinlan, Wagner, & 
Sydorenko, 2012; Carr, 2013; Bouchet, Harley, Trevors, & Azevedo, 2013; Kinnebrew, Loretz, 
& Biswas, 2013; Kerr & Chung, 2012). 
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The Present Study 
 

When using extended task scenarios to measure complex constructs such as higher-order-
thinking, the tasks of interest tend to be centered around scenarios that are themselves quite 
memorable.  For this reason, test developers typically will develop multiple scenarios for use.  
Establishing the psychometric equivalence of these scenarios thus takes on considerable 
importance.  However, what does equivalence mean, in this context? 

 
There are many ways in which test items can be viewed as comparable. There is the 

formal process of equating, there is linking and scaling, there is content equivalence, and there is 
construct equivalence.  Within these broad topics, there are multiple analysis strategies that can 
be employed to empirically define equivalence.  

 
The current paper is directed toward the latter idea of comparability, to the goal of 

identifying strategies to advance understanding of whether scenarios built to measure the same 
construct actually require evoke the same cognitive skills. 

 
There are numerous limitations that were encountered in the current work, which greatly 

limit the extent to which the statistical patterns observed have generalizable meaning. However, 
what is possible is the use of the present work as an illustrative example of the kinds of data 
analysis issues that come up with these kinds of data sets, and the types of evaluative strategies 
that test developers and researchers may wish to pursue as they seek to work with these data in 
pursuit of tests that truly measure higher-order thinking skills.  

 
This study uses data from a 21st Century Skills Assessment project study investigating 

innovative ways of developing computer-based assessment in critical thinking, creativity, and 
collaborative problem solving (Rosen & Tager, 2013).  The two scenarios of interest, both 
developed to measure the construct of critical thinking, are “Organic Milk” and “Dolphin 
Dilemma.” Each scenario involves the following tasks: 

• Internet Search and Note-taking 
• Interviewing Experts 
• Concept Map 
• Recommendation  

Once the task set is completed, students should receive several scores corresponding to the 
different tasks, each of which was scored by teachers using 0-3 point scale (and, the total score is 
a weighted composite of subscores). 
 
Data Limitations 
 

The first limitation encountered in the analyses of these data is that component and 
overall scores for the Dolphin Dilemma scenario are not yet available.  This limited the extent to 
which analyses completed for Organic Milk could be replicated in the context of the present 
study to fully compare student performance on a measure of critical thinking across scenarios.  
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The second consideration that emerged in the course of working with these particular 
data involves some differences in data collection.  The Organic Milk scenario was administered 
in seven countries, while students in three countries completed Dolphin Dilemma. The sample 
sizes were consequently quite different between the two data sets. 

 
A third issue that emerged was a difference in implementation in an aspect of the 

scenario.  For Organic Milk, students were required to make notes before clicking through to the 
Concept Map creation task.  In contrast, for Dolphin Dilemma, students could click through to 
the Concept Map task without making any notes, then click back to make notes once they had 
seen the task. These differences in implementation may result in different strategies used by the 
students under the two different contexts.  

  
Method 
 
 The purpose of this study was to examine the equivalence of two technology-rich tasks 
designed to measure critical thinking. Due to the incomplete data capture for the second task 
(Dolphin Dilemma), our analyses are somewhat limited. First, the data sets that we had available 
for both tasks are described along with a description of the analysis of that common data. 
 
 The data for these analyses were the process data for the two tasks. For each task, the 
student was posed with a scenario/problem for which they had to do research and make a 
recommendation. For example, in the Organic Milk task, the students had to respond to the 
school cafeteria manager whether or not they should purchase organic milk for school lunches. 
For the Dolphin Dilemma task, students were required to make an argument for/against having 
dolphins in captivity, such as in parks like Sea World. In both cases, the students were required 
to do an Internet search and take notes to make an argument supporting their decision. The notes 
could be classified as “claims,” “evidence,” or “my notes.” These notes were to be logically 
organized in a graphical display as a concept map, which would then help them with writing 
their recommendation to the interested parties. The process data that we collected centered on the 
note-taking activity, and the use of the notes in the creation of a concept map. Specifically, we 
extracted and compared the following variables across the two tasks: 
 

• Task time 
• Percent of notes labeled as “claims” 
• Percent of notes labeled as “evidence” 
• Percent of notes labeled as “my notes” 
• Percent of notes labeled as either “claims or evidence” 
• Percent of notes used in the concept map 
• Total number of notes taken by students 

Examining these variables across the tasks would help us understand if the students were 
collecting information in similar ways across the two tasks. Percents were generally favored over 
the frequencies, since the total number of notes taken in each task was likely to vary. This 
breakdown of the types of notes is essential, because only claims and evidence can be placed into 
the concept map. Additionally, recognizing what constitutes a claim, and what constitutes 
evidence may serve as an indicator of the student’s critical thinking ability. It is worth noting that 
the note was taken to be a claim or piece of evidence based on the student’s distinction, and the 
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quality of this designation was not investigated. Determining whether students were collecting 
data in the same across the two tasks provides insight into whether the tasks were eliciting the 
same type of process. The intercorrelations of these variables were also computed to examine the 
relationship among these variables.  

 

In addition to these variables, we also looked at note-taking patterns, or strategies. Four 
basic strategies were noted, along with some combinations of strategies. These strategies were 
coded as:  

• 0: Did not go back to the web sites when constructing the map. Used only notes taken in 
the initial note-taking activity. 

• 1:Go back to the website and gather more notes before constructing the concept map 
• 2:Go back to the website but do not take notes from the websites before constructing the 

concept map 
• 3:Type in own notes before creating the concept map 
• 1,3:Both go back to take notes and create own notes before creating the concept map 
• 2,3:Go back to websites without taking notes, but create own notes before creating the 

construct map. 
 

These note taking strategies helped us gain insight into whether the students were employing 
similar strategies across the two tasks, or if there were differences in how the two tasks were 
approached. This variable was especially interesting since the two tasks were presented in 
slightly different ways.  

 In order to evaluate the utility of the examining the specific process information chosen, 
the relationship between the process data and the outcome data was examined for the Organic 
Milk task, where outcome data were available (again, such data were not available for Dolphin 
Dilemma in time for the current paper). The correlation between the total score and each of the 
process variables above variables was computed. It would be expected that students that were 
able to gather more claims and/or evidence would have higher total scores, since their 
recommendations would be based on more evidence. Recall that the total score was a composite 
of holistic scores provided by teachers. If the process data were not correlated with the total 
score, then a poor choice was made for the process data to evaluate. For the note-taking 
strategies, descriptive statistics of the total score were provided for each of the note-taking 
strategies to determine if certain strategies were related to higher total scores. If there is a 
relationship between strategies employed and higher scores, there is a potential for providing 
useful pedagogical information for teachers.  

 
Results 
 
 The results for the process data are presented for both tasks first. Table 1 below provides 
the descriptive statistics for each of the process variables described above for each task.  
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Table 1: Descriptive Statistics for Process Variables for Each Task 
 
Variable Task Mean SD 25th 

Percentile 
50th 
Percentile 

75th 
Percentile 

Organic Milk 64.69 26.90 46.73 60.28 76.15 Task Time 
(minutes) Dolphin Dilemma 57.18 29.32 33.23 51.76 86.80 

Organic Milk 16.24 11.91 9 15 20 Total Number 
of Notes Dolphin Dilemma 13.54 9.71 8 11 16 

Organic Milk 0.36 0.17 0.25 0.33 0.42 Percent of notes 
labeled as 
claims 

Dolphin Dilemma 0.50 0.22 0.33 0.46 0.63 

Organic Milk 0.36 0.17 0.27 0.37 0.47 Percent of notes 
labeled as 
evidence 

Dolphin Dilemma 0.30 0.18 0.19 0.33 0.43 

Organic Milk 0.71 0.22 0.57 0.73 0.90 Percent 
evidence and 
claims 

Dolphin Dilemma 0.80 0.20 0.67 0.86 1.00 

Organic Milk 0.29 0.22 0.11 0.27 0.43 Percent My 
Notes Dolphin Dilemma 0.20 0.20 0.00 0.15 0.33 

Organic Milk 0.59 0.27 0.44 0.57 0.80 Percent in 
Concept Map Dolphin Dilemma 0.72 0.21 0.59 0.75 0.87 
 
There are some results that stand out from this table. First, the average total time for the Organic 
Milk task was quite a bit longer (8 min) than that for the Dolphin Dilemma task, and the average 
number of notes taken for the Organic Milk task was greater than that for the Dolphin Dilemma 
task, with a difference of approximately 3 notes. When the types of notes are investigated, the 
percent of notes labeled as “evidence” or “my notes” is slightly higher for the Organic Milk, but 
the most dramatic difference is in the percent of notes labeled as “claims” with a much higher 
percentage (14%) in the Dolphin Dilemma task. Similarly, there was a higher percentage of notes 
used in the concept map for Dolphin Dilemma than for Organic Milk.  
 
The differences in the distributions for these variables can be intuited from the values at the 
percentiles, but the histograms show the picture more clearly. The distributions for the percent 
labeled as claims and percent in concept map are provided in Figures 1 and 2, respectively. In 
Figure 1, it is clear that for the Dolphin Dilemma task, very few students had only 1-2% of their 
notes labeled as claims, while in the Organic Milk task, there was approximately 15% of the 
students with 1-2% of their notes labeled as claims. Similarly, a much greater proportion of 
students had a high percentage of notes labeled as claims in the Dolphin Dilemma task.  
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Figure 1. Proportion of Frequency for “percentage of claims” in organic milk (left) and dolphin 
dilemma (right) 
  

 
 
 
Figure 2. Proportion of frequency for “percent of notes in the concept map” in organic milk (left) 
and dolphin dilemma (right) 
 

 
 
Figure 2 indicates that the discrepancy between the two tasks really stems from the fact that in 
the Dolphin Dilemma case, no student used fewer than 30 percent of the notes in their concept 
map, while in the Organic Milk case, at least 10% of the students used no notes in their concept 
map.  



	   8	  

 To compare the relationship among the variables across tasks, the intercorrelation of the 
variables was computed. Table 2 provides the correlations for both tasks.  
 
Table 2. Correlation among Variables: Both Tasks 

  Claim Evidence Total 
Notes 

My Notes Task 
Time 

Claim Organic 1 .66** .84** .33** .36** 
 Dolphin 1 .40** .71** .38** .41** 
Evidence Organic .66** 1 .78** .33** .28** 
 Dolphin .40** 1 .71** .31** .13 

Organic .84** .78** 1 .70** .38** Total 
Notes Dolphin .71** .71** 1 .83** .17 

Organic .33** .33** .70** 1 .27** My 
Notes Dolphin .38** .31** .83** 1 -.022 

Organic .36** .28** .38** .27** 1 Task 
Time Dolphin .41** .13 .17 -.022 1 
Note: the N for the Organic Milk Sample was approximately 180 across the analyses, and for the Dolphin 
Dilemma was approximately 90.  
** Correlation is significant at the 0.05 level (2-tailed). 

 
The pattern of correlations was fairly similar across the two tasks, with some notable exceptions. 
Of most note is the correlation of task time with (1) the percent of notes labeled as evidence (2) 
notes labeled as my notes, and (3) the total number of notes. These three correlations were 
significant for the Organic Milk task, but not for the Dolphin Dilemma task. This could be due in 
part to the differences in sample size. Additionally, the correlation between the percent of notes 
labeled as evidence and percent of notes labeled as claims was noticeably smaller in the Dolphin 
Dilemma task as compared to the Organic Milk task, but again this could be attributable to the 
difference in sample sizes. Overall, the pattern of the relationships was fairly similar, indicating 
similar relationships across tasks.  
  

When examining the note-taking strategies of the students, we observe different patterns of 
behavior across the two tasks. Recall that the strategies were labeled as: 
 

• 0: Did not go back to the web sites when constructing the map. Used only notes taken in 
the initial note-taking activity. 

• 1:Go back to the website and gather more notes before constructing the concept map 
• 2:Go back to the website but do not take notes from the websites before constructing the 

concept map 
• 3:Type in own notes before creating the concept map 
• 1,3:Both go back to take notes and create own notes before creating the concept map 
• 2,3:Go back to websites without taking notes, but create own notes before creating the 

construct map. 
 
Table 3, and Figure 3 provide the distribution of students across these strategies for each task.  
 
 
 



	   9	  

 
Table 3: The Proportion of Students Using Each Strategy for Both Tasks 
 0 1 2 3 1,3 2,3 
Organic Milk 0.254 0.231 0.060 0.164 0.239 0.052 
Dolphin Dilemma 0.156 0.389 0.044 0.078 0.311 0.022 
 
Figure 3: Comparison of note-taking strategy in two tasks  

 
 
The table and the figure clearly indicate that the strategy most preferred for students doing the 
Dolphin Dilemma task included strategy 1, of going back into the websites before constructing 
the map, while very few employed strategy 0, where they did not go back into the website. This 
pattern is in contrast to those in the Organic Milk task, where over a quarter of the students 
employed strategy 0, and fewer employed strategy 1 than strategy 0. Further strategy 3, which 
included typing in your own notes before completing the map was used with much greater 
frequency in the Organic Milk task than the Dolphin Dilemma task.  
 
 Lastly, we looked to see what relationship, if any, these note-taking data had in relation to 
the total scores that the students received. This analysis was only completed for the Organic Milk 
task, as the Dolphin Dilemma task has not yet been scored. Table 4 provides the correlation of 
the process variables with the total score.  
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Table 4. Correlation of Process Variables to the Total Score (Organic Milk Task Only)  
 Correlation with Total Score Sample Size p-value 

Claim .46** 129 0.000 
Evidence .34** 129 0.000 
MyNotes .21* 129 0.017 

Total Notes .43** 129 0.000 
Percent Notes in Map .21* 129 0.015 

Task Time .45** 128 0.000 
 Note. Claim = number of notes labeled as claims; Evidence = number of notes labeled as 
evidence; MyNotes= number of notes labeled only as notes, not claims or evidence; Total 
Notes= total number of notes taken by the student; Percent Notes in Map = percent of notes 
used in the concept map; Task Time=Number of minutes taken to complete the note-taking 
and concept map construction. 
* Correlation is significant at the 0.05 level (2-tailed), ** Correlation is significant at the 0.01 
level (2-tailed). 

 
As can be observed in the correlation matrix, there is a significant, and mostly moderate, 

correlation between all of the variables and the total score. A Bonferroni correction was included 
to adjust the type one error for the number of correlations examined. Recall that the purpose of 
this analysis was to help determine what parts of the process are most related to what the 
teachers valued as a quality recommendation. Not surprisingly, students who took more notes 
had higher scores. Similarly, students with more notes in the concept map also got higher scores. 
Interestingly, there was a stronger relationship between total score and having a higher 
percentage of scores labeled as claims or evidence than having generic notes. This is promising 
information, since we hypothesized that students thinking of the notes that they take as claims or 
evidence, rather than just general information, might be displaying higher levels of critical 
thinking that those that had many unclassified notes. Since the students are prompted to classify 
each note as they take it, the process of classifying notes is demonstrating some strategy, 
perhaps. It would be interesting to see if these results replicate across the Dolphin Dilemma task, 
where it appears that a different strategy was employed.  
 

Table 5 provides descriptive data for total test score for students employing the various 
note-taking strategies.  
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Table 5. Descriptive Statistics of Task Scores for Students with Different Note-taking Patterns 
(Organic Milk Task Only) 

Notes 
taking 
pattern 

N  Concept 
map 
score 

Concept 
map link 
score 

Google 
search 
score 

Recommendation 
score 

Total 
score 

Overall 129 Mean 1.50 0.39 1.20 1.53 1.38 
  Sd 0.82 0.59 0.66 0.68 0.48 
0 30 Mean 1.23 0.33 1.11 1.24 1.17 
  Sd 0.86 0.71 0.76 0.66 0.52 
1 31 Mean 1.45 0.35 1.26 1.58 1.38 
  Sd 0.68 0.55 0.63 0.62 0.43 
2 8 Mean 1.38 0.25 1.13 1.50 1.29 
  Sd 0.74 0.46 0.99 0.76 0.49 
3 21 Mean 1.62 0.38 1.38 1.62 1.47 
  Sd 0.86 0.50 0.59 0.74 0.57 
1,3 32 Mean 1.84 0.38 1.16 1.63 1.54 
  Sd 0.85 0.66 0.57 0.61 0.46 
2,3 7 Mean 1.00 0.29 1.14 2.00 1.37 
  Sd 0.58 0.49 0.38 0.82 0.45 
 

As is seen in the table, students who went back to the websites and created some notes by 
themselves before creating the concept map (students using strategy (1,3)) performed best 
overall and also had the highest score on many tasks. Students who constructed the concept map 
directly after the site view have the lowest overall score, and have lower performance on many 
tasks. Among students who went back to the website - which is those students using strategy 1, 
2, (1,3), or (2,3) - students who gathered some notes from the website tend to have better 
performance on many tasks than those who did not. This information may provide useful 
feedback for teachers in helping students understand how to better construct their concept maps 
and final recommendations. It would be interesting to see if these results replicate across the 
Dolphin Dilemma task, where it appears that a different strategy was employed.  
 
Conclusions 
 
 The goal of this study was to examine the equivalence of two new types of tasks 
developed to assess critical thinking. The small sample sizes, and incomplete scoring data for 
one task, limited the types of analyses that were possible. However, some evidence regarding the 
equivalence of the tasks was obtained. Consequently, the focus of the paper was to look at 
process data, rather than outcome data, which is more typical.  
 
 We started by identifying relevant process data from the copious amount of data 
produced from technology-rich tasks. We descriptively compared these variables across the two 
tasks. Some differences were observed across the seven identified variables, most notably the 
total number of notes, the time spent on the task, and the percent of notes labeled as claims. The 
reason for the observed differences is not clear and could be due to several sources. It could be 
that the tasks are of different complexity, or simply due the differences in administration 
protocols. Further, we don’t know how similar the samples of students were, making it more 
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complicated to understand the differences. However, it is also possible that the two protocols 
might have created different levels of complexity. By forcing students to take notes before 
drawing concept map (Organic Milk), the students may have taken longer on this task as 
compared to Dolphin Dilemma, where students could go directly to the concept map, and then 
retreat back into the web search. It may be that the difference in the administration protocols led 
students to hunt for claims to make in their concept maps when looking back into the web search, 
rather than to take notes purposefully ahead of time.  It might be a reasonable hypothesis that 
students in the Dolphin Dilemma case did not take a lot of “extra” notes because they were not 
required to proceed in a linear fashion through the task, and they searched only for relevant 
information to use in their map. If the protocol does have any impact on these results, it is 
important to determine which protocol might elicit the preferred process from a pedagogical 
standpoint.  
 
 There was some evidence to suggest some construct equivalence when the 
intercorrelations of the process variables were examined. The patterns of the relationships were 
fairly stable across tasks, especially considering that small sample sizes used in the analyses. 
Given the other discrepancies, the role of the administration protocol must be evaluated, and 
controlled for to truly assess construct equivalence.  
 
 When the different note-taking strategies were examined across tasks, it was clear that 
different note-taking patterns were observed in the two scenarios. It is difficult to conclude 
whether it is due to differences in the administration protocols, or due to differences in the 
examinee samples. Given the clear differences, however, great thought should be given to how 
the task is administered and the choice of administration protocol should be guided by 
pedagogical concerns. Further, any tasks designed to be parallel in nature should be administered 
using the same protocol, since the administration protocol may lead to somewhat different 
processes.  
 
 To examine the relevance of the process data collected, we then looked at the relationship 
of the process variables to the total score provided by teachers. This was done for the Organic 
Milk task only, since scoring was not yet complete for the Dolphin Dilemma data. We observed 
moderate relationships between the process variables and the total score, which is as expected. 
We would not expect any one variable to be highly correlated to the total score, since the total 
score is a weighted composite of several score components. Given the moderate correlation, 
however, provides evidence that the process data chosen are good choices, and are related to the 
score. Further, the type of variables we used can have pedagogical implications. As an example, 
if being able to identify notes taken as evidence or claims can lead to higher scores, than students 
that score low might be able to improve their success on the task by learning how to differentiate 
the nature of their notes better. Although we are not suggesting causality here, there are insights 
that can be drawn by subject matter experts that can test these theories in the classroom.  
 
 The note-taking strategies also were related to the test score. We saw higher test scores 
when students applied specific strategies. This has clear implication for teaching and learning. 
Additionally, since the two tasks elicited different strategies, it is important to determine the role 
of the administration protocol on the strategy, and to be sure to choose the protocol that is more 
desirable educationally.  
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 Strong conclusions regarding construct equivalency across these tasks are difficult to 
make given some of the limitations of the data. This preliminary analysis identifies several areas 
of future research. First, it is essential that the administration conditions and protocols do not 
change between tasks designed to measure the same construct, as these administration protocols 
might have an impact on the way that the construct is measured. Second, information regarding 
the equivalency of the student samples would be useful in helping to interpret the findings here. 
Since we don’t know enough about the two samples, it is impossible to separate what effect that 
might have on the results. Third, when the scoring data from the Dolphin Dilemma task become 
available, it would be informative to see if the results obtained with the Organic Milk task 
generalize to that task.  
 
 These two critical thinking tasks are examples of an exciting new task type that is being 
used in standardized testing. The promise of such task families is great. The experiences are 
more authentic and engaging. Since they take longer than traditional items, it is necessary to get 
more information out of these task families. By having them administered on computer, the 
opportunities to capture information for analysis is great. As these types of tasks become more 
common, new methodologies to analyze and extract data will become more available, and 
hopefully the full promise of these items can be realized.  
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