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ABSTRACT. This paper explores the efficacy of 2 methods of teaching critical thinking about 

scientific research: the traditional research paper vs. critiquing published research. Thirty-two 

students enrolled in either of 2 sections of a research methods course completed a pretest/posttest 

truncated version of Lawson’s Psychological Critical Thinking Exam. One section of the course 

required students to write a research paper and a basic critique of a published study; the other 

required students to summarize 3 studies and critique in detail 3 additional studies. Results 

indicated that students in neither section significantly improved in their critical thinking skills 

from pretest to posttest, though there was substantial variability within and between sections. 

 

 Higher-order critical thinking skills are essential to success in most careers in the social 

sciences, and arguably the most important of these skills is the ability to critically examine and 

understand published research in one’s field (Zablotsky, 2001). However, most college students 

lack these skills (de Sanchez, 1995; Lawson, 1999) and need to be taught how to learn and apply 

them. Ironically, this deficiency in critical thinking skills among college students may actually be 

a product of the educational system itself, which stresses “memorization of isolated knowledge 

components, which are devoid of meaning, lack transferability, and are easily forgotten” (de 

Sanchez, 1995, p. 73). Further, although this focus on learning without critical thought is 

potentially cognitively easier for students, it is not as meaningful, and many students in the social 

sciences lament their lack of formal training and experience specifically with regard to critically 

reviewing and evaluating research (Dingfelder, 2005).  

The awareness of this problem, and the dedication to addressing it, is pronounced in the 

social sciences, particularly in the field of psychology: (a) there are myriad books dedicated to 

the topic of critical thinking (e.g., Gilovich, 1991; Stanovich, 1998); (b) the journal Teaching of 
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Psychology has published an entire issue on the topic (Halpern & Nummendal, 1995) and 

continues to publish articles on it; (c) most recently, the 2005 Best Practices in Teaching 

Psychology conference was devoted entirely to methods and techniques for promoting critical 

thinking about psychology. The most common method for teaching critical thinking skills in the 

social sciences is the assignment of a research paper, though other alternatives have been 

proposed (Oliver, 2005). Below, we outline one theoretical framework from which to view the 

efficacy of both the research paper and an alternative, the research article critique, in teaching 

critical thinking skills.  

Theoretical Framework 

 Bloom’s (1956) Taxonomy provides a useful framework for examining and 

differentiating between different levels of learning and thought. In this taxonomy, there are six 

levels of reasoning. Each level is progressively more abstract, complex, and effortful, builds 

upon the prior levels in a hierarchical fashion, and requires and promotes more critical thought 

than the levels below it. Bloom classified the first three levels, knowledge, comprehension, and 

application, as “lower-order” thinking skills, and the second three levels, analysis, synthesis, and 

evaluation, as “higher-order” thinking skills.  

The creation of a research paper requires thought at the synthesis level of the taxonomy. 

Synthesis-level thinking is a higher-order thinking skill and involves such abstraction and 

complexity as to create something “new” (i.e., a research paper). This skill requires mastery of 

the prior four levels of the taxonomy. In order to create and appropriately structure a research 

paper, an individual must first have: a basic knowledge of the topic and the disciplinary methods 

and formats for communicating about a topic, an understanding of the meaning and implications 

of prior research on that topic, the ability to apply basic research methodology and the findings 
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of prior research to new situations, and the ability to examine the relative importance of different 

components of prior research to the current understanding of the topic. Only after mastery of the 

prior four levels of the taxonomy will the individual be able to attempt synthesis, which requires 

them to appropriately and critically marshal evidence and structure and present it in the most 

convincing way. Synthesis assignments like research papers should therefore promote and 

require substantial critical thought.  

However, evaluation skills are also a higher-order skill in Bloom’s (1956) Taxonomy, 

and Bloom placed them above synthesis skills. According to Bloom, evaluation is even more 

abstract, complex, and effortful than synthesis and requires the highest level of critical thought, 

since evaluation occupies the highest level of the taxonomy. In this framework, for an individual 

to complete an evaluation-level assignment, such as critiquing published research, they would 

need to master the same skills required for synthesis, plus synthesis itself, before they could 

attempt such an assignment. Thus, Bloom’s Taxonomy suggests that although the creation of an 

original research paper requires students to use many skills, it does not promote or require the 

most abstract and complex reasoning and critical thinking skills. 

 In contrast, Anderson and Krathwohl (2001) have argued for a revision of the taxonomy 

that would invert the placement of synthesis and evaluation, placing synthesis at the highest level 

(which suggests that a research paper would require the highest level of skills). Huitt (2005) has 

even argued that synthesis and evaluation actually occupy the same level, but that synthesis can 

more appropriately be viewed as “creative thinking” whereas evaluation can be viewed as 

“critical thinking,” with both being essential to the problem-solving process. Given the 

disagreement about which type of thinking promotes and requires the highest level of critical 

thinking skills, it seems prudent to investigate whether synthesis-based assignments and 
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evaluation-based assignments are comparable in the extent to which they promote critical 

thinking, or if they even promote critical thinking at all. Although the research paper is a clear 

example of a synthesis assignment, examples of an evaluation assignment require further 

elaboration. 

 One possible evaluation assignment would require students to critique published 

research. Not only would doing so address the need of students to learn how to evaluate research 

and gain experience doing it (Dingfelder, 2005), but it would teach students to constantly 

question the information they consume. Researchers have argued that critical thinking includes, 

but is not limited to: (a) questioning information (King, 1995), (b) evaluating the credibility of 

sources (Carlson, 1995), and (c) examining assumptions (Yanchar & Slife, 2004). All three of 

these elements are essential to critical thinking, especially about research in the social sciences, 

and they are far more likely to be learned and practiced if one is being taught how to use them to 

critique the published work of others.  

 Teaching students how to critique published research is not a new idea (Henderson, 1995; 

Kipp & Lamson, 2005; Oliver, 2005; Zablotsky, 2001), but like the research paper, its efficacy in 

teaching critical thinking skills has not been tested. This is particularly of interest given the 

debate about whether synthesis or evaluation assignments require higher levels of critical 

thinking skills. What makes these two methods ideal for comparison (aside from the fact they 

both occupy high levels in Bloom’s Taxonomy) is the fact that they both require substantial 

written elements. Written assessments provide significant advantages in promoting critical 

thinking over nonwritten methods, such as oral expression (e.g., presentations, discussions, etc.), 

including: (a) promoting greater self-reflection, (b) promoting greater perspective taking, (c) 

requiring equal participation from all students, thus promoting active learning, (d) promoting 
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dialectic reasoning by requiring students to articulate and evaluate multiple sides of an issue, and 

(e) promoting careful revision of ideas, positions, and articulations (see Wade, 1995, for a 

discussion).  

Additionally, as Tomcho et al. (2005) note, there is a substantial gap in the literature with 

respect to empirically assessing students’ abilities to weigh support for conclusions and 

determine how well reasons support conclusions. This investigation will address this gap and 

investigate the efficacy of using each of the two methods, a traditional research paper and 

critiques of published research, to teach students to think critically about scientific research.  

 Because both the research paper and the critique focus on the highest levels of thinking in 

Bloom’s (1956) taxonomy, there is no a priori reason to expect that students who are taught one 

technique would outperform students who are taught the other on a measure of critical thinking 

skills. Indeed, the major goal of this investigation is to document whether either method does 

indeed promote gains in critical thinking skills. Thus, we examined how each section performed 

on a pretest and posttest measure of critical thinking skills, improvements in critical thinking 

skills from pretest to posttest, and variability within and between the groups.  

Method 

Participants 

Participants were 32 students enrolled in either of two sections (Research Paper or 

Critique) of a research methods course required for all Child and Family Development majors. 

The two authors each taught one section. With the exception of one student in the Research 

Paper section, all students were female. We did not collect information on age, ethnicity, year in 

school, or prior or concurrent courses that may have stressed critical thinking. 

Instruments 
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We used a truncated version of Lawson’s (1999) Psychological Critical Thinking Exam 

(PCTE) to assess students’ critical thinking. The PCTE is a 14-item measure that presents 

information about different scenarios along with an interpretation of the meaning of those 

scenarios with respect to a relationship between variables. For example, one item describes how 

a florist played a subliminal tape for her employees and after two days, her employees started 

making creative floral arrangements out of materials in a scrap box. The presented interpretation 

is that the music caused an increase in creativity. Participants are then asked to explain if there 

are any problems with that interpretation, and if so, to explain the problem (i.e., they are asked to 

methodologically critique the “experiment” in much the same way as a journal reviewer might).  

The PCTE taps nine different components of psychological critical thinking across the 14 

items, with many items assessing more than one component. Lawson’s (1999) results suggest 

adequate validity of the measure:  senior psychology students outperformed senior natural 

science students, and both outperformed introductory psychology students, as would be expected 

if the skills tested were taught and practiced progressively throughout the curriculum.  

Unfortunately, the full PCTE can be a time consuming assessment (e.g., allowing an 

average of just 4 min per item to complete the exam would require more than one full 50 min 

class period). Because items not attempted (due to insufficient time) could be misclassified as 

critical thinking errors, it is essential that participants have sufficient time to complete the 

measure. For this investigation, we set an a priori time limit of 15 min, which reflected the 

maximum amount of class time we could spare for the assessment on each of two separate class 

periods. We thus truncated the exam to six items. Six items were the minimum number required 

to assess all nine components of the PCTE and the maximum number we thought participants 

could be reasonably expected to complete within 15 min. However, to minimize practice effects 
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and incorporate the largest possible number of items, only two of the six items appeared on both 

the pretest and posttest. The remaining four items differed from pretest to posttest, although they 

assessed the same components.  

Procedure 

Instructors in the two sections of the course changed lecture material in each section to 

teach the appropriate skills for the different assigned tasks, but in all other respects, the 

curriculum and assignments were similar. The instructor in the Research Paper section used a 

coursepacket and the instructor in the Critique section used the Brown, Cozby, Kee, and Worden 

(1999) textbook and a coursepacket. Neither set of reading materials focused explicitly on 

critical thinking skills. The instructors neither advertised nor denied the difference between the 

sections during the period when students registered for the course, and anecdotal evidence 

suggests that students were aware of the difference between the sections at the time of 

registration.  

The Research Paper section required students to write a 2-3 page critique of a published 

article (approximately 3% of the final grade) in addition to writing a traditional research paper of 

12-18 pages that they had to present orally to their peers in the class via a 10-15 minute 

presentation (33% of the final grade). The critique assignment required students to evaluate the 

organization of the article, the abstract, the introduction and literature review, the methods, and 

the conclusions, using criteria similar to those found in the APA Publication Manual (2001). 

Students evaluated the organization of the article in terms of the appropriateness of the title and 

the use of headings, subheadings, and section headings, as well as general flow. Students 

evaluated the abstract based on its brevity, clarity, and the inclusion of sufficient information on 

the study’s purpose, subjects, procedures, and results. For the introduction and literature review, 
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students evaluated the presentation of the research problem, the prior research presented related 

to that problem, and the justification for further research on that problem. Additionally, students 

evaluated the ease with which the research variables could be identified and how they were 

operationally defined. For the methods section, students evaluated the clarity of presentation of 

the sections, the appropriateness of the instruments and procedures, the inclusion of information 

on reliability and validity, and any potential confounding variables or influences. Finally, 

students evaluated the practical significance and applications of the research, the extent to which 

conclusions were logically related to the hypotheses, and the suggestions for future research 

provided by the authors. Students were allowed to select their own article to critique, but it had 

to be a research article from a scholarly journal and the topic had to address an issue in the field 

of Child and Family Development.  

The research paper required the completion of an original research project utilizing at 

least two Likert-scale questionnaires of at least four items each, in addition to demographic 

questions. This paper required a title page, abstract, 1-2 page introduction, 6-7 page literature 

review with at least six peer-reviewed journal articles cited, 1-2 page methods section, 1-2 page 

results section, 2 page discussion, 1-2 pages of references, and an appendix with the 

questionnaires. This format is consistent with the format for research manuscripts suggested by 

the APA Publication Manual (2001).  

The Critique section required students to summarize three articles in one 3-6 page paper 

(9% of the final grade) and critique another three articles in three separate 3-5 page papers (21% 

of the final grade). The summary assignment in this section was similar to the literature review 

section of a research paper, and required students to identify the purpose of the study described 

in each of the three articles, the sample size and sample characteristics for each article, the 
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methods utilized in each article, and the main findings and conclusions of each article. The three 

articles students read and summarized were Meston and Frohlich (2003), Jackson and Tlauka 

(2004), and Seal (1997).  

In the critique assignments, we required students to evaluate all five major sections of a 

research article:  abstract, introduction/literature review, methods, results, and discussion. These 

evaluations used preset criteria to focus students’ attention on specific issues, similar to those 

recommended by the APA Publication Manual (2001). For the abstract, students evaluated the 

degree to which it included sufficient information on the purpose, sample, and results of the 

study. Students evaluated the literature review in terms of identifying key prior studies and their 

results, questions raised or left unanswered by prior studies, how the current study proposed to 

address those questions, and the specific hypotheses proposed (e.g., are the hypotheses 

falsifiable?). Students evaluated the methods section in terms of sample size, sample 

characteristics, recruitment procedures, measures used, and appropriateness of the procedure and 

any confounding variables or influences. Students evaluated the results in terms of the statistical 

and analytical procedures used, the statistical significance of the results, and comparisons 

between any tables or figures and the text. For the discussion section, students evaluated how the 

authors called attention to the most significant results (or any results they neglected to discuss), 

how they related their findings back to their hypotheses, how well their findings address the 

problem the authors identified in the literature review, and what they proposed were the 

implications of their findings for service and future research. The three articles students read and 

critiqued were Lawson, Schwiers, Doellman, Grady, and Kelnhofer (2003), Teachman (2003), 

and Tucker, McHale, and Crouter (2003).  
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Students completed the truncated PCTE early in the semester and again at the end of the 

semester. Students in both sections had 15 min to complete the tests. Due to absences, not all 

students completed both tests. Of the 16 students in the Research Paper section, all completed at 

least one test, and 9 completed both the pretest and the posttest. Of the 16 students in the Critique 

section, 15 completed at least one test, and 13 completed both. The final sample of 22 students 

represented a response rate of 69%.  

The first author blindly scored the tests. Students who correctly identified an error in 

reasoning in a test item received one point. Students who articulated part of the problem, but 

were unable to fully explain it, received one half point. Students who did not identify a problem 

or incorrectly identified the problem received zero points. Thus the score range was between 

zero and six points on each test. The second author rescored a randomly selected subset of 10% 

of the items to check reliability. The interrater reliability coefficient was alpha = .94.  

Results 

 Results for the two sections were computed by total test score as well as separately for 

the two shared items in the pretest and posttest and the four non-shared items in the pretest and 

posttest (see Table 1). Analysis of students’ performance on the critical thinking test at both total 

pretest and total posttest revealed substantial variability both within sections and between 

sections. At pretest, the average total score for both sections was approximately two of six items 

answered correctly (33%) with a standard deviation of almost one full item (17%). At posttest, 

the average total score for the Critique section was still approximately two of six items correct, 

with a standard deviation of almost one item. However, the Research Paper section had an 

average total score of approximately one item correct, with a standard deviation of almost one 

item.  
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Pretest-posttest difference scores also revealed substantial variability both within and 

between sections. The Critique section averaged a difference score of approximately zero, but 

the range was between a decrease of over 40% and an increase of 33%. Of the 13 students in the 

Critique section, 1 scored the same on pretest and posttest, 6 scored lower on posttest than 

pretest, and 6 scored higher on posttest than pretest. The Research Paper section averaged a 

difference score of nearly -1.00, but the range was between a decrease of over 40% and an 

increase of nearly 10%. Of the 9 students in the Critique section, 2 scored the same on pretest 

and posttest, 6 scored lower on posttest than pretest, and 1 scored higher on posttest than pretest.  

Discussion 

 The results of this investigation revealed substantial variability in students’ critical 

thinking skills, both from pretest to posttest and within and between groups. On average, 

students in the Critique section demonstrated no change in critical thinking skills from pretest to 

posttest, but the average masks the bimodal distribution:  approximately half of the students 

demonstrated an increase in their critical thinking skills and half demonstrated a decrease. In 

contrast, students in the Research Paper section demonstrated an average decline in critical 

thinking skills of nearly 15%, with only one student demonstrating any increase at posttest. 

However, in both sections at both times, nearly all the students incorrectly answered the majority 

of the questions. We believe there are at least two possible explanations for the observed 

differences between sections. 

First, it is possible that these results are the product of changing four of the test items 

from pretest to posttest. Recall that to minimize practice effects and maximize the number of 

PCTE items included, we retained only two items and replaced the other four items with 

conceptually identical items presented in slightly different scenarios. Neither section differed 
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significantly from pretest to posttest on their scores on the two items that were on both tests. It is 

possible that students in the Research Paper section simply had more difficulty identifying the 

same problems in different scenarios, and that had the presentation of the questions been 

reversed, they would have showed significant improvement in critical thinking. It is important to 

note that we are not arguing that critical thinking skills themselves are highly context dependent, 

but only that assessing them using this instrument may require sensitivity to context because of 

unique elements of critical thinking tapped by each item.  

Second, the findings may be attributable to structural differences between the sections. In 

the Research Paper section, student presentations of their projects occupied the last two weeks of 

class. The instructor had already completed delivery of all lecture material and students had 

already taken their last exam by the time the posttest was given. Although the instructor required 

students to question their peers during their presentations, student motivation for retaining or 

applying what they had learned may have been low. In the Critique section, the instructor 

administered the posttest at the same time, but in this section students had just completed their 

final critique and were still preparing for the last exam. Students were still using their critical 

thinking skills in this section at the time of the posttest. Further, other extraneous variables which 

may not have been evenly distributed between the sections may have contributed to the 

difference (e.g., students in the Critique section may have had more prior classes which required 

them to use critical thinking skills). Given the small sample size and the fact that assignment to 

the sections was self-selected, this is a distinct possibility. However, although the small sample 

size may be problematic, it is reflective of the smaller class size common for research methods 

courses and thus preserves mundane realism. 

Limitations and Future Directions 
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It is important to note several limitations to this project. First, we did not collect 

demographic data on the participants, which makes it impossible to assess any potential 

demographic differences. In this case, the point was moot as we did not have sufficient power 

with such a small sample to use inferential statistical tests with multiple independent variables 

without greatly inflating the risk of Type I error (Cohen, 1988). Although it is difficult to make a 

case that certain demographic variables would influence critical thinking (e.g., ethnicity), others 

certainly could (e.g., age, particularly in reference to cognitive development and postformal 

thought). Future research with larger samples could address this issue, particularly in programs 

that offer multiple course sections each semester so that larger samples could be obtained 

without larger classes.  

Second, our sample size, while accurately representing a common class size for the 

material, was very small and provided insufficient power for additional statistical analyses. 

Future research with larger samples, particularly through the use of multiple small sections, 

could better investigate these issues. Additionally, future research could consider differences 

between universities which may covary with class size (e.g., research-oriented vs. teaching 

oriented, public vs. private, use of graduate student teaching assistants, etc.).  

 Third, we did not require students to complete the test. Students who were absent for the 

administration of one of the exams were not required to complete the exam on their own time (or 

under alternative conditions). Ideally, all students in both sections should have been required to 

complete the full exam. This was especially a concern for us because missing data was not 

evenly distributed between the two sections. Perhaps future investigations could incorporate the 

full PCTE into existing testing or evaluation procedures to ensure the full participation of all 

students.  
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 Fourth, we did not query students about prior courses they may have taken that promoted 

critical thinking. Although anecdotal evidence suggested that the students had not taken such 

courses (e.g., comments in class, poor performance on the pretest, etc.), we cannot conclusively 

rule out the possibility that differences in prior classwork may explain the observed variation in 

performance on the critical thinking measure.  

Although additional research is clearly needed before a definitive conclusion about the 

pedagogical value of either method for teaching critical thinking can be reached, we believe that 

future research investigating both methods is warranted, and we encourage our colleagues to 

consider exploring this valuable line of research. We suggest two specific avenues of future 

research. 

First, researchers could use the full PCTE, rather than a truncated version. This research 

could also explore the factor structure of the measure to determine if the nine components are 

individual factors or combinations thereof. Further, researchers could compare the PCTE with 

other critical thinking tests (new or existing) to explore various aspects of measure validity (i.e., 

concurrent, criterion, predictive) in an attempt to determine its usefulness as a measure of critical 

thinking. This is particularly important as the measure was developed specifically as a test of 

psychological critical thinking and may be content-dependent. 

Second, researchers could explore additional variables potentially related to critical 

thinking, including: (a) different academic majors or disciplines, (b) different instructors for 

critical thinking-based courses, (c) different textbooks or class materials that explicitly encourage 

critical thinking (Gilovich, 1991; Suter, 2006), and (d) regional, national, or international 

differences in the most effective pedagogies.  
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 Given the importance of critical thinking skills to success in everyday life, and their 

centrality to the educational mission of higher education, we are hopeful that future research on 

these issues will identify effective pedagogical tools and techniques that will enable instructors 

to best assist their students in learning and applying critical thinking skills.  
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Table 1 

Critical Thinking Descriptive Statistics by Group 

 Section 

 Critique Research Paper 

Variable M SD Range M SD Range 

1. Four-item pretest 1.46 

(36.54%) 

1.03 

(22.75%) 

.00-3.00 

(.00-75.00%) 

1.39 

(34.72%) 

1.02 

(25.60%) 

.00-2.50 

(.00-62.50%) 

2. Two-item pretest .58 

(28.85%) 

.40 

(20.02%) 

.00-1.50 

(.00-75.00%) 

.33 

(16.67%) 

.43 

(21.65%) 

.00-1.00 

(.00-50.00%) 

3. Total pretest (1 + 2) 2.04 

(33.97%) 

.95 

(15.76%) 

.50-3.50 

(8.33-58.33%) 

1.72 

(28.70%) 

.91 

(15.09%) 

.00-2.50 

(.00-41.67%) 

4. Four-item posttest 1.38 

(34.62%) 

.71 

(17.80%) 

.00-2.00 

(.00-50.00%) 

.61 

(15.28%) 

.49 

(12.15%) 

.00-1.00 

(.00-25.00%) 
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5. Two-item posttest .54 

(26.92%) 

.43 

(21.56%) 

.00-1.50 

(.00-75.00%) 

.22 

(11.11%) 

.51 

(25.34%) 

.00-1.50 

(.00-75.00%) 

6. Total posttest (4 + 5) 1.92 

(32.05%) 

.79 

(13.11%) 

.50-3.00 

(8.33-50.00%) 

.83 

(13.89%) 

.71 

(11.79%) 

.00-2.00 

(.00-33.33%) 

7. Four-item difference score (4 – 1) -.08 

(-1.28%) 

1.34 

(22.27%) 

-2.50-2.00 

(-41.67-33.33%) 

-.78 

(-12.96%) 

1.12 

(18.69%) 

-2.50-1.00 

(-41.67-16.67%) 

8. Two-item difference score (5 – 2) -.04 

(-.64%) 

.52 

(8.65%) 

-1.50-.50 

(-25.00-8.33%) 

-.11 

(-1.85%) 

.70 

(11.62%) 

-1.00-1.50 

(-16.67-25.00%) 

9. Total difference score (6 – 3) -.12 

(-1.92%) 

1.33 

(22.09%) 

-2.50-2.00 

(-41.67-33.33%) 

-.89 

(-14.81%) 

1.02 

(17.07%) 

-2.50-.50 

(-41.67-8.33%) 

Note. In each row, raw scores are presented on top and conversions to percentages are presented beneath in parentheses.  


