Starting Tips for Doing Critical Reviews

Elaine Chapman

One of the first things that you need to do in approaching your research is a critical review of existing literature.  This will provide you with a basis for identifying gaps in our existing knowledge that you can address in your own research.

The following questions may prove useful in doing critiques of empirical research studies.  Please note, however, that these questions are posed as starting suggestions, not as limitations.  Not all of the questions will be relevant for all studies, and many studies will have to be evaluated by additional (or entirely different) criteria.

I have provided below some checklists that you can use as a starter for doing critiques of such research.  Please note that these are only starting points. You may well find other points that are not raised here relevant in your reading of the articles. I have divided the points into “general issues for quantitatively based research articles” and “considerations that relate to specific kinds of research”. 

I have also provided some examples of critical summaries of papers that could be used in such reviews.  There are two examples.  The first is an extended summary and critique, which you would do if a particular study was critical to your own research.  The second is a brief critique which you would use for any studies that generally provide a background for your research, but do not address the same questions directly.


General Research Issues

The points below are general, and should be used in the assessment of both studies.  Please note that these points relate directly primarily (or exclusively) to quantitatively based studies.  

	GENERAL ISSUES FOR QUANTITATIVELY BASED STUDIES
	

	TITLE AND ABSTRACT
	

	Did the title describe the study accurately? Was the title concise (i.e., free of distracting or redundant phrases)?
	

	Did the abstract summarize the study's purpose, methods, and findings? Were there any major findings that were not mentioned in the abstract?
	

	Did the abstract provide you with sufficient information to determine whether you would be interested in reading the entire article?
	

	Did the abstract identify the independent and dependent variables under study?
	

	INTRODUCTION AND PROBLEM STATEMENT
	

	What is the author's central thesis? What is she/he trying to do in the piece? What are the most important or new ideas presented? 
	

	Is the theory underlying the problem detailed? Are conceptual and other assumptions made clear, and are these tenable? Are the main arguments clear?
	

	Is the problem clearly stated? Is the conceptual framework of the study appropriate in light of the research problem?
	

	What is the theoretical framework being employed? How is it used? 
	

	What theoretical perspective is articulated or implied? 
	

	Is the theoretical/practical significance of the problem established?  Does the introduction provide an appropriate context for the problem (e.g., political, social) – that is, why address this topic now?
	

	Does the author try to build on past research? How strong is the argument? How convincing is it? Is the evidence sufficient to sustain the argument? What other sources could have been used? Are the selected sources appropriate? 
	

	What are the strengths and weaknesses of the arguments? 
	

	How are the critical issues stitched together? Is the logic appropriate? 
	

	Are there areas that the author neglects/omits; what is NOT in the article? 
	

	What assumptions does the author make, and which of these should be questioned? 
	

	Do the author's hypotheses and/or research questions seem logical in light of the conceptual framework and research problem?
	

	Are the meanings of key terms defined and used consistently throughout? Does the author define any key terms? Are the definitions consistent with the meaning of the terms as you know them?
	

	How does the research relate to similar work by other authors? How does this piece compare to what you have read so far?
	

	What is the effect of the author's language? Is the vocabulary and sentence structure appropriate? Does the author maintain neutrality in his/her choice of words and terms, or are they emotionally charged or value-laden? If the answer to the latter is yes, what values does the author project?
	

	Does the introduction give you an advance organizer for the remainder of the paper?  Is it too long, too short, too vague? 
	

	Are links between prior research and the problem made clear?
	

	Is the review comprehensive?
	

	Is the review relevant, significant, and well‑organized?
	

	Do works cited reflect the breadth of existing literature regarding the topic of the study?
	

	Does the literature review lead logically into the Method section?
	

	METHOD

	

	Is the sample clearly described, in terms of size and relevant characteristics (i.e., those that would make the sample non-representative)? Is the target population identified?
	

	How was the sample selected? Is it a random sample? Is it representative of the larger group of people in which the researcher is interested? Can results from this group be generalized to a wider population? 
	

	Are the research method and design adequately described? Are the study's procedures described thoroughly?
	

	Do the design and procedures seem appropriate in light of the research problem, conceptual framework, and research questions/hypotheses?
	

	What are the limitations to the methodology?  Considering the limitations, should the researcher have used a different methodology? 
	

	Does the researcher discuss factors or variables that may have affected the research outcomes? 
	

	Overall, does the method section provide sufficient information to replicate the study, and/or to identify its strengths and weaknesses?
	

	INSTRUMENTS
	

	Are the materials used in collecting data clearly described?
	

	Are data collection (e.g., test administration), interviewing, and recording procedures fully and clearly described? 
	

	Do the instruments/procedures described seem appropriate as measures of the variables under study?
	

	Have the authors included sufficient information about the psychometric properties (e.g., reliability and validity) of the instruments? Are the measures reliable and valid for the purposes for which they were used in the study? Are supporting data indicated?
	

	Are potential judgmental biases identified and controlled?
	

	RESULTS
	

	Are the analysis results presented and reported clearly?
	

	Are appropriate analysis methods selected and described?
	

	Are the methods applied correctly?
	

	Is the Results section clearly written and well organized?
	

	Are illustrations, tables or graphs used? Do they complement the text? Are they the best method to present data, or are they unnecessary? 
	

	Are data in tables and graphs interpretable? Does the information in the text match the accompanying tables and graphs?
	

	Are salient results connected directly to hypotheses?
	

	DISCUSSION AND CONCLUSIONS
	

	Are findings discussed in terms of the research problem, conceptual framework, and hypotheses?
	

	Are findings reported for each question asked and each hypothesis tested?
	

	Are the general conclusions warranted in light of the results?
	

	Are the interpretations based on the data?
	

	Are conclusions considered in terms of both statistical significance and practical significance?
	

	Are implications for future research and/or special education practice identified?
	

	Are inferences and opinions clearly labeled as such?
	

	Are the limitations of the study delineated?
	

	Are the results related to outcomes from other research?
	

	Is any bias on the part of the researcher detectable?
	

	Is the stated generality of the conclusions warranted?
	

	GENERAL POINTS
	

	Overall, has the study addressed the aims stated? 
	

	Does the study address an important problem?
	

	What implications does this work hold for scholars and/or practitioners? Does it inform us about thought and/or practice?
	

	Is the article well written, logical, interesting, and organized?
	

	Does the article's overall tone reflect an unbiased attitude?
	

	Are limitations of the study and any inconsistencies stated?
	

	What are the most important things you learned from this article?
	

	What do you see as the most compelling strengths of this study?
	

	How might this study be improved? 
	



Specific Issues: Instrument Design and Evaluation
	STANDARDISED TESTS
	

	Test coverage and use
	

	Is there a clear statement of recommended uses and a description of the population for which the test is intended? Who is the test designed for? Are inappropriate applications identified?
	

	Test validation and norming samples
	

	Were the samples used for test validation and norming of adequate size and sufficiently representative to substantiate validity statements, to establish appropriate norms, and to support conclusions regarding the use of the instrument for the intended purpose?
	

	Did the individuals in the norming and validation samples represent the group for which the test is intended in terms of age, experience and background? How were the samples used in pilot testing, validation and norming chosen? Were participation rates appropriate? 
	

	Were statements are made concerning subgroups, are there enough test-takers in each subgroup?
	

	Reliability and internal consistency
	

	Is the reliability sufficiently high to warrant using the test as a basis for decisions concerning individual students?
	

	Is a full range of reliability estimates provided to allow users to estimate the contributions of different sources of measurement error (e.g., Inter-rater reliability, alternate-form reliability, internal consistency)? 
	

	How have reliability estimates been computed? Have appropriate statistical methods been used? (e.g., Split half-reliability coefficients should not be used with speeded tests as they will produce artificially high estimates.) 
	

	What are the reliabilities of the test for different groups of test-takers? How were they computed? 
	


	Criterion-related validity evidence
	

	Can the test be assumed to adequately predict future performance/behaviour? 
	

	What criterion measure has been used to evaluate validity? What is the rationale for choosing this measure? Does empirical evidence in support of predictive validity include a comparison of performance on the validated test against performance on outside criteria? Do these outside criteria include a range of measures (e.g., grades, class rank, other tests and teacher ratings)? 
	

	Does the report provide an overall sense of the predictive accuracy of the test? How accurate are predictions for individuals whose scores are close to cut-points of interest? 
	

	Content-related validity evidence
	

	Did the test development procedure follow a rational approach that ensures appropriate content? Did the process ensure that the collection of items would represent appropriate skills? 
	

	Is there a clear statement of the domain of skills represented by the test? What research was conducted to determine desired test content and/or evaluate content? 
	

	What was the composition of expert panels used in content validation? How were judgments elicited? 
	

	Construct-related validity evidence
	

	Is the conceptual framework for each tested construct clear and well founded? What is the basis for concluding that the construct is related to the purposes of the test? 
	

	Does the framework provide a basis for testable hypotheses concerning the construct?
	

	Are these hypotheses supported by empirical data?  Is the question of construct validity addressed with reference to multiple evidence sources?
	

	Test administration procedures
	

	Are potential users provided with detailed and clear instructions on appropriate test administration procedures? Are all test administration specifications, including instructions to test takers, time limits, use of reference materials and calculators, lighting, equipment, seating, monitoring, room requirements, testing sequence, and time of day, fully described?
	

	Are potential biasing conditions considered?
	

	Will test administrators understand precisely what is expected of them? 
	

	Test reporting and score conversion procedures
	

	Are the methods used to report test results, including scaled scores, subtests results and combined test results, described fully along with the rationale for each method? 
	

	Are the procedures for calculating derived and scaled scores clear and straightforward (i.e., to schools, teachers, counsellors)? 
	

	How are test results reported? Are the scales used in reporting results conducive to proper test use? 
	

	What materials and resources are available to aid in interpreting test results? 
	

	Test item and bias considerations
	

	Does the validation provide evidence that the test is not biased or offensive with regard to race, sex, native language, ethnic origin, geographic region or other factors? 
	

	Were the items analyzed statistically for possible bias? What method(s) was used? How were items selected for inclusion in the final version of the test?
	

	Was the test analyzed for differential validity across groups? How was this analysis conducted? 
	

	Was the test analyzed to determine the English language proficiency required of test-takers? Should the test be used with non-native speakers of English?
	


	EXPERIMENTER-DEVELOPED PROTOCOLS
	

	OBSERVATION
	

	Are clear and distinct scoring and judging categories used?
	

	Are the operational definitions provided clear, logical, and adequate? Are they consistent with the characteristics being observed, as far as you are aware?
	

	Are the qualifications of scorers and judges described?
	

	Is administration of the measures described clearly?
	

	Were the observation schedules pilot-tested?  Is interrater reliability described and adequate?
	

	Are observational systems and other instrumentation included in the study report; if not, are sources noted for them?
	

	Were the schedules/procedures used appropriate for the problem?  Are there methods that would have been more appropriate?  Are there key aspects of the setting, for example, that might have been missed?
	

	INTERVIEWS
	

	What was the form of the interviews?  Was it semi-structured, structured, or informal?
	

	Are the interview procedures described adequately?
	

	In the interview procedures, are there any characteristics that might have invited socially desirable responses or other biases?
	

	Are there any aspects of the interview procedure that might invite biases?
	

	Are the qualifications and training of interviewers noted, and is their interreliability adequate?
	

	In the coding of the interview data, was interrater reliability established?  Was it high enough?
	

	QUESTIONNAIRES
	

	Are clear and unambiguous directions provided to respondents?
	

	Are questionnaires or interview protocols included; if not, are sources noted for obtaining them?
	

	Are slanted or leading questions avoided?
	

	If the questions are closed-ended, did the response format (e.g., Strongly agree to strongly disagree, yes/no) match the question stems?  Did the response format capture the full range of responses? 
	

	If the questions are closed-ended, are the stem questions simple (i.e., ask only one question)?
	

	If the questions are closed-ended, are the stem questions clear and easy to understand?
	

	If the questions are closed-ended, are any of the questions likely to invite desirability response sets?
	

	If the questions are closed-ended, are any of the questions biased to particular groups that are likely to be in the sample?
	

	In any questions, are any value or judgement terms (e.g., “important”) operationally defined?
	

	Are any of the questions leading, annoying, offensive?
	

	In open-ended questions, was the coding system used pilot-tested? Was interrater reliability established for the coding?  Was it high enough?
	

	ARCHIVAL RECORDS
	

	What were the sources used, and were they appropriate given the aims stated?
	

	Was the analysis method for the coding and interpretation pilot-tested?
	

	Was interrater reliability of judges established, and was it high enough?
	



Specific Issues: Study Designs

	DESCRIPTIVE RESEARCH
	

	Surveys
	

	Is the target population (to which generalization is desired) identified?
	

	Are the sampling procedures used, and available sampling frames, described fully?
	

	Is the representativeness of the sample drawn noted, as well as its "match" with the target population?
	

	Is the importance of the study addressed?
	

	Are informed consent and confidentiality procedures for respondents described?
	

	Is the overall response rate reported, and are specific items that frequently were not answered identified?
	

	If the response rate appears low, is a follow‑up reported?
	

	Is a nonrespondent bias check performed (e.g., to determine the similarity between respondents and nonrespondents)?
	

	Are observational systems and other instrumentation included in the study report; if not, are sources noted for them?
	

	Are procedures (mailing, fieldwork, and so forth) well described?
	

	Observational Case Studies
	

	Are the subjects and the sampling procedures fully described?  Is the target population identified, and characteristics of the sample considered in light of its representativeness?
	

	Is the setting of the observation described, and the representativeness (i.e., authenticity) of that setting discussed?
	

	Are the observations likely to have been reactive (i.e., was the observer’s presence likely to have affected the behaviour of the participant/s)?
	

	Are potential biasing conditions in the setting noted?
	

	Does the overall approach used “fragment” the picture of the participant – i.e., does the information give you a holistic impression of the case?
	

	Are observational systems and other instrumentation included in the study report; if not, are sources noted for them?
	

	Were the schedules/procedures used appropriate for the problem?  Are there methods that would have been more appropriate?  Are there key aspects of the setting, for example, that might have been missed?
	


	CORRELATIONAL RESEARCH
	

	Covariance Research
	

	Are the variables selected carefully, with theoretical and research support bases?
	

	Is the sample for the study fully described with an eye toward the generality of the study's results?
	

	Is the sample likely to be sufficiently varied on the variables under investigation?
	

	Are the validity and reliability of the measuring instruments for each variable reported and sufficiently high?
	

	Are scatterplots used to detect possible curvilinear relationships between variables?
	

	Are restriction of range and attenuation considered when interpreting correlation coefficients?
	

	In a prediction study, is a rationale provided for the predictor variables selected?
	

	In a prediction study, is the criterion or predicted variable well defined?
	

	In a prediction study, is the resultant prediction equation validated with a second group of subjects?
	

	Are causal inferences avoided in the study's interpretation?
	

	Causal‑Comparative Research
	

	Is the research focused on establishing cause and effect?
	

	Has the presumed effect (the independent variable) occurred?
	

	Is the sample fully described?
	

	Are the two groups to be compared fully described, including the nature of each at the time the presumed cause occurred?
	

	Are the two groups to be compared similar on all demographic variables except the independent (presumed cause) variable?
	

	Are potential threats to internal and external validity recognized and discussed?
	

	Are rival hypotheses‑other plausible explanations for the outcomes observed‑identified and ruled out?
	

	Are findings cautiously stated insofar as cause and effect is concerned?
	

	Would it have been possible to have explored the cause‑and‑effect question addressed via an experiment? '
	


	INTERVENTION RESEARCH
	

	Quasi‑Experimental Research
	

	In the non-equivalent pretest‑posttest control group design (NEPPCG), is group identification and formation detailed?
	

	In the NEPPCG, is the sample fully described with an eye toward the generalizability of the results?
	

	In the NEPPCG, is equivalency of the groups examined?
	

	In the NEPPCG, are the levels of the active independent variable quite different?
	

	In the NEPPTG, is the treatment well implemented?
	

	In the NEPPCG, are critical extraneous variables identified and controlled?
	

	In a time series (TS) design, is there a sufficient number of pretreatment data points?
	

	In a TS design, is the treatment introduced at a single, distinct point in time?
	

	In a TS design, are consistent measuring instruments and methods used across time?
	

	Are threats to internal validity addressed adequately?
	

	Are threats to external validity addressed adequately?
	

	Is balanced attention given to, and control established for, both internal and external validity?
	

	Was a true experiment likely to have been possible?
	

	True Experimental Research
	

	Is the sample fully described with an eye toward the generality of the results?
	

	Is the process of assigning subjects to groups indeed random?
	

	Are the levels of the independent variable quite different?
	

	Is the treatment well implemented?
	

	Are critical extraneous variables identified and controlled?
	

	Are threats to internal validity adequately addressed?
	

	Are threats to external validity adequately addressed?
	

	Is balanced attention given to, and control established for, internal and external validity (see earlier notes)?
	

	If the study is conducted in the laboratory, is attention given when generalizing to the match between the experimental conditions and the nature of the "real" world?
	

	Single‑Subject Research
	

	Is the single‑subject design more appropriate in this case than a group design would have been?
	

	Is the subject for the study fully described?
	

	Is the target behaviour (the dependent variable) clearly and operationally defined?
	

	Is the target behaviour measured reliably?
	

	Is the target behaviour measured to a point of stability in all study phases (e.g., baseline, treatment, etc.)?
	

	Is the treatment condition fully described?
	

	Are other conditions in which the study is conducted (e.g., setting, participants, time of day) fully described?
	

	Is the treatment variable the single element permitted to vary in the treatment phase?
	

	Is special attention given to controlling the observer (or experimenter) effect?
	

	Is the graph of the results clear, straightforward, and evidence of a practically significant change in the target behaviour during the treatment phase?
	

	Are replications reported‑across settings, behaviours, or individuals?
	



CRITICAL REVIEW OF EMPIRICAL RESEARCH: EXAMPLE 1

Do a review of this depth only for papers that are directly related to what you intend to do in your own research.  For those that generally provide the backdrop for your research, use the next examples.
Similar factors emerged in a comprehensive school choice survey by the Victorian Department of Education (1983). This survey was conducted in two stages, both of which involved parents of children enrolled in either government or non-government primary or secondary schools.  In Stage I, 208 parents completed an open-ended questionnaire which asked them to nominate educational, personal, and other factors they considered to be important when they chose their child's school. Semi-structured interviews were also conducted with a small (n = 20) sample of parents from the same local government areas (LGAs). Based on responses to these exploratory surveys, two structured questionnaires were developed: one assessing the importance of various factors in the process of choosing particular schools, the other assessing the importance of similar factors in decisions to avoid other schools. The 72 items within each questionnaire were grouped under general categories such as school type (e.g., government/non-government) and location (e.g., distance from home).  Parents rated the importance of each factor in their choice or avoidance of schools on a five-point scale, with ratings ranging from “extremely important” to “of no importance”. In Stage II, the "choice" and "avoidance" questionnaires were sent to separate samples of parents with children enrolled in either primary or secondary government and non-government schools, producing a two (questionnaire type: choice versus avoidance) by two (school level: primary versus secondary) sample subgroup structure.

The final data set comprised responses from 2242 parents.  Initially, to compare the types of factors parents considered to be important in choosing and avoiding schools at the primary and secondary levels, item scores for each of the four subsamples were intercorrelated and subjected to a principal components analysis. In each case, a varimax rotation was used to rotate the solution to approximate simple structure. The authors reported that a seven-component solution was found to be "best" across all four subsamples. Components common to the four solutions included School Climate, which included items assessing the importance of such factors as the school principal, the attitudes of the teachers towards students and parents, and the general atmosphere of the school (e.g., "I chose/avoided this school because teachers had/did not have a good attitude towards the students"), Costs (e.g., "I chose/avoided the school because the school fees were reasonable/too high), and Religion (e.g., "I chose/avoided the school because it emphasised/did not emphasise christian values"). Components identified as unique to specific subgroups included Distance (e.g., "I avoided a school because it was too far from home"), Discipline (e.g., "I chose the school because of its strict discipline"), and Equipment (e.g., "I chose the school because it had good equipment") for the primary avoidance, primary choice, and secondary choice subgroups, respectively.

Mean importance ratings for items within each component were also generated for each of the 2242 respondents and then averaged within each subgroup, so that the relative importance of specific components (expressed as importance rankings) could be compared across the four subgroups. These analyses indicated higher mean importance ratings for the School Climate component than for any other component across all four subsamples, suggesting that the factors included in this component were viewed to be most important by parents across both questionnaires and school levels.  In contrast, the relative rankings of other components such as costs and religion varied considerably across subgroups. For example, while Religion was ranked as the second most important component in both the secondary choice and avoidance subgroups, Discipline and Distance were ranked second for the primary choice and avoidance subgroups, respectively. The overall conclusion reached by the authors was that while all parents (i.e., regardless of the level or type of school attended) consider school climate (reflecting factors basic to a school's operation such as the principal, teachers, and general atmosphere) to be the most important consideration in school choice/avoidance decisions, the importance of other factors such as religion, costs, and school equipment, is likely to vary with such factors as the level and type of schooling under consideration.

Table 1. Importance Rankings for Factors in the School Choice and Avoidance Process from the Victorian Department of Education (1983)
	
	Primary Choice
	Primary Avoidance
	Post-Primary Choice*
	Post-Primary Avoidance

	1
	School Climate
	School Climate
	School Climate
	School Climate

	2
	Discipline
	Distance
	Religion
	Religion

	3
	Family
	Religion
	School Type
	Costs

	4
	Religion
	Costs
	Equipment
	Selective School

	5
	Extra Curriculum
	Extra Curriculum
	Costs
	School Type

	6
	Costs
	School Type
	Selective School
	Extra Curriculum

	7
	Selective School
	Family
	
	Family

	
	
	
	
	


* "Extra Curriculum" eliminated for this group given that over 70% of parents indicated this to be not applicable or "of no importance"
Although this study was impressive in scale, the warrant for the inferences and generalisations made in the survey report is not persuasively established.  Several threats to the validity of the conclusions reached are inherent in the sampling, questionnaire design, and analysis procedures used in the study.  First, although a systematic cluster sampling procedure was used in the selection of the Stage II sample, the Stage I sample (whose responses provided the basis for the choice and avoidance questionnaires used in Stage II) was drawn from only two LGAs, both of which comprised predominantly middle-class suburbs. Given that the kinds of factors that influence school choice may vary with background variables such as socio-economic status, the choice and avoidance questionnaires may not have adequately addressed the factors considered to be important to many of the Stage II parents. The response rate in Stage II was also very poor, with only 2242 valid returns from 4936 distributions (i.e., 45.4%).  Although little information is presented on the characteristics of the non-response group, there was some evidence of overrepresentation from parents of non-English speaking backgrounds within this group.  Most importantly, however, the unit of analysis used in the survey was the individual parent, rather than the family of the target child.  Thus, both parents of each child selected completed either the "choice" or "avoidance" questionnaire. As school choice decisions in dual parent families are likely to represent a process of negotiation between parents, their responses are not independent.  This poses several problems for the internal and external validity of the study (for example, it means that the responses of dual parent families were weighted more heavily in the analysis than those of single parents).

Second, in the design of the "choice" questionnaire used in Stage II, there was no option for parents to indicate whether they felt that they did actively choose their child's current school.  Given that many parents in Stage I reported feeling that they had no choice in deciding on the school their child would attend (as indicated by the authors, the questionnaire would have to be restricted to a survey of parents who actually had a choice), it is possible that many of the factors addressed in the "choice" questionnaire were irrelevant to the Stage II parents completing it, because they may not have felt that they had made an active choice. The problems associated with this omission are compounded by the ambiguity in the meaning of the "of no importance" response option in the questionnaire. While in some cases, parents may have checked this option to indicate that the factor was "unimportant" in their decision-making, other parents might have interpreted the option to mean "not relevant" (i.e., where the factor may have been considered to be important, but no there was no opportunity to evaluate schools on this particular criterion because of the constraints mentioned above).  Indeed, in the preliminary screening of the results, this category was lumped together with the "not applicable" category by the researchers themselves in the process of selecting items to exclude for specific subsamples (i.e., items to which 70% of respondents from a particular subsample checked either the "not applicable" or the "of no importance" category were eliminated from the analysis for that subsample). 

Third, the justification for the procedures used in the principal components analyses are inadequately explicated in the report. In particular, the criteria used to determine the number of components to retain in each of the four subsample analyses are not stated. Given that the eigenvalues and correlation matrices associated with each solution are also not presented, it is impossible to evaluate the adequacy of the seven-component extraction for each of the subsamples. There is also no evidence of any tests performed to assess the adequacy of the rotations used in each case. This is particularly problematic given that many of the components are difficult to interpret, and that the composition of components assigned the same labels varies widely across subgroups. For example, while the "Religious" component for the primary choice subsample includes the items "I chose the school because it…" "was a non-government school", "was a religious school", and "emphasised christian values", this component included only the "avoidance" form of the last item for the post-primary avoidance group, loading with the items "I avoided the school because it…" "was a government school", "was too far from home", "was difficult to get to by public transport", and "was unsafe to get to".  These variations across subgroups also call into question the validity of the importance ranking comparisons summarised above. Furthermore, as responses to the two questionnaires are likely to differ considerably across parents who choose government and non-government schools, the failure to separate these groups in the analysis is questionable.  In general, a multisample confirmatory factor analysis would have been a more appropriate means to test for differences in factor structures across the subsamples within this group. 

CRITICAL REVIEW OF EMPIRICAL RESEARCH: EXAMPLE 2

This example includes a review of an entire area of research. This has been given to illustrate how individual studies may be summarized and critiqued in that context.

The Jigsaw method was developed by Elliot Aronson and colleagues (Aronson, et al., 1978) during the 1970s as a means to improve integration outcomes for minority group children in desegregated schools.  At the time, concerns were emerging that the desegregation mandates passed by the U.S. Supreme Court had failed to produce anticipated changes in the social status, self-esteem, and academic performance of these children, and educators became aware that more structured efforts would have to be made for the expected consequences of the Brown decision to be realised.  As a result, increased attention was paid to the recommendations made in Gordon Allport’s (1954) landmark dissertation on prejudice and social contact.  In his contact hypothesis, Allport specified that intergroup contact would promote positive relations between majority and minority group members only when participants engaged in equal status interaction in the pursuit of common goals. Jigsaw was posed as a means by which these conditions could be brought about in classroom settings.

In Jigsaw, students are assigned to six-member teams that are heterogeneous in terms of ability levels, sex, and ethnicity.  Individual members of Jigsaw groups receive unique subsections of an overall topic to study, and members of different groups with the same subsection meet in “expert” groups to gather information on their assigned subtopics.  Students then return to their “home” groups and share this information with other group members.  At the end of a session, all students complete individual tests on the topic as a whole. Thus, the Jigsaw method relies on the use of resource interdependence: Students are must work cooperatively because individual members have restricted access to the resources required to complete the overall test.  Group rewards are not emphasised (i.e., group members do not receive rewards based on the performance of all students on the end-of-session test); instead, a strong emphasis is placed on preparing students for group work through the direct teaching of cooperative skills and the use of extensive team-building and communication training exercises (see Knight & Morton-Bohlmeyer, 1990; Kagan, 1985).  

In accordance with the original goals of its developers, early studies on Jigsaw focused exclusively on its effects on intergroup relations (see Aronson, et al., 1978).  Subsequent studies, however, have also examined its effects on academic performance.  In the first of these, Lucker, Rosenfield, Sikes, & Aronson (1976) assigned fifth- and sixth-graders from 11 mixed-ethnic classes to complete a two-week unit on colonial America under Jigsaw or their normal instructional approach.  All 11 teachers involved in the study had volunteered to participate in a project initiated by their local school district to facilitate cooperation in the classroom.  The authors reported that minority group children (i.e., blacks and hispanics) in Jigsaw classes made significantly greater gains than minority control students on an experimenter-developed test.  However, gains made by Anglo-American students did not differ significantly across the two instructional approaches.

Two subsequent evaluations indicated no positive achievement effects for Jigsaw over more traditional methods. In the first of these, Moskowitz, Malvin, Schaeffer, & Schaps (1983) randomly assigned fifth- and sixth-grade teachers from a Jigsaw training programme to use Jigsaw or their traditional approaches in math and reading over a 24-week period.  Eleven teachers were assigned to the Jigsaw condition, and 13 to the control condition.  Implementation checks conducted during the experimental period, however, indicated that in two Jigsaw classes, Jigsaw was either not implemented or not fully implemented during the intervention period.  In another class, a substantial degree of off-task behaviour occurred during Jigsaw sessions.  Thus, two analyses were conducted: One comparing the full sample of original Jigsaw classes to the traditional classes (the full sample analysis), and the other comparing only the three “exemplary” Jigsaw classes to controls (the exemplary analysis).  Neither analysis indicated any significant differences in the achievement of Jigsaw and control students on standardised mathematics and reading posttests.

In an extended replication of this study (Moskowitz, Malvin, Schaeffer, & Schaps, 1985), fifth-graders studied math and reading under Jigsaw or traditional instruction over an entire school year. Eleven teachers were assigned to use the Jigsaw approach, while the remaining 13 used their traditional approaches. Again, however, implementation checks indicated that in three Jigsaw classes, no student teaching occurred, or the curriculum had not been “jigsawed” (i.e., students worked together on a common assignment). In another three classes, a substantial amount of off-task behaviour was observed. Thus, as in the Moskowitz et al. (1983) study, two sets of analyses were conducted: One including all 11 original Jigsaw classes (the full sample analysis), and one for the five “exemplary” Jigsaw classes (the exemplary analysis). One significant difference, favouring the control classes, was found in the full sample analysis for scores on the mathematics posttest. No other differences were found in the math or reading achievement of Jigsaw and control students.

Although Jigsaw was not found to produce positive achievement effects in either of Moskowitz et al. studies, any causal inferences or generalisations based on these results should be interpreted cautiously. Clearly, the results of the two sets of full sample analyses (i.e., those comparing all classes originally assigned to Jigsaw with control classes) cannot be viewed as a valid tests of the relative effects of Jigsaw and traditional instruction.  For example, in both cases, these analyses included “Jigsaw” classes in which no Jigsaw teaching occurred. Thus, the outcomes of the full sample analyses should be disregarded in any subsequent interpretations of the Moskowitz et al. results.  The results of the “exemplary” analyses should also be interpreted with caution for the following reasons.

First, the amount of time spent using Jigsaw was not strictly controlled in experimental classes.  Thus, although the authors have indicated average numbers of implementation hours per week (3 in the 1983 study, and 2.24 in the 1985 study), given that treatment intensity has been found to be a significant moderator of study outcomes in peer-mediated interventions (see Cohen, Kulik, & Kulik, 1982), the effects of the approach may depend on the frequency and duration of sessions conducted.  Thus, it is difficult to draw conclusions based on these “averaged” figures.  

Second, the strategies used in the “traditional” control classes were not strictly controlled or adequately described in the report. As a result, it is unclear precisely what the Jigsaw approach was being compared with.  It is possible that traditional class teachers also used a form of cooperative learning as part of their regular teaching programme.  Indeed, given that both experimental and control teachers were provided with pre-intervention training in the use of the Jigsaw procedures, these teachers may also have used some form of “expert groups” procedure on a regular basis during the experimental period.  

Third, although Jigsaw teachers participated in a pre-intervention training programme, the content of this programme is not described.  As a result, it is unclear whether the teachers were trained in the use of the group-building, communication, and cooperative skills training strategies emphasised in the original Jigsaw approach.  The implementation checks reported do not distinguish classes on this basis: “exemplary” and “non-exemplary” classes were identified purely by whether the structural Jigsaw components (e.g., groupwork and division of tasks within groups) were implemented.  Thus, even in the “exemplary” Jigsaw classes, treatment integrity was not persuasively established.

Non-significant results were also reported in three studies by Lazarowitz, Baird, Hertz-Lazarowitz, & Jenkins (1985), in which a “modified” Jigsaw programme was compared with either an individualised mastery approach (Experiments 1 and 2) or a traditional mastery approach (Experiment 3).  In all studies, intact tenth- and eleventh-grade biology classes worked under one of these three approaches over a two- to six-week period.  The major difference between the “modified” Jigsaw method used and traditional Jigsaw was that each group member was given a large quantity of material to learn, and generally joined with their “expert” groups over three to four class periods (rather than for a short portion of one lesson).  Presentation sessions to “home” groups were also conducted over a number of days, rather than immediately after expert group meetings. In Experiments 1 and 2, no significant differences were found in the performance of students in the modified Jigsaw and individual mastery learning classes on a criterion-referenced science test. In Experiment 3, a significant difference was found in favour of the traditional mastery approach.

As noted by Lazarowitz et al. (1985), however, the modifications made to the Jigsaw procedure  may have reduced its efficacy in this study.  For example, the units covered in this programme were longer than those covered in more traditional Jigsaw applications, and Jigsaw students often presented subtopics to their home groups over a period of several days. Consequently, some students presented up to three days after meeting with their expert groups, and informal observations suggested that these students did not recall the information as well as those who gave earlier presentations. In addition, all three studies used quasi-experimental designs, which complicates the interpretation of their outcomes. For example, in Experiment 1, the effects of the three experimental conditions were confounded with a teacher effect (i.e., experimental and control classes were instructed by different teachers). In addition, pretest equivalence of intact experimental and control classes was not established in any of the three studies (i.e., no analyses for pretest differences were presented).

Positive effects of Jigsaw on academic performance were found in an evaluation by Okebukola (1985).  In this study, three volunteer science teachers were assigned randomly to teach a science unit using Jigsaw, an individual competitive approach (in which students were placed into groups and competed for first, second, and third places in end-of-unit tests), or their traditional teaching strategies for five weeks. All teachers covered the same units from a published textbook.  It was found that Jigsaw students outperformed both the individual competitive or traditional class students on an experimenter-developed achievement test. Thus, in contrast to the results reported by Moskowitz et al. (1983, 1985) and Lazarowitz et al. (1985), the results of this study suggest that Jigsaw may have more positive effects on student achievement than individualistic or competitive instruction approaches.  Again, however, given that students were not assigned randomly to conditions, these results cannot be interpreted as conclusive support for the use of Jigsaw to improve academic performance.

Positive effects for Jigsaw were also found, however, in a recent, well-controlled study by Lazarowitz, Hertz-Lazarowitz, & Baird (1994).  In this study, 120 eleventh- and twelth-graders were randomly assigned to complete a five-week earth science unit under Jigsaw or an “exemplary” individualised mastery learning approach. Two measures of student achievement were used: A content mastery test, which assessed recall of factual content, and a creative essay question, scored for characteristics of fluency (the number of words used), originality (i.e., the number of original ideas expressed), and presentation quality (i.e., clarity and style).  Jigsaw students outperformed individualistic students on the content mastery test (p < 0.07), but not on the creative essay.  On the latter measure, no significant differences were found on originality and essay style characteristics, and a difference in favour of the individualistic students was found on the fluency measure (p < 0.09).  Thus, the findings from this study indicate that the relative effects of Jigsaw and individualistic instruction on achievement may vary with the outcome measure used.

The effects of Jigsaw on subject-related attitudes were assessed in three of the studies summarised above. In the first two experiments reported by Lazarowitz et al. (1985), students in the Jigsaw and the individualised mastery classes completed an attitudes towards biology scale as pre- and posttests.  A significant difference was found in favour of Jigsaw in Experiment 1, but not in Experiment 2. Lazarowitz, et al. (1994) also reported no differential effects for Jigsaw and mastery learning on an attitudes towards earth science questionnaire. Thus, studies that have evaluated the effects of Jigsaw on subject-related attitudes have produced conflicting results.  It is possible that effects in this area will vary according to students’ preferences for working in cooperative and individualistic situations.

Based on the findings summarised above, Jigsaw may have positive effects on student achievement under some circumstances. Disregarding the outcomes of the two studies by Moskowitz et al. (1983, 1985) and the three studies by Lazarowitz et al. (1985) (which evaluated a “modified” Jigsaw approach), the remaining three studies (Lucker, et al., 1978; Okebukola, 1985; Lazarowitz, 1994) all reported positive effects on academic performance. The outcomes of the Lazarowitz et al. (1994) and the Lucker et al. (1978) studies demand special consideration, given that adequate controls for threats to internal validity (i.e., random assignment to conditions or matching procedures) were used in both cases.  In these two studies, Jigsaw was found to be superior to traditional or individualistic instruction, depending either on the outcome measure used (Lazarowitz, et al., 1994) or on sample characteristics (Lucker, et al., 1978). Further research is needed to identify the conditions under which, and the students for whom, the approach is likely to be most effective.



