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Pseudo-Experimental Design

Effects of Cooperative Learning on Achievement and Attitude Among Students of Color
The title of the paper gave a clear description of the study which is to research the effects of cooperative learning on achievement and attitude among students of color.  Subsequently, the abstract provides a concise summary of the work involved in the research study, highlighting clearly at the onset the independent and dependent variables under study.  The author started by presenting the theory of cooperative learning and how it is relevant as an effective tool to the teaching and learning process.  The key term used in the paper is cooperative learning which is clearly defined by the author as the instructional use of small heterogeneous groups of students who work together to maximize their own and each other’s learning.  The author cited past research evidence to lend credibility to the use of cooperative learning methodology to encourage student interaction and developing positive attitudes toward school, consequently to produce positive effects on student achievement.  Central to the whole approach of cooperative learning is that there must be a positive interdependence among students’ goal attainments, in other words students perceive they can reach their goals if and only if the other students in the group reach theirs.

The author presented an existing problem with the current education system where the instructional strategies and learning styles favored in the schools are inconsistent with the cognitive styles, cultural orientations and characteristics of some students of color.  He then proposed the adoption of cooperative learning as the instructional strategy of choice for these students.  Once again, evidence from previous research work was cited to suggest that students of color in the United States perform at a higher level in cooperative groups than in individual learning activities because they prefer group learning by virtue of their ethnic and cultural heritage.  Having argued his point that students of color showed greater academic performance in cooperative-learning settings than in traditional classrooms, the author narrowed his research problem to focus on cooperative learning and mathematics achievement for students of color outside the United States.  According to the author,  there is limited evidence of studies of cooperative learning and mathematics achievement of students of color in the Caribbean countries.  It is clear that the author intends to extend his research of cooperative learning to study the academic performance of students of color who do not fall into any of the minority categories in the United States.

In this study, the author examined the effects of cooperative learning on the achievement levels and attitudes toward mathematics of a group of fifth-grade other students of color.  The focus of the study is other students of color, referring to the category of people who would be classified in United States as students of color or minority students.  In this case, the author chose to conduct the study in Bermuda because there is limited research on cooperative learning and mathematics achievement for students of color outside the United States.  

The author used the Slavin’s Student Teams Achievement Division (STAD) method of cooperative learning for the study.  Using this method, the author assigned students of mixed-ability levels, gender, and ethnicity to four-member learning teams.  21 students of color (comprising 10 boys and 11 girls) in a self-contained, 5th grade classroom in one of Bermuda’s elementary schools participated in the study.  The research design method used in this study was the single-group pre-test/post-test, otherwise known as the pseudo-experimental design.  The author justified the use of his research method on the structure of the school system, whereby permission was granted to carry out the study for only one building in the school and there was only one Grade 5 classroom located in the building.  The author however mentioned that to include a control group in the research study would require seeking permission from the school authorities to use another building and that arrangement was not feasible at the time of the study.

Students completed the pre-test after receiving 1 week of background information on Salvin’s STAD method of cooperative learning during which students were taught the importance of cooperative learning and the various skills they would have to achieve (social, leadership, and basic group skills), and the expectations that would be placed on them throughout the semester.  The pre-test consisted of the computation and application sections of the CAT and also the Attitudes Test.  After which the students were grouped heterogeneously into four groups of 4 and one group of 5 to make up a total of 21 students in the class.  Base scores were assigned to students on the basis of their abilities and past performance.  The classroom teacher, who was very experienced in the use of cooperative learning as an instructional strategy, taught the class the required mathematics curriculum suing Slavin’s STAD.  During the week, concepts were taught following the grade-level course of study, and students worked in teams to master the concepts.  Unfortunately, the author did not elaborate further how the students were working together to master the concepts.  Neither was there any mention about the type of group-level activities that had been used for cooperative learning in the class.  It was only known that groups were changed every 2 weeks to give students an opportunity to work with others.  On Fridays, students were given individual quizzes to demonstrate whether they had mastered the concepts taught during the week.  Team members were not allowed to assist each other during quizzes so that every student was responsible for knowing the material.  At the end of Weeks 5, 9, and 13, students completed the same set of test that was done for the pre-test as Post-test 1, 2, and 3.  Thus, students would have repeated the same test at 4 different intervals.  Although, it can be observed at various points in the study that the author was clearly attempting to control the influence of extraneous variables, there was a real danger that the students could be sensitized to the true purpose of the experiment considering that the same test administered in the pre-test was used repeatedly in subsequent post-tests.  If the students remembered the previous questions, and this affected what they learned or paid attention to in class or how they answered questions on the subsequent tests, then a testing effect was likely to be present which would cast doubt on the validity of the whole experiment.  This problematic effect was exacerbated by subjecting the students to a number of the same repeated test in the study.

The study involved the measurement of 2 dependent variables, achievement and attitudes, using separate instruments.  The California Achievement Test (CAT) Form E Level 14 was used to measure the achievement levels, while the Peterson’s Attitude Toward Mathematics Scale for Grades 4-6 Students was used to measure student attitudes.  The cooperative learning treatment was administered over a 12-week period, and differences were measured by comparing pre-test and post-test scores using a one-factor analysis of variance (ANOVA) repeated measures design.  This design allowed for comparisons of more than one post-test with the pre-test for significant differences in case factors other than cooperative learning influenced the results.  The author argued that single-group studies should have various measurements because the use of frequent measurements provides a clearer, more reliable description of how the participant’s behavior varies naturally and how it varies in response to the treatment.  Furthermore, he argued, a statistically significant test of single-group data becomes more powerful if many measurements of the dependent variable are available.  Subsequently, individual students’ raw scores for  computation, application and attitudes were then analyzed separately using the one-factor ANOVA repeated measure design  across four levels (Pre-test, Post-test 1, 2 and 3) to determine whether there were statistically significant differences.  A probability level of   p < 0.05 was set for all tests of statistical significance.

Even though the author utilized a one-factor repeated measures ANOVA for his analysis and argued that this design allowed for comparisons of more than one post-test with the pre-test for significant differences in case factors other than the experimental treatment influenced the results, it did not do away with the fact that his research design was still primarily single-group pre-test/post-test which by the definition of its nature is subjected to the influence of extraneous variables during the experiment.  As with any ANOVA, repeated measures ANOVA tests the equality of means.  However, repeated measures ANOVA is used when all members of a random sample are measured under a number of different conditions.  As the sample is exposed to each condition in turn, the measurement of the dependent variable is repeated.  In this study, the different conditions refer to the different levels (Pre-test, Post-test 1, 2 and 3) and the dependent variables would be achievements and attitudes measured using the respective CAT and Attitude scores.  There are a few concerns here to the use of one-factor repeated measures ANOVA (or any ANOVA) for analyzing the data in this study.  First of all, ANOVA works on the assumption that the sample population must be formed randomly, which is clearly not the case for this study since it was formed from an existing intact group and not by random assignment.  Secondly, ANOVA is a statistical tool that can be used only for numerical data exhibiting normal (or approximately normal) distribution.  Applying ANOVA to the Peterson’s Attitude Toward Mathematics Scale for Grades 4-6 students which is a 15-item Likert-type, 5-point, agree-disagree scale designed to measure students’ interest in mathematics hardly seems to be the most appropriate instrument for this purpose since the assumption of normality and random selection cannot be justified.  Non-parametric statistics such as Chi-Square test of significance appropriate for nominal or ordinal data that can be converted to frequencies may be more appropriate. 

Results indicate that cooperative learning has positive effects on the achievement and attitude levels in mathematics for other students of color featured in this research study.  The author then attempted to generalize his findings, with references to the works of other researchers to support the results of this study, by suggesting that cooperative learning should be part of the daily instructional methods used in all schools, especially in situations involving students of color.  The author went as far as to conclude that the results support the idea that cooperative learning is truly a universal concept.  He did, however, admit to the possibility that differences on the post-test results could have been caused by preexisting factors rather than by the treatment effects.  And that the introduction of a control group would have been ideal for making valuable comparisons even though he argued that the use of multiple post-tests would mitigate to some extent the effect of extraneous variables.

This design is susceptible to the influence of extraneous variables on the outcome of the experiment, variables which are outside of a researcher’s control and therefore can threaten to invalidate the entire research effort.  

Internal validity means the ability to eliminate alternative explanations of the outcome observed other than which was actually caused by the experimental treatment.  Variables, other than the treatment, that affect the dependent variable are threats to internal validity.  Thus, the logic of internal validity is to rule out variables other than the treatment by controlling experimental conditions and through proper experimental designs.

On the other hand, external validity is the ability to generalize experimental findings to events and settings outside the experiment itself.  If a study lacks external validity, its findings hold true only in experiments, rendering them irrelevant for any real-world applications.

The author admitted the study was conducted using an intact, single-group pre-test/post-test design because he has to act in accordance with the structure of the school system.  Such design lacks a control group and random assignment.  Hence, the author cannot know whether something other than the treatment occurred between the pre-test and the post-test to cause the outcome.  This necessarily imposed a big question on the internal, as well as external validity of the whole research.  Hence, in view of the study constraints the author can only claim that the results from the study has shown some evidence to support the idea of cooperative learning as a learning preference for students of color.  Consequently, his research lacked sufficient credibility even within the own confines of the experiment, not to mention the ability to generalize to events and settings outside the experiment itself.  It is important therefore, that the author moves away from the single-group pre-test/post-test design to include, at least, a control group in the experiment.  Random assignment of subjects to experimental and control groups would enable him to achieve normal (or near-normal) distribution in the data collection.  In which case the use of instruments such as the one-factor ANOVA would be more appropriate and thus can be relied upon to give more valid evidence to support his hypothesis.  It must be pointed out that given the limitations of the study, the author was nevertheless successful in putting together a reasonable research effort providing sufficiently significant data as evidence to support the adoption of cooperative learning as a learning preference for students of color.  

Quasi-experimental Design
Brown, D.S. (2003). A group approach to concept mapping. The American Biology Teacher, 65(3), 192-197.
In this study, the author sought to examine the effects of collaborative concept mapping as a group compared to students who did not use concept mapping in the classroom or were instructed to construct concept maps individually. 

Study group and treatment

The study was carried out on 97 students, who took an Introduction to Biology class in a Midwest United States high school. The majority were sophomores, and the course was targeted towards non-college-bound students or those who had had difficulty with science in the past. All students had been taught how to do concept mapping prior to the study. Students were given a pre-test, one week before the unit was taught, and a post-test, using a two-tier test on photosynthesis and cellular respiration. Gain scores were used as the dependent variable. The students were divided into 3 groups: a control group and two experimental groups. The first experimental group were required to construct concept maps individually, and the second experimental group worked together in twos or threes to construct a common concept map. Concept maps were required on every other day for the experimental groups. In the control group, students did not construct any concept maps in class. Instead, they were given an assignment covering the same material. 

Consistency of treatment

The author took pains to show that the groups were given the same conditions as much as possible, other than the variable, which was concept mapping. The teachers pooled their material and developed common teaching materials. Mini-lectures were supplemented with other activities such as labs, a video, and projects, to help explain the concepts. The activities for the classes were all conducted at the same time as one another. This is shown in the following statements: “these mini-lectures were given by each instructor at the same time on the same days by following the same script (p.195)” and “All activities were used by each teacher on the exact same days, and the same format was followed for each class period (p.195),”. Two teachers taught all classes, and all the concept maps were scored by the same person.

The Assessment Instrument

The same test was used as a pre-test and post-test, to determine gains in the number of questions correctly answered by the students. The test was a two-tier photosynthesis and cellular respiration test (Haslam & Treagust, 1987). It was a multiple choice test with two parts to an item. The first part posed a question and the second part required a justification for the answer to the first part.

The paper did not describe how many questions there were in the test or how the score was calculated. Presumably the question was considered correctly answered only when both parts were answered correctly, for both content and justification. No validity and reliability values were reported for the test scores. Mean pre-test and post-test scores were also not shown. While one might expect a large variation between individuals, the mean pre-test scores could have given an indication of whether the 3 groups were equivalent in their prior knowledge. The pre-test results would also have revealed particular misconceptions for these students.

Discrepancies

There were several discrepancies in the report. First, it was stated in the text that 97 students were involved in the study. However, in Table 2, there were a total of 100 students in the 3 groups. Second, the reader is told that classes were held at the same time, on the same day of the week with the same activities, leading to the assumption that 3 classes were taught simultaneously. However, in the next paragraph, it was stated that the classes were taught by two teachers, who each taught different sections for the 3 groups. Third, in the sample test question in Figure 4, Test Item #8 had 3 options for the first part of the question and 3 options for the second part of the question (a to c). However, in the list of answer choices in Table 2, there were 4 answers listed for part 2 (A-D). Part D was not described in Figure 4 and not defined. 

Results

In Table 1, the mean gains between the posttest and pretest scores, and standard error values were shown for the three groups. The group that had carried out group concept mapping had the highest mean gain of 2.34 (se = 0.56) compared to the other two groups, which had gains of 0.86 (se = 0.62) for the control group and 0.49 (se = 0.52) for the individual mapping group. However, the standard errors of the means are very high, (even exceeding the mean gain for the individual mapping group) suggesting that the standard deviations are extremely high. There appears to be great variation between individuals. While the control group mean was said to be “significantly lower than the Group Maps group,” no statistical tests are described or p values shown.

The posttest gain means also seem very small, with students improving by 0.49 to 2.34 questions. This would mean that students gained very little knowledge, or that perhaps some students actually performed more poorly on the post-test compared to the pre-test. The students may also have been less able academically, given that the course was targeted toward non-college bound students and those who had previously experienced difficulties with science.

Only one piece of data is shown. Figure 4 shows a sample of a test question, and Table 2 shows the number of students from the 3 groups choosing the various combination of answers. The results in Table 2 show that the Group Map group performed the best (22/30) compared to the Individual Map group (14/31) and Control (8/39). Overall, 44% of the students gave the correct answer combination. Another 29% of students chose the 1A combination. This is a very strong distractor, and reveals a particular misconception of photosynthesis. 27% chose other combinations, with not more than 5% choosing a particular combination. The results could have been strengthened by showing the pretest scores on this question, to show whether there was an increase in the  number of correct answers in the Group Map group compared to the other groups.

Alternative hypotheses

In the introduction, the author presented three arguments for the group mapping as a means of improving learning. 

1) Misconceptions would be evident and students would correct one another’s wrong understandings.

2) Discussion would be focused on the task as the groups were required to complete a task, which was to create a concept map.

3) Concept mapping as a group would allow students to teach one another, and both the students who did the teaching as well as those who were taught would deepen their understanding of the material.

There are alternative ways of looking at the above arguments.

1) The author had stressed the importance of prior learning as a factor in influencing subsequent learning. The assumption is that with group concept mapping, students are able to correct one another’s misconceptions and misunderstandings. However, it may also be possible that students share each others’ misconceptions or come to an incorrect understanding as a group. Incorrect prior knowledge is difficult to overcome, and misconceptions are particularly common for the topic examined, photosynthesis.

2) To keep the discussion on track, students could be given an alternative task that had to be submitted at the end of the lesson, for example, the one-page summary required of the students in the control group.

3) Students teaching one another and learning from each other may take place without the concept mapping activity. The gain in knowledge could have come about because of the interaction and discussion between the students, rather than the group concept mapping activity per se. Interestingly, the group that did concept mapping individually did not perform better than the control group which did not do concept mapping. 

The gains in scores could also have come about through the collaborative learning activities such as group discussion, rather than group concept mapping per se. This was the only group in which group work was a part of the classroom activity (Figure 3), whereas students worked individually in the other two classes. To address this possibility, there could have been a fourth group, to control for this effect. This class would be assigned to have small-group discussions and hand in a one-page summary, but would not be required to construct concept maps. The mean gains for this group can be compared to that of the other groups, to tease out the effect of working collaboratively without using concept maps.

There was no information on the concept maps themselves; the quality of the concept maps and whether they improved over time. It would have been interesting to compare the concept maps produced by groups to those produced individually. It would also have been informative to correlate the quality of concept maps and the pre- and post-test scores of the students. 

Experimental Design
Jensen, M., Johnson, D. W. and Johnson, R. T. (2002), Impact of Positive Interdependence During Electronic Quizzes on Discourse and Achievement, The Journal of Educational Research, 2002(95), 3.
In this study, the authors examined the effects of positive interdependence on students’ academic achievement.  The central thesis in this study is that positive interdependence should promote higher achievement by group members than no interdependence because it creates interaction patterns in which group members encourage and assist each other to do well.  The focus of this study was to address the lack of research in the field of social interdependence theory that directly tests the relationship among the three variables – positive interdependence, interaction patterns, and outcomes.  

The authors seek to explain their work in this study by stating their objectives clearly.  It is obvious from the focus of this study that the first objective was to compare the impact of positive interdependence with no interdependence on interaction patterns among the participants and their resulting individual achievement.  

The authors relate to previous works by other researchers to indicate there is considerable evidence from many different countries that cooperation promotes higher achievement than individualistic efforts do.  The authors also mentioned other studies that compared individuals working in groups within which positive interdependence is structured, with individuals working alone with no interdependence structured.  The authors expressed their concern that just being a member of a group may motivate members to strive to achieve collectively.  They felt the need to determine whether positive interdependence or group membership creates higher achievement than do individuals working independently.  Thus, the second objective of this study was to compare positive interdependence structured among group members with no interdependence structured among group members.

The authors also wanted to examine whether interaction among members in learning groups would indeed help to promote the achievement of members or it may be irrelevant social interaction.  There are a few possibilities with regard to interaction among members in those groups within which positive interdependence is structured.  First of all, it is possible for group members to remain silent and engage in little interaction.  Members can also interact socially on topics irrelevant to the assignments they are completing and thereby inhibiting each other’s achievement.  It is also possible for group members to promote each other’s achievement by providing assistance, giving each other feedback, and encouraging each other to achieve.  Hence, the third objective of this study was to measure the amount of interaction among group members and to determine whether the interaction among the members was aimed at increasing each other’s achievement or if it was irrelevant to, or inhibiting of, each other’s achievement.

For the purpose of this study, the authors chose a web-based education course on human anatomy and physiology in which students communicated entirely by computer.  It is only through this kind of learning setting that the authors can hope to eliminate all nonverbal cues from the interaction among the group members so that all data pertaining to interaction activities in this study can be monitored and measured through the computer.  The authors were also quick to point out that incidentally this study was one of the first experimental investigations into the use of chat-room discussions in a web-based education class.

A total of 151 undergraduate freshmen were involved in the study conducted over two consecutive academic quarters in the General College of the University of Minnesota.  Two quarters were chosen because the authors had to abide by the structure of the school system; one block of students for each quarter because of the limited number of instructors, computers and computer classrooms, and teaching assistants.  A coin toss then randomly decided that the first quarter would be the no-interdependence condition and the following quarter would be the positive interdependence condition.  Even though a similar number of students participated in both quarters with a fair mix of both gender and ethnicity, there was no evidence to show that the subjects in the study were randomly assigned to experimental and control groups at the level of individual students.  The system depended on the students to enroll themselves into the course and which blocks they want to be in.  However, the authors were careful to point out that the participants in each block were from the same population and did not differ in academic ability because they had similar admission scores and their initial post-test performances were similar under each condition.  This has provided a good measure of assurance that the authors had observed the necessary precaution to prevent any bias in the participant selection process and maintain 

The experimental treatment (or independent variable) was interdependence.  Students in each class were randomly assigned to 4-member groups that remained the same throughout the quarter.  The objective of this random allocation was to obtain equivalent groups within and across each condition at the outset of the study.  Also, the same instructor taught in both quarters so that in the event of any significant differences in the learning outcomes between the 2 conditions it will not be attributed to differences in teaching quality or standards.  As far as possible, the authors wanted to control all aspects of the experimental situation to isolate the effects of the treatment, in this case interdependence versus no interdependence, and eliminate alternative explanations.  Aspects of an experimental situation that were not or could not be controlled by the authors would pose as alternatives to the treatment for change in the dependent variable(s), in this case verbal interaction and achievement, and possibly undermine the authors’ attempt to establish causality.

A precise, unequivocal description of the experimental treatment was given in the report.  In each condition, students took nine quizzes throughout the course of their study which is equivalent to one quiz per week.  In the group positive-interdependence condition (or experimental group), members in the group could communicate during the quiz via the computer chat room; 1 member’s score was then randomly selected and given to every group member.  It was hoped that by doing so students would help one another in order to improve one’s own score.  In the group no-interdependence condition (or control group), group members could communicate during the quiz via the chat room.  However, each student was given his or her own score on the quiz in this condition, and therefore it was believed students had no reason to help or not help each other.  In both conditions, all communication among group members during the quizzes was only in the computer chat room, but students did not know and could not see any of the answers that their fellow group members were entering.  This is to ensure all data pertaining to verbal interaction carried out during the experiment can be collected and measured.

In this study, interaction pattern expressed through verbal interaction was measured by the quantity of chat room dialogue taking place during the quizzes and by the extent the dialogue was directed toward promoting achievement and success of other group members.  Quantity of chat was analyzed by counting the number of lines of chat produced per group while cooperativeness of chat was analyzed by coding the lines of chat for various collaborative activities such as managing the task, giving and clarifying information, asking questions, facilitating group processes, and arguing and offering an opinion.  Achievement, on the other hand, was measured via the five biweekly examinations that all students took individually without communicating with one another in the group.  Subsequently, a two-way analyses of variance (ANOVA) was conducted using the data collected on the dependent variables to test for the difference between the two conditions. 

The authors made the assumption that the two blocks of students, one in each academic quarter, are derived from the same population and did not differ in academic ability.  Although there is a clear distinction between the experimental and control group in terms of the experimental treatment received and not received respectively, the authors did not report the conduct of any form of pre-test on both groups.  This is contradictory to the true experimental design logic because without the pre-test it would be difficult to prove that the measured outcomes observed in the post-tests are solely the result of the administration of the experimental treatment and not possibly caused by extraneous variables.  Even though the earlier assumption given by the authors seemed to imply the students are admitted to the university (and the course) on similar baseline scores and therefore similar academic ability, the study failed to take into account the possibility of differences in the degree of understanding on the topic of human anatomy and physiology among the students before they started the course.  Such differences, if they exist, would be made apparent if a pre-test could have been administered before administering the experimental treatment.  

The assignment of participants to the experimental and control groups in this study cannot be truly considered as random since the authors undertook the study with groups that are intact, that is to say, the groups have been constituted by means other than random selection.  Students enrolled into the course and the blocks according to their choice and the availability of teaching resources.  There is a possibility that groups of students enrolled together in the same block because they knew one another previously and wanted to be together in their studies for the same course.  Hence, there are implications that the experimental and control groups may be formed in a certain systematic way, in other words, there may be a biased selection.  Consequently, this poses the problem of violating the assumption of normal distribution in both the experimental and control groups.  Nevertheless, the fact that students in a class are randomly assigned to work in groups of 4 may provide some mitigating effects on the possibility of systematic selection.  It is felt that the authors could have done more to address this concern in the study.  

If the issue of random selection and normality is called into question, then the justification for the use of ANOVA is also called into question because the basis for the validity and reliability of such instrument, be it one- or two-way, requires meeting the condition of random sampling in order to ensure normal distribution in the data collection – a critical element of statistics primarily because many of the probabilities that are used in inferential statistics, such as the ANOVA, are based on the assumption of normal distributions.  The use of ANOVA also requires the variances of the population to be equal and the groups must have the same sample size.  As discussed earlier, there is no way to determine if the variances of the population are equal without administering the pre-test even though the authors, rightly or wrongly, assumed the student samples were derived from the same population and were deemed equal in academic abilities.  It is also clear from the report that the number of students in each group is not the same.  A total of 72 students were enrolled in the fall quarter compared to 79 in the winter quarter.  Interestingly, the authors did not explain why the choice of using a two-way ANOVA for the study, especially since there was clearly only one independent variable involved, which is interdependence.  This suggests perhaps a one-way ANOVA may be sufficient.

Results from the study showed that positive interdependence results in more promotive interaction and higher achievement than does no interdependence, thus satisfying the first objective of the study.  Students’ achievement on examinations taken individually showed that as students in the positive-interdependence groups learned the system of working together on the quizzes, their individual achievement on the tests increased consequently.  Thus, the second objective of the study is met when the higher achievement of students in the positive-interdependence condition (compared with students in the no-interdependence condition) is attributed to the power of cooperative learning to increase achievement.  According to the authors, the study was one of few which examined the promotive interaction that occurred when completing a task.  It is shown from the results of the proportion of cooperative chat that students in the positive-interdependence groups, compared with students in the no-interdependence groups, engaged in significantly more promotive interaction.  Through such promotive interactions, students tended to assist and encourage each other more.  This satisfied the third objective of the study.

There are a few instances in the report where the authors used their results from the study to validate previous research work done by other researchers in the field.  It is clear the authors are trying to relate the results to the outcomes from other research.  However, whilst those students participating in the experiment and control groups may be representative of the available population in the General College of the University of  Minnesota, they cannot be representative of the population to which the authors seek to generalize their findings.  At best, the authors can conclude that their results corroborate and validate the previous findings by other researchers in the field, and that was what they have done rightly.  Based on their findings from the study, the authors also suggested the effectiveness of web-based education can be enhanced by using cooperative learning procedures such as cooperative quizzes.

In this study, because the participants were formed from single intact groups, differences on the post-tests could have been caused by pre-existing factors rather than by the treatment effects entirely.  The authors could have done better to highlight any limitations to the study and address the issues of validity more comprehensively.  In this study, students engaging in chat room dialogue to complete quizzes cooperatively did result in higher achievement on a final examination that was taken individually.  Further research is needed to identify the conditions under which, and the students for whom, the approach is likely to be most effective. 

Single Case Design

Bock, M. A. (2007). A social-behavioral learning strategy intervention for a child with Asperger Syndrome. Remedial and Special Education, 28(5), 258 – 265.
A multiple-baseline-across settings design was used to analyze the participant’s social behavior without SODA (baseline) and with SODA (intervention).  The participant was measured on the time spent on his cooperative learning, playing board games, and visiting during lunch. The author clarified that her study was to replicate and extend on her previous study by comparing the participant’s social behavior with a peer without AS before, during and after the SODA training in three social activities the participant encountered daily in school.  It may be interpreted that the study was the attempt by the author to confirm the effectiveness of the social-behavior learning strategy developed by her.

The sample selected in this study was straight-forward as this was a single subject research and only one participant.  The reason that the participant was selected simply because of the participant had exhibited features of AS.  The author also provided some background on the participant, which included information such as his age, family income and region in the United States where he came from.   However, there is no information on his early childhood education, parents’ belief and parents’ professions.  Well, the author did ascertain that the participant did not suffer from any form of psychiatric or neurological disorders aside from AS.  As a matter of fact, the participant had taken a test prior to the current study on informal mind-reading and the results showed that the participant had the ability to understand others’ minds.

The author also gave a diagrammatic overview of the SODA strategy and planned to execute the learning strategy with the assistance of the teachers who worked with the participant daily. She laid out the condition sequence in a way that the difference before and after intervention could be observed in the three activities/variables to be measured, that is the duration of replacement behaviors in: (a) cooperative learning with peers in a cooperative learning group, (b) playing board games, and (c) visiting peers during lunch period.  The author then randomly selected a peer of the participant to compare the results with, which may have not been necessary.  Instead, a targeted selection by identifying a participant with similar background and deemed to have no AS may be ideal in drawing comparison in the study.

The data collection must have been quite a challenge to the observers and for them to reach a consensus on the data collected for each session, even though the author had devised a rather simple interobserver reliability measure to determine the reliability of the data collected, which she claimed to be as high as 91% but with no data to support the claim.  Beside the collection of the duration of replacement behaviors, the observers were required to gather the data to determine the procedural reliability during each study phase which the author claimed to be as high as 98% but no mention of the deviation.  Again with no data to back the claim.

The author used measurements collected from the activities and deduced the means, one for before and another one after the SODA intervention to draw comparison.  The two means revealed a marked increase on the duration of replacement behaviors after the SODA intervention for each of the activities under the study.  The means could have been presented in a tabular format to give readers a better overview of the results.  As for the measurements collected from the peer of the participant, the author only presented the information without drawing any firm stand based on those findings.

Also, there is no discussion on the sets of findings presented in the graphs which may be used to shed more lights on the study.  The author did not quite answer the question set out on the study whereby the objective was to compare the participant’s social behavior with that of a peer without AS.  Instead, the author was rather positive about discovering the SODA intervention strategy may lead to improved social-behavioral problem solving by adolescents with AS.  The author stated that SODA may teach adolescents with AS who have learned how to carry out informal mind-reading on others, to use metacognitive learning strategies to facilitate social communication and social-behavioral problem solving.

The author did acknowledge the limitation of the study, being a single subject study and clearly not sufficient to warrant generality to the findings from the study.  She also consented that any future research should confirm the intervention effects over an extended period of time, and should also examine the requisite skills of the participants, such as mind-reading, to benefit from SODA.


Causal comparative design
Cabrera, A.F., Nora, A., Crissman, J.L., Terenzini, P.T., Bernal, E.M., Pascarella, E.T. (2002). Collaborative learning: Its impact on college students’ development and diversity. Journal of College Student Development, 43(1), 20-34.
The aim of the study was to answer the following questions:

1) whether there were different preferences for collaborative learning depending on gender and ethnic groups, 

2) effects of collaborative learning on academic and personal development and 

3) the potential role of collaborative learning in promoting openness toward diversity.

Literature on differential effect of collaborative learning

According to the authors, while collaborative learning had been extensively studied at the elementary and high school levels, there was a lack of studies in the higher education setting. Existing studies were few and dated, based on a single program or institution, and were correlational and cross-sectional. The authors sought to separate the effect of collaborative learning from other contributory factors on student learning and development, and to answer the above questions.

In terms of collaborative learning and the effect of gender and ethnicity, there were two schools of thought discussed. The first was that females and minorities would have a preference towards collaborative learning as this would be suited to their learning styles, as opposed to white males who would prefer traditional pedagogy. The second was a universal approach. The evidence presented for the first view was not very convincing. In these studies, the learning preferences of particular groups was examined in isolation, but not contrasted with that of male whites.

Sample

This was a large study, covering 2,050 students at 23 tertiary institutions, in their second year of study. However, it was not explained how students were recruited and the response rate of the students.

Methodology 

The authors examined 5 dependent variables, shown below in Table , and 7 independent variables, shown in Table . For 4 of the dependent variables, Pace’s scales were used. This was the College Students’ Experience Questionnaire (Pace, 1984). For Openness to Diversity, the authors did not give a reference for the actual instrument, instead citing reports of its reliability. Examination of the two citations (Pascarella, Edison, Nora, & Terenzini, 1996 and  Whitt, Edison, Terezini, & Nora, 2001), which were from some of the same authors as the current study, showed that the instrument was developed by (Pascarella, Edison, Nora, & Terenzini, 1996). The instrument was the Openness to Diversity and Challenge Scale, which was an 8-item, Likert-type scale (Pascarella, Edison, Nora, & Terenzini, 1996). The responses ranged from Strongly Disagree (1) to Strongly Agree (5). In the current study, however, the scale was described as Openness to Diversity (as opposed to Openness to Diversity and Challenge) and comprised 7 items. It is possible that the authors used 7 of the 8 items from the Openness to Diversity and Challenge Scale. Item 8 was ‘I enjoy courses that are intellectually challenging,’ which would not relate to Openness to Diversity. 

	Dependent variables
	Instrument
	Reliability (α)

	Personal Development
	Pace’s scales (Pace, 1984)
	.81

	Understanding Science & Technology
	
	.90

	Appreciation for Fine Arts
	
	.73

	Analytical Skills
	
	.80

	Openness to Diversity
	7 item scale, not referenced
	.85


Table A: Dependent variables used in the study

	Independent variables
	Instrument or data source
	Reliability (α)

	1. Preference for collaborative learning
	4-item scale
	.85

	2. Cooperative learning practices
	5 item scale
	.78

	3. Indicators of socioeconomic status
	Parental education levels (both mother and father’s education levels were examined separately). Not defined
	Not applicable

	4. Pre-college ability
	CAAP scores; not explained
	Not applicable

	5. Academic performance
	High school GPA, scoring not defined
	Not applicable

	6. Quality of academic effort
	Hours per week studying, scoring not defined
	Not applicable

	7. Racial composition of high school
	Not clearly defined
	Not applicable


Table B: Independent variables used in the study

The methods were poorly described. The instruments were not described or appear to have been modified but not described, the scales and coding were not mentioned. There were also several categorical variables – gender and ethnicity – for which the coding was not explained. This makes the results in Tables 3 and 5 difficult to interpret. The authors did not define the criteria for parental education or racial composition of high school. The latter could also have been a categorical variable (desegregated vs non-desegregated). The coding for these items is not described. For example, it is impossible to interpret the results for ‘racial composition of high school’ as there is no information given. The coding for the independent variable Gender (Female) will be discussed in more detail later.

Instruments for measuring cooperative learning practices and collaborative learning preferences

Two instruments were described, one on cooperative learning practices and the other on collaborative preferences. In both cases, the items were shown, together with the factor loading an overall Cronbach’s alpha value. However, the authors did not describe how the instruments were developed and whether pilot testing was carried out, nor how the instruments were scaled. The results were shown as mean and standard deviation values in Table 1. However, they were both labelled the same – preference towards Collaborative Learning. Going by the reliability values, the first Collaborative Learning variable, with a mean of 3.45 (SD .86) would have been ‘Preferences toward collaborative learning’ and the second Collaborative Learning variable, with a mean of 2.32 (SD .57), would be ‘Collaborative learning practices’. Unfortunately, without knowing the range of the scale, it is not possible to comment on the mean values obtained.

In the instrument used to gauge cooperative learning practices (Appendix A. Cooperative Learning, p.32), of the five items, two were identical – “instructors encourage learning in student groups.” They had different factor loadings. Another of the items, “instructors engage me in classroom discussion or debate of course ideas and concepts,’ did not appear to relate to cooperative learning and may not have been a valid measure. Indeed, it had the lowest factor loading of .482. Overall, the Cronbach’s alpha reliability value was good, with a value of .778.

For the second instrument on collaborative learning preferences (B. Preferences towards collaborative learning), there were four items, and the Cronbach’s alpha reliability was .847. Two of the items were very similar. Item 1 stated that “I feel I learn better when students teach each other rather than having instructors teach in class” and item 2 was “I prefer learning in groups with other students to learning from lectures.” Both items also pit collaborative learning against instructor-taught classes. Contrast this with one of the items from the first instrument, “In my classes, students teach each other in groups instead of ONLY having instructors teach classes.” Alternative items could include “I feel I learn better when students teach each other in addition to having instructors teach in class,” and “I prefer learning in groups with other students to learning on my own.”

Results

Tables 3 and 5 show the regression results for all students on the dependent variables studied. Table 3 showed the effect of the variables on personal development, understanding science and technology, appreciation for art and analytical skills. Table 5 showed the effect of the variables on openness to diversity. For the categorical variables, gender was listed as Female, and for ethnicity, African American, Asian American and Hispanic categories were listed. The assumption would be that Male and White were used as the reference, respectively. In Table 5, the independent variable “Gender (female)” had a negative standardised coefficient (beta value), but the authors stated that “women and Hispanic students were more predisposed to tolerance of others at the end of the second year than were White males (p27).” Either the authors made a mistake in the statement, (ie males were more open), or the figure was incorrect, or there was a mistake in the coding. In Table 3, the variable Gender (Female) had negative standardised beta values for personal development (p < 0.01) and appreciation for art, and a positive value for understanding science and technology (p < 0.01). As these results would be expected to be associated more closely with males, it is possible that the mistake was in the coding. Moreover, the statement that women and Hispanic students were more predisposed to tolerance than White males is not warranted as there were no interaction data shown.

Table 4 showed the results of 12 separate regression analyses. The authors grouped the students according to White Males, White Females and Minorities and carried out individual regression analyses on these groups for the 4 cognitive and affective outcomes listed in Table 3. However, they stated in p. 26 that the minority group only comprised Hispanic and African Americans (518), as “The small number of males in the minority group as well as the small number of Asian Americans prevented analysis among other minorities.” As the Hispanic and African Americans were grouped together, it is not clear why Asian Americans were left out. Also, the “small number of males” statement suggests that females were analysed for the Hispanic and African American minorities. However, the authors then go on to say that there were no differences between males and females in terms of collaborative learning preferences for the minority group. The numbers do not add up for Hispanic and African Americans (603, Table 1, compared to 518).

As so many regressions were carried out, it increases the possibility of error for the p values. One possible alternative approach could have been to study the interaction effects of gender and ethnicity on the dependent variables.

In the reported limitations of the study, the authors stated that “generalisation of this study’s findings to women who are members of minority groups is not warranted; the sample did not have a large number of females in the minority group to facilitate comparisons (p.29).”  However, earlier, it was stated that the “small number of males in the minority group … prevented analysis… (p.26).” There appears to be an inherent contradiction here. However, the minority groups were not broken down by gender, so it is not possible to tell whether there were insufficient males, females or both.

Overall, the study’s methodology was inadequately described, and there were a number of mistakes in reporting the instrument and results. Many assumptions and inferences had to be made. This made the study difficult to understand and interpret. The literature review could have benefited from subheadings. Other extraneous factors, which were discussed at length in the literature review and discussion, were not explicitly addressed in the study. Authors spent a fair amount of time discussing the influence of non-classroom interaction and living in residential halls, and bring this up again in the discussion. However, these issues were not explicitly addressed in the study. In terms of the results, collaborative learning was shown to be a good predictor of cognitive and affective development in students, as well as for predicting openness to diversity. This applied to both males and females whether they were white or from minority groups.

Survey design
Wiseman, R.L., & Page, N. (2001). Site Supervisors’ and Students’ perceptions of quality indicators of cooperative learning. Journal of Cooperative Education, 36(1), 61-75.

Cooperative learning in this context refers to work attachments undertaken by students as part of a college or university course, as opposed to the conventional understanding of collaborative learning between peers. In cooperative education, students alternate periods of work and study. The students are given credits for the work attachments, and are paid. The cooperatives refer to the partnerships between the academic institution and industry. In this study, the authors used the terms cooperative education and internship interchangeably. In cooperative education, there are three parties involved; the co-op students, their school coordinators and the site supervisors. The study was published in the Journal of Cooperative Education, which caters to cooperative education practitioners. Indeed, the majority of the references in the study were from the same journal.

The authors had previously carried out an earlier study (Page, Geck, & Wiseman, 1999) to survey the perceptions of school coordinators on quality cooperative learning. This paper describes a follow up study to obtain the perceptions of the other two parties, the co-op students as well as site supervisors of hosting organisations. The study sought to clarify the perceptions of quality indicators of learning for each of the three parties, with the objective of formulating criteria for quality internships that would benefit all three groups. Data gathered from this study were compared with the earlier study on the perceptions of school coordinators. The authors described 5 research questions: 

1) Comparison of perceptions of school coordinators and site supervisors

2) Perceptions of site supervisors on quality of site learning

3) Comparison of school coordinators’ and students’ perceptions

4) Perception of past internship students on quality of site learning

5) How to combine all the findings to establish a set of guidelines to benefit site learning quality

A survey was administered to past interns as well as site supervisors. Factor analysis was carried out on the results, and data was compared to previous findings using the same survey instrument with school coordinators. 

Sample

The two groups surveyed in this study were 97 past co-op students and 164 site supervisors. The method of administering the survey and the response rate was not stated. In contrast to the study on school coordinators, both these groups were drawn from within the United States alone. In the original study on school coordinators, (Page, Geck, & Wiseman, 1999) respondents were drawn from the United States, Canada and Guam. There were 383 respondents out of a total of 1080, representing a response rate of 35.4%. Surveys were sent out by mail.

Between the two groups, there were also differences in the proportion of the type of organisations that hosted the co-op students, and those represented by the site supervisors, as shown in Table C below.

	Organisation type
	Co-op students (n=97)
	Site supervisors (n=164)

	For-profit organisations
	47.3%
	58.5%

	Non-profit organisations
	14.0%
	36.0%

	Academic institutions
	38.7%
	5.5%


Table C: Type of organisation represented by the students and site supervisors

There was an imbalance in the kind of internship organisations experienced by interns, compared to site supervisors. In particular, over a third of interns had their internships in academic institutions, while only 5.5% of site supervisors were from academic institutions. On the other hand, over a third of site supervisors were from non-profit organisations, compared with 14% of interns who had worked with non-profit organisations. It is possible that there are different expectations of the interns and/or site supervisors depending on the nature of the organisation. It was also not shown whether this was a good representation of the typical proportions of organisation types in cooperative education. There may have been differences in the results if they were to be broken down into organisation type. For example, for-profit organisations may be more focused on the bottom line and productivity, whereas not-for-profit organisations may be more focused on students’ professional development and learning, and academic institutions may be more focused on research.

The number of co-op students was also small, 97 compared to 164 site supervisors and 383 school coordinators. The co-op students may be underrepresented as each student would have a limited experience of co-op education compared to the other two groups.

Instrument

A 60-item questionnaire was used for both groups. This questionnaire had been developed by the authors in the earlier study on school coordinators’ perceptions (Page, Geck, & Wiseman, 1999). The questions in the survey were based on the literature and input from 4 focus groups comprising 24 co-op professionals. It was then critiqued by three coordinators, three site supervisors and three past interns (Page, Geck, & Wiseman, 1999). The questionnaire was divided into 3 sections: how students should be treated while on site, the role of site personnel and the role of students. This was to facilitate completion of the questionnaire, although the authors acknowledged that the classification of the items in such a way could lead to bias.

The respondents were asked to rate the items on a seven point scale from ‘somewhat important’ to ‘extremely important.’ This presupposed that all respondents would regard all of the items as at least ‘somewhat important.’ There was no option for ‘not important’ and variations thereof. However, as the mean responses ranged from 4 onwards, it appears that the respondents did consider all items to be of importance.

Results

The authors presented descriptive statistics, with mean values of the 7 point scale used, for each of the groups for each item. They used Tukey’s post hoc analysis to compare means between the three groups. They listed the 5 items with the highest and the lowest agreement between the three groups, as well as those that differed significantly between groups.

Confirmatory factor analysis was used to compare perceptions of school coordinators to that of site supervisors and co-op students respectively. Significant differences were obtained, and thus exploratory factor analysis was carried out on the site supervisors’ as well as co-op students’ ratings of the items. The items were analysed using principal component analysis. 5 factors were extracted for both site supervisors and students, using Cattell’s Scree Test, and the 5 factors were rotated using an Oblimin rotation with Kaiser normalisation. Factor loadings were given, but not the eigenvalues.

For site supervisors, the 5 factors included 41 of of the 60 items and accounted 38.7% of the total variance in the 60 items. For students, 5 factors were also extracted and accounted for 46.8% of the total variance. These 5 factors accounted for 56 of the items. The factor ‘Career development’ accounted or a quarter of the variance, reflecting students’ concerns. Factor comparisons were made between the three groups (Table 3). Similarities between each group and the school coordinators’ perceptions for individual items were determined using Cattell’s s index. 

The authors’ description of the factors overlapped somewhat, and in some cases, there was a subtle rather than a clear distinction between factors. In Table 3, ‘Student professionalism’ was a common factor for both students and school coordinators. Examination of the items for school coordinators (Page, Geck, & Wiseman, 1999) and students in the current study showed 7 common items, with 1 additional item for school coordinators and 3 additional items for students. For the student factor ‘Academic standards’ and the site supervisors’ factor, ‘Academic integrity’ were compared, there were 6 common items out of 10 and 9 items for the two groups, respectively. The two terms could perhaps be interchanged. For other similar factors, the distinction was clearer, for example in the area of skills. For school coordinators, students’ communication skills were a factor, while for students, the factor was critical thinking skills as well as occupational skill building, and for site supervisors, problem solving skills emerged as a factor.

Common and unique factors were also discussed. The unique factors were logical; for example, site supervisors placed importance on practical problem solving and working independently, which would be important from their point of view, so that the students’ time would be spent productively and would not require excessive resources in supervision. Two of the factors that were unique to the students were Academic integrity and Critical thinking skills. This could partly also have been a result of the greater proportion of students who had their co-op experience in academic institutions (38.7%).

Most of the results were confirmed by the literature. Based on the results, a set of 9 guidelines (not 8 as reported) were drawn up with the following potential applications – as a screening tool for potential sites, to give clear expectations of site supervisors and co-op students, and as a basis for an evaluation instrument of the co-op site. Based on the factor analyses for the groups, the recommendations were reasonable. Perhaps there could be greater clarity in terms such as “professional development” as it could be interpreted as “career development” by students and “professional behaviour and norms” by the site supervisors. The authors’ intention were to keep the guidelines broad, to be interpreted by the parties concerned in a particular setting.

