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1. What is the name or title of the instructional strategy/model, program, material, or intervention?  What was the research question?  What was the intended outcome of goal?

Name/Title:  Direct instruction vs.inquiry approach to the teaching and learning of analogical reasoning to sixth-grade students and subsequent transfer of student knowledge in analogical reasoning to performance on a verbal analogy test and a reading comprehension task 

Research Question: Will either direct instruction, or the inquiry approach to instruction, in analogical reasoning be effective at improving sixth-grade students’ performance on a verbal analogy test, and will knowledge about analogical reasoning delivered by either of these approaches transfer to students’ performance on a reading comprehension task?

Description of Subjects:  
· (Prior to this study, a pilot study was conducted in order to determine the suitability of procedures and materials.  Subjects for the pilot study were 47 students in two heterogeneous sixth-grade classes.)

· Subjects for the study were 194 gifted and nongifted sixth-grade students  enrolled in two public school systems in Central Texas.  The students were distributed among nine intact language arts classes in three middle schools.   There was no information provided in the research article related to the age of the students, their SES, ethnicity, etc., in this research article.

2.
Describe the strategy/model, program, material, or intervention.

Students in treatment classes received analogy training via either direct instruction or an inquiry approach. Following three 50 minutes training sessions for both the direct instruction and inquiry groups, 24 subjects were randomly selected to act as peer tutors and provide training in analogical reasoning to 24 control students matched on the basis of gender and ability.  

3.  Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)

Subjects for this study came from 9 intact language arts classrooms from three middle schools.  6 of the classes involved in the study contained both gifted and non-gifted students, and 3 of the classes were homogeneously grouped as gifted.  The 9 classes were randomly assigned to direct instruction or inquiry approach treatments, or to a control treatment. 

4. What instruments were used to collect data and what metric(s) (effect size, tests of significance, etc.) were used to report results?  (Include all measures of dependent variable as well as implementation, attitudes, etc.)

The word comprehension subtest of the Woodcock Reading Mastery Test, Forms A & B, were administered to subjects as pretest, immediate posttest, and delayed posttest. (Approximately two weeks lapsed between the immediate posttest and the delayed posttest.)  The items from the Woodcock Test were arranged in the order of increasing difficulty, with the first item serving as a practice item.  The tests were administered as a whole-group assessment by the classroom teacher and were presented in counterbalanced order.

An embedded-analogy task was designed by the authors of this study in order to assess analogy performance as a posttest measure.  The task consisted of 20 multiple-choice items taken from a text containing embedded analogies that had been used in previous analogy research.  (Hayes, 1986; Hayes & Tierney, 1980.)  The embedded-analogy task was administered to all subjects the week following peer tutoring.

5. Briefly describe and summarize the results of the study. 

Direct effects and transfer effects were measured in order to determine to know whether training delivered by either direct instruction or inquiry methods had a significant effect, compared with a control, on sixth-grade students’ performance on a verbal analogy task. 

Researchers also wanted to determine the effects of peer tutoring on the analogy performance of subjects who either gave or received peer instruction.

Direct Effects

When examining the direct effects of training on sixth-grade students’ analogy performance, no significant interaction was found for the following factors:  treatment (direct, inquiry, and control), ability (gifted, non-gifted), and time (immediate and delayed posttest.)  F < 4, p > .05, for all the aforementioned factors.

When assessing the overall effects by means of a 3 (treatment) x 2  (ability) MANCOVA using the Wilks Criterion test, significant overall effects for treatment were indicated F(2, 163)=13.97, p  < .001; and for ability F(2, 163)-23.11, p < .0001, on analogy performance.

To address further the effects for treatment and for ability, the researchers conducted independent ANCOVAs on the immediate and delayed posttest scores.  The univariate ANCOVAs on the immediate posttest showed significant main effects for treatment, F(2, 164)=12.62, p < .001, MSe=15.65, and for ability F(1, 164)=37.01, p < .001, MSe=15.65.  The treatment by ability interaction was nonsignificant, F < 3, p > .05.  

The ANCOVA for the delayed posttest presented similar findings of main effects of treatment, F(2, 164)=28.30, p < .05, Mse-12.74, and of abilit6y, F(2,164)=28.47, p , >0001, MSe=12.74.  The treatment by ability interaction for the delayed posttest was also significant F(2, 164)= 3.16, p < .05, MSe=12.74.  

The significant main effects for the immediate and delayed posttests were analyzed using Tukey’s test adjust for unequal cell sizes.  Results of the Tukey tests were similar for the immediate and delayed posttests.  Direct instruction subjects performed significantly better on the analogy measures than inquiry subjects, who in turn outperformed controls.  As expected, gifted students did significantly better than their non-gifted counterparts.

Transfer Effects

To see whether information garnered through either a direct instruction or an inquiry approach would transfer to a reading comprehension task, subjects’ scores on the 20-item, multiple-choice embedded analogies test were assessed.  These data were analyzed by means of a 3 (treatment) x 2 (ability) ANCOVA.  Pretest score was found to be a significant covariate, F (1, 164)=12.07, p < .007, MSe=12.09.  Because of the initial differences between groups, adjusted means were employed in the analysis.  As determined from the ANCOVA,, there was a significant main effect for treatment F(2,164)=4.18 , p < .02, MSe=12.09.  There was also a significant main effect for ability F(1, 164)=22.34, p < .001, MSe=12.09.  The treatment by ability interaction was non-significant, F < 1, p  > .05.

According to Tukey’s post hoc comparisons of the means of the comprehension task, subjects trained via the direct instruction approach (M=11.89, SD=4.87) scored higher on the comprehension task than did control subject (M=8.84, SD-4.40), and so did inquiry subjects (M=10.50, SD=4.36).  No significant difference was found between the direct instruction and inquiry groups.  In addition, gifted students (M=12.85, SD=3.44) outperformed non-gifted students (M=8.99, SD=3.89) on the transfer task.

Peer Tutoring Effects

Qualitative data was examined in order to determine the effects of tutoring role (tutor, non-tutor, tutee, or non-tutee) on students’ ability to solve analogy problems.     Verbal interactions during peer tutoring sessions were audiotaped.  Transcriptions of the audiotapes were made and coded in order to address two issues:  the fidelity of instructional approach, and conceptual accuracy.

Results showed that all tutors employed the approach under which they had been instructed.  The inter-rater reliability of the coding was .98.

For the most part, subjects did attempt to convey the conceptual information learned during training.  The conceptual accuracy appeared highest with the direct instruction subjects, who had received more specific information during training.  On the other hand, inquiry-tutoring sessions tended to be poorly structured and included more off-task behavior.  

Peer tutoring had positive effects on the receiver and those who received peer tutoring did significantly better at solving analogy problems than those who did not.  Subjects who were trained by peers in two sessions performed comparably on the analogy test to those who had been trained by researchers in three sessions.
Although the authors of this study postulated that tutors would achieve significantly higher scores than non-tutors because they would be required to externalize and elaborate their knowledge of analogical reasoning to a non-trained peer, this did not occur. 
6. Did the study include an evaluation of how the intervention was implemented?  Did          implementation data address both the frequency of use as well as the integrity of the implementation?

No:  


Yes: 
X
  If yes, briefly describe.

According to the authors of this study, “To control for effects of instructional materials on performance, we used essentially identical materials for all of the approaches.  

On consecutive days following administration of the pretest, the authors conducted three 50 –minutes training sessions during the regularly scheduled language arts classes.  The training for both the direct instruction and inquiry approaches was based on the scripted lessons employed in the pilot study.

To ensure fidelity of treatment to instructional approach, we used the scripted lessons developed for the pilot study.  These scripts contained specific references to the instructional materials to guide their use during training.  The overhead transparencies used in both the direct instruction and the inquiry approaches, for example, were coded to the training scripts.

The script for the direct instruction approach was based on the explicit explanation of the component processes of analogical reasoning as defined Sternbeg (1977), and included the performance components of encoding, inferring, and mapping.”

7.
Were gains in student achievement reported?  

No:  


Yes: 
X
  If yes, briefly describe.

If student achievement gains were reported, were they sustained over time?

Student achievement gains were reported from the immediate posttest to the delayed posttest. Student achievement data following the delayed posttest was not provided in this research article.

7. Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No:  


Yes: 
X
  If yes, briefly describe.

Previous analogy training research has been conducted, although limited in nature.  Alexander, White, et al, (1987) conducted studies in analogy training as it transferred to reading comprehension.  Authors of this current study believed that by modifying previous training, and by including a comprehension task containing embedded analogies, that the likelihood of finding significant far transfer effects would be enhanced.

Summary
Direct effects and transfer effects of instruction in analogical reasoning were measured in order to determine whether training delivered by either direct instruction or inquiry methods had a significant effect, compared with a control, on sixth-grade students’ performance on a verbal analogy task.   Researchers also wanted to determine the effects of peer tutoring on the analogy performance of subjects who either gave or received peer instruction.

Instruction in Analogical Reasoning

Students in treatment classes received analogy training via either direct instruction or an inquiry approach.  Subjects for this study came from 9 intact language arts classrooms from three middle schools.  6 of the classes involved in the study contained both gifted and non-gifted students, and 3 of the classes were homogeneously grouped as gifted.  The 9 classes were randomly assigned to direct instruction or inquiry approach treatments, or to a control treatment.  

Following three 50 minutes training sessions for both the direct instruction and inquiry groups, 24 subjects were randomly selected as peer tutors to work with 24 control students matched on the basis of gender and ability.  

Strengths of Study

The following outcomes were noted by the authors of this study:

· There were strong direct effects for training on sixth-grade students’ analogical reasoning

· The direct instruction approach was better than inquiry at enhancing analogy performance

· Gifted students consistently outperformed their non-gifted counterparts

· Students’ analogy performance improved from the immediate to the delayed posttest

· Peer tutoring had positive effects on the receiver and those who received peer tutoring did significantly better at solving analogy problems than those who did not.  Subjects who were trained by peers in two sessions performed comparably on the analogy test to those who had been trained by researchers in three sessions.
Limitations of Study

The study was conducted within the context of public school classrooms.  As a result, training was delivered to intact classes.  Thus, differential performance may be partially an artifact of using intact groups.

The training was provided by researchers rather than by the regular classroom teachers, which could be viewed as problematic.

The potential for test sensitization did exist as a consequence of repeating the same measure.

Implications of Study

1. This study has shown that training programs in analogical reasoning can be highly effective for both gifted and non-gifted students.  It would seem, therefore, that such programs could be incorporated into reading curricula.

2. This study points to differential effects for instructional approach for students of varying abilities.  Further testing of conditions under which direct instruction is preferable to an inquiry approach for gifted learners seems warranted.

3. Because reasoning by analogy has been found to have positive effects on the acquisition and restructuring of knowledge, continued research in all facets of this process seems essential.  
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