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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 the goal? 

Name/Title: Generation of Questions

Research Question:  Do students who have been taught to generate questions have increased comprehension?

Description of Subjects:  This study is a review of intervention studies in which students have been taught to generate questions as a means of improving their comprehension. The grade levels of the students in these studies ranged from third grade through colleges. 

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

This study is a review of intervention studies in which students have been taught to generate questions as a means of improving their comprehension.

All studies selected for this review provided instruction to students on how to generate questions either during or after reading a paragraph or passage.  In addition, all studies that were selected contained equivalent experimental and control groups and included a transfer post-test whereby students in both groups were compared on their ability to comprehend new materials, materials that had not been used in the training.

3. Describe the design of the study

This study is a review of intervention studies in which students have been taught to generate questions as a means of improving their comprehension.

The first purpose of the review was to attempt to evaluate the effectiveness of this cognitive strategy.  The authors were interested in presenting the results of those intervention studies that both taught this cognitive strategy to students and assessed whether this instruction transferred to improved student reading or listening comprehension on new materials.

The second purpose was to use the research to help the authors and others learn how to teach cognitive strategies.  The authors set out to identify and study the instructional procedures used in studies.  They wanted to identify and discuss instructional concepts that might be added to their vocabulary on instruction, concepts that might be useful for the teaching of other cognitive strategies.

All studies selected for this review provided instruction to students on how to generate questions either during or after reading a paragraph or passage.  In addition, all studies that were selected contained equivalent experimental and control groups and included a transfer post-test whereby students in both groups were compared on their ability to comprehend new materials, materials that had not been used in the training.

· In 17 of the studies, students were taught the single cognitive strategy of question generation.  In 9 other studies, students were taught reciprocal teaching—scaffolding by the teacher so that novices are taught the processes of experts.  All nine focused on question generation at least 75% of the time.

· Studies that were excluded were those that lacked either transfer measures or true control groups. 

All studies were grouped according to procedural prompts:

· Signal words

· Generic question stems and generic questions

· Main idea of passage

· Question types

· Story grammar categories

· No apparent procedural prompts

Quality of studies was based on the following criteria:

· Modeling by the instructor – asking the questions

· Guiding by the instructor in initial practice

· Assessment of student comprehension during the study

· Assessment of students’ ability to ask questions.

4. What instruments were used to collect data and what metric(s) were used to report results?  

This study is a review of intervention studies in which students have been taught to generate questions as a means of improving their comprehension.

Overall, teaching students the cognitive strategy of generating questions about the material they had read resulted in gains in comprehension, as measured by tests given at the end of the intervention.  All texts were based on new material.  The overall median effect size was 0.36 (64th percentile) when standardized tests were used and 0.86 (81sst percentile) when experimenter-developed comprehension tests were used. 

All studies included a transfer post-test whereby students in both groups were compared on their ability to comprehend new materials, materials that had not been used in the training.

· Experimenter-developed comprehension tests – short answer or multiple choice

· Experimenter-developed comprehension tests – student summary of the passage

· Standardized tests for reading achievement

Computing Effect Sizes:  This was done by calculating the difference between the means of the experimental and control groups and dividing this result by the standard deviation of the control group.

Results were grouped separately by each type of procedural prompt.  They were also grouped by the instructional approaches used.  

Analysis of data was based on the following:

· Quality of Instruction – modeling and guiding practice – all were accepted based on effect size

· Procedural Prompts –  (It is important to note that effect size is determined on number of assessments in each area, which is limited.

·  Signal words (e.g., who?  Where?) – median effect size of .36 on standardized and .85 on experiment-developed

· Generic questions/stems  - median effect size of 1.12 on experimenter developed

· Main Idea – median effect size of .70 on standardized and .25 on experimenter-developed tests

· Question type – media effect size of .00 on standardized and 3.37 on experimenter-developed tests

· Story grammar – median effect size of 1.08 on experimenter-developed tests 

· No facilitator – median effect size of .14 on standardized tests.

· Results by Setting 

· Grade level of students – ranged from third grade through colleges.  Both significant and non-significant results were found in all grades from Grade 3 to Grade 9.  Only one study of four for third graders was significant.  Note that the effect sizes in all grades were much lower when standardized tests were used.  Significant results were obtained across all five studies in which college students were taught to generate questions.

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

This study is a review of intervention studies in which students have been taught to generate questions as a means of improving their comprehension.

Overall, teaching students the cognitive strategy of generating questions about the material they had read resulted in gains in comprehension, as measured by tests given at the end of the intervention.

Overall, teaching students to generate questions on the text they have read resulted in gains in comprehension, as measured by tests given at the end of the intervention.  All tests contained new material.  The median effect size was 0.36 (64th percentile) when standardized tests were used, and 0.86 (81st percentile) when experimenter-developed comprehension tests were used.  The traditional skill-based instructional approach and the reciprocal teaching approach yielded similar results.

When procedural prompts were characterized by type and analyzed separately, signal words and generic question stems obtained the highest effect size.  

When the authors analyzed results according to the grade level of the students being taught, the length of training, the instructional group size, and the type of student receiving the intervention instruction, they found no differences among those subgroups.

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.

Quality of studies were based on the following criteria:

· Modeling by the instructor – asking the questions

· Guiding by the instructor in initial practice

· Assessment of student comprehension during the study

· Assessment of students’ ability to ask questions.

The authors evaluated the quality of instruction and design in each study.  All studies used modeling and guiding practice, indicating none as low in quality.  They were also grouped according to the assessments.  Effect sizes were reviewed.  No differences were found in effect sizes, so these studies were retained.

Length of training:  The authors discovered no relationship between length of training and significance of results.  The training period ranged from 4 to 25 sessions for studies with significant results, and from 8 to 50 sessions for studies with non-significant results.

Instructional group size:  There were no apparent differences in the numbers of students in studies that had significant, mixed, or non-significant results.  Within the studies that had significant results, the number of students in each group ranged from 2 to 25; within the studies with mixed results, the range was from 3 to 22; and within the studies with non-significant results, the number of students in a group ranged from 1 to 25.

Type of student:  Students were average, above average, and below average – and the results varied in significance across those groups.  Overall, the results in these studies do not support the belief that below-average students benefit more from these interventions than do above-average students.

Type of Approach:  Reciprocal teaching was used in 9 studies.  The other 17 studies used more traditional methods.  Overall, there was no difference in scores between regular teaching and reciprocal teaching when comparison was based on standardized tests.  The reciprocal teaching studies were slightly favored when experimenter-developed short-answer tests were used, and there was no difference when summarization tests were used. 

7.
Were gains in student achievement reported?

No:  


Yes: 
X
  If yes, briefly describe.

Yes, as student achievement tests were used in some of the studies.  However, no information was shared regarding “over time.”

8.
Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

This study is a meta-analysis of studies focused on question generation.  There were 26 studies reviewed.  Quality of studies were based on the following criteria:

· Modeling by the instructor – asking the questions

· Guiding by the instructor in initial practice

· Assessment of student comprehension during the study

· Assessment of students’ ability to ask questions.

 In addition, all studies that were selected contained equivalent experimental and control groups and included a transfer post-test whereby students in both groups were compared on their ability to comprehend new materials, materials that had not been used in the training.

Summary

This study was a review of intervention studies in which students have been taught to generate questions as a means of improving their comprehension.  Overall, teaching students the cognitive strategy of generating questions about the material they had read resulted in gains in comprehension, as measured by tests given at the end of the intervention.  All tests were based on new material.  The overall media effect size was 0.36 (64th percentile) when standardized tests were used and 0.86 (81st percentile) when experiment-developed comprehension tests were used.  The traditional skill-based instructional approach and the reciprocal teaching approach yielded similar results.

Generating questions is a comprehension-fostering cognitive strategy.  Student self-questioning is also described as a metacognitive or comprehension-monitoring activity, because students trained in question generation may also acquire heightened self-awareness of their comprehension adequacy.

Overall, the practice of teaching students to generate questions while they read has yielded large and substantial effect sizes when experimenter-developed comprehension tests and summarization tests were used.  Smaller effect sizes are evident in the standardized testing.  Significant results were obtained across all five studies in which college students were taught to generate questions.  This could imply that we need to assure that our high school students are taught to generate questions for increased achievement both at the high school and college levels.

The traditional approach (teaching of only one cognitive strategy) compared to the reciprocal teaching approach obtained similar results.  It would be interesting to explore these findings in other studies to see what effect, if any, the additional strategies are providing.

Comment

This meta-analysis would be helpful as schools look at which prompts they can use that will most help students generate questions to increase their comprehension.    While signal words, generic questions and question stems, and story grammar categories were more successful procedural prompts, we need to further explore why the main idea prompt is not – as well as what impact the generating of prompts compared to the provision of prompts has on comprehension.

There could also be more studies on effects on students of different ages and abilities.
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