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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:  Representational guidance and reflective assessment 
Research Question:  (1) The effect of representational guidance by two different representational tools (evidence mapping and prose writing) and (2) the effect of explicit prompting using the reflective assessment rubrics.
Description of Subjects:  Four ninth grade science classrooms totaling 73 students taught by the same science teacher in a school for U. S. military dependents in a medium-sized city in Western Europe.
2. Describe the strategy/model, program, material, or intervention.

This study addresses the effects of two methods of representational guidance to teach fundamental inquiry process skills, such as reasoning:  (a) Software-based mapping of evidential consistency relationships and word-processor based report writing during scientific inquiry and (b) The use of reflective assessment rubrics in the form of specific inquiry criteria to support students’ interactions with external representations during problem-solving activities.  The instructional strategy placed students in a problem-solving situation where they worked in teams to investigate a challenging science problem and formulate a conclusion based on the results of their inquiry.  Each class investigated three problems on the web:  mass extinction at the end of the dinosaur era, the evolution of marine iguanas, and a mysterious disease once common on Guam.
Three measures were used to analyze all classroom products.  These measures corresponded to the overall inquiry activities of (a) searching for information, (b) evaluating information by formulating inferences between theory and evidence, and (c) drawing a final conclusion from the information recorded.  The software allowed students to select icons for hypotheses and data in the information search.  In the evaluating information part, students could select connecting lines to create maps showing the relationship between data and hypotheses as consistency (for) inferences, inconsistency (against) inferences or conjunction (and) inferences.  In the word processor format descriptions were analyzed for formulating hypotheses and analyzing data with indications whether students first formulated hypotheses or first collected data and then formulated hypotheses.  Evaluation information was analyzed in terms of words used to describe the relationship between hypotheses and data.
The reflective assessment rubric used in two of the groups for explicit prompting contained a list of 11 attributes characteristic of exemplary scientific research which were distributed to these classes at the first day of work on a problem.  The list contained attributes such as:  The team considered multiple hypotheses that . . .  The team lists data for . . .  The team lists data against . . .  Each hypothesis explains multiple pieces of data.  The team indicates how related findings are connected.  The team’s work includes a conclusion summarizing the results of inquiry from various sources.  The conclusion is clear . . .  The conclusion is consistent . . .  The generalizations made by the team are warranted.
Two coders independently coded the classroom artifacts (maps and prose with conclusions) developed by each student group.  After coding, inconsistencies between the scores of he two coders were discussed and an agreement for a final score was reached in 100% of the cases.

3.
Describe the design of the study.
A 2 x 2 research design was used with one dimension being type of external representation (evidence mapping or prose writing) and the other being the absence or presence of reflective assessment during the use of these representations.  The treatment conditions were:  Map and Reflect, Map and No-Reflect, Prose and Reflect, and Prose No-Reflect.  The students in the Mapping condition used the BELVEDERE software tool and the students in the prose writing condition used a word-processed template to record their data and hypotheses.  The four classrooms were randomly assigned to each of the four treatment conditions.  Tracking was not practiced in this school, so no difference in student background was assumed.  The first author spent 10 days observing the daily activities of the classrooms and assisted the teacher in implementation of the instructional framework.  The total length of the intervention was six weeks, with two weeks on each of three topics.
4. What instruments were used to collect data and what metric(s) were used to report results?  

The Information Search measure has two sub-scores: (1) How many topic-relevant information pieces were recorded and (2) How many topic-relevant information pieces were labeled as data and hypotheses.  Each topic-relevant hypotheses and data recorded earned the group a score of 1.  An additional score of 1 was given to each piece that was labeled correctly as data or hypothesis.  In the Evaluating Information category each consistency, inconsistency, and conjunction inference was given a score of 1.  The Reasoning with a Final Conclusion was based on the following three components:  (1) Whether the information in the conclusion was based on information previously explored, (2) whether the conclusion contained data at all to support the main hypothesis and (3) whether the conclusion indicated evidence “going against” the accepted hypothesis.  Each component was scored 1 point for a maximum total Conclusion score of 1.  A factorial ANOVA was used to determine the level of significance in each of the 2 x 2 combinations.
5. Briefly describe and summarize the results of the study. 

Information Search:  A factorial ANOVA on the mean number of hypotheses and data recorded indicated neither a main effect of the form of representations nor an effect of reflection.  Reflection significantly enhanced the information-labeling activity in the mapping condition such that a combined effect of the two produced a significantly higher number of information pieces labeled compared to reflection with prose writing.
Evaluating the Relationship:  A factorial ANOVA indicated that the mapping groups recorded significantly more inferences than the prose groups.  The reflective assessment users recorded significantly more inferences than those groups who did not use the rubrics for explicit reflection.  The Map and Reflect condition was significantly higher than the reasoning score of the groups in any other condition.
Reasoning with a Final Conclusion:  A Factorial ANOVA on the conclusion scores indicated no significant difference between groups in either treatment condition.  There was no significant interaction between the two treatments. 

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:  
X

Yes: 

  If yes, briefly describe.

7.
Were gains in student achievement reported?  

No:  
X

Yes: 

  If yes, briefly describe.

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

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

No:  
X

Yes: 

  If yes, briefly describe.

There are many studies on the conceptual change learning effects of concept mapping related to science content concepts, but these authors claim there is very little in the literature on affecting science process skills and reflective assessment rubrics.

Summary
This study evaluates software-based mapping and word-processor based report writing during scientific inquiry and the use of reflective assessment rubrics in the form of specific inquiry criteria.  The instructional strategy placed students in a problem-solving situation where they worked in teams to investigate a challenging science problem and formulate a conclusion based on the results of their inquiry.  Each class investigated three problems on the web:  extinction during the dinosaur era, evolution of marine iguanas, and a mysterious disease.  The three measures used to analyze inquiry attributes were (a) searching for information, (b) evaluating information by formulating inferences between theory and evidence, and (c) drawing a final conclusion from the information recorded.  A 2 x 2 research design was used with one dimension being type of external representation (mapping or prose writing) and the other being the absence or presence of reflective assessment.  Factorial ANOVA was used to effects.  The mean number of hypotheses and data recorded indicated neither a main effect of the form of representations nor an effect of reflection.  Reflection significantly enhanced the information-labeling activity in the mapping condition such that a combined effect of the two produced a significantly higher number of information pieces labeled compared to reflection with prose writing.  The mapping groups recorded significantly more inferences than the prose groups.  The reflective assessment users recorded significantly more inferences than those groups who did not use the rubrics for explicit reflection.  The reasoning with a final conclusion scores indicated no significant difference between groups in either treatment condition.  There was no significant interaction between the two treatments. 

Ratings (scale: 1–5)

Overall Rating:  4
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