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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: Insertion of adjunct questions into a sequence of computer visuals
Research Question: Will a partial set of adjunct questions produce a lesser amount of academic achievement than a full set of adjunct inserted in a sequence of computer visuals?
Description of Subjects:  The subjects were 160 eighth-grade students enrolled in two middle-class urban junior high schools.  They were above average in general ability and were enrolled in an earth science course.   None of the students had been exposed to formally-presented instructional information on heat or temperature (the subject matter dealt with in this investigation) during their junior high school experience.
2.
Describe the strategy/model, program, material, or intervention.

The four treatment groups received the following instructional format: a) 1 test-relevant question focusing on heat at end of each of the 12 computer simulation teaching sequences, b)1 test-relevant question focusing on temperature at end of each of the 12 computer simulation teaching sequences, c)1 test-relevant question focusing on heat at end of each of the first 8 computer simulation teaching sequences, d)1 test-relevant question focusing on temperature at end of each of the first 8 computer simulation teaching sequences.  The control group received the same sequences with placebo (test-irrelevant) questions.

The twelve instructional sequences were divided equally into three subparts (solid, solid/liquid, and liquid).  Each visual display consisted of a container holding a material in the solid, both solid and liquid, or liquid phases, with a thermometer placed in its center.   In addition, an illustrated heat source in the form of a Bunsen burner was positioned below the container holding the material.  The effects of heat were shown using moving dots pictured inside the physical boundaries of the displayed material suggesting the relative motion of a sampling of molecules.  These dots increased in random speed with each additional sequence (i.e., with increased heating) from the 1st sequence through the 12th, illustrating the concept of heat.  Simultaneously, changes in temperature were illustrated by using a numberless thermometer whose indicator rose from sequence 1 through 4 as the solid was being heated, and from 9 through 12 as the liquid was being heated.  The indicator remained constant during the time the material was in transition between the solid and liquid phases (i.e., melting).  This middle condition was illustrated in sequence 5 through 8. 

The lesson consisted of 12 continuous sequences of computer-animated visuals illustrating a commonly taught kinetic-molecular conception of temperature and heat.  No verbal or numerical information was expressed-just animated line drawings.

The lesson was presented on two identical 19-inch monitors positioned in front of the classroom and connected to a microcomputer.  The instructional analogy traced the effects of heating from the solid phase through melting and into the liquid phase.  Each sequence was shown for about 25 seconds and was followed by students answering a new multiple-choice comprehension question about the covered content.    These adjunct questions were inserted after each of the 12 sequences, resulting in 12 questions provided to the students in each of the five groups.
3.
Describe the design of the study.
Participants were enrolled in an earth science course in one of two junior high schools.  Students were randomly assigned to the control group or one of four treatment groups.  The intervention took place during one instructional time period, following which everyone completed the posttest.
4.
What instruments were used to collect data and what metric(s) were used to report results?  

The achievement test used as a posttest to gather data after the instructional lesson consisted of 14 completion items, 7 covering heat and 7 covering temperature on two achievement subtests administered as a single achievement test.  Both concepts were queried representatively across the lesson using a parallel format.  The Cronbach alpha values (internal consistency reliability) for these two criterion-reference subtests were 0.66 and 0.70 for the temperature and heat subtests, respectively.  The face and content validity of the recall subtests was established because the test items directly paralleled the instructional sequences.
5. Briefly describe and summarize the results of the study.

Two significant interactions were detected, using two separate two-way analysis of variance tests, F (1,126) = 27.7, p<0.05, (12-question treatments- temperature and heat by achievement subtests-temperature and heat) and F(1,123) = 4.1, p = 0.05, (8-question treatments-temperature and heat by achievement subtests-temperature and heat), as had been hypothesized by the researchers.  The difference in the F ratios suggests that the 12-question groups produced a greater robust interaction than did the 8-question group, indicating the increased value of a larger number of questions interspersed into a learning sequence.   Based on previous studies cited, the researchers assume the positive effect measured is due, at least in part, to the questions serving to focus students on the subject matter being studied.
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.

Since the intervention was apparently carried out by the researchers and involved a computer sequence it can be assumed that the implementation was similar in all groups.
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?

8.
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.

Studies were cited of similar design but not identical to this study.
Summary
The study employed a computer simulation showing the effect on a substance starting out as a solid as heat is added.  The simulation illustrates the changes in heat and temperature as the solid warms, changes to a liquid and the liquid is warmed.  The purpose of the study is to determine the relative value of interspersing questions after each of the 12 sequences shown in the simulation as compared with only questions after the first 8 sequences.  The results showed considerable greater student achievement with the full set of 12 questions compared with only 8 questions.  The strength of the study is in the random assignment of students to groups and the carefully controlled learning and testing sequences.  The primary weakness in the study is the relatively short intervention time with no indication of retention of understanding over time.
Ratings (scale: 1–5)

Overall Rating:  3
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