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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?  Who were the subjects?

Strategy/Model Name/Title:  Computer graphic modes: static, animated, or video clips of a teacher demonstration

Research Question(s):  What is the factor structure of the epistemological belief questionnaire?  Do computer graphics types and students’ epistemological beliefs have significant effects on students’ mathematics learning?  Do computer graphics types and students’ epistemological beliefs have significant effects on students’ attitudes toward mathematics learning?

Description of subjects:  (Include number of participants, age, SES, etc.): 

Experiment 1: 1240 students from an urban elementary school in north Taiwan in fourth, fifth, and sixth grades.

Experiment 2: 167 fourth grade students from an urban elementary school in north Taiwan.  Two math education professors, an instructional system design and development expert, and an elementary school teacher ensured content validity.

2.
Describe the strategy/model, program, material, or intervention. (Provide a clear description, including information about the factors listed below, as available from the article.)

Brief Description:  The author conducted two experiments to determine the factors involved in students’ epistemological beliefs and to investigate the effects of computer graphics types and students’ beliefs on achievement and attitude.

Key characteristics and/or strategies:

Experiment 1: Students were given a questionnaire which asked students to rate statements on a scale from strongly disagree (1) to strongly agree (6).  The questionnaire was adapted from Jacobson and Jehng’s Epistemological Belief Questionnaire and its factor structure was confirmed.

Experiment 2: The Epistemological Belief Questionnaire was administered by the researcher immediately following a brief introduction to the research study.  After taking the epistemological belief questionnaire students were divided into two groups using the mean scores of each factor.  Students were classified as having naïve or mature epistemological beliefs on the factors.  Subjects then were randomly assigned to one of the three computer graphics groups for a self-paced computer-based lesson.  The three types were static graphics (similar to traditional computer-assisted instruction and considered the control), computer animation illustrating the concepts of volume, and a video clip of a teacher using blocks to build the volume.  The researcher designed performance posttest was administered after treatment.  Attitudes were measured by a questionnaire taken after the posttest.  

Mathematics topics/areas addressed:  The mathematical concept studied was volume.

Grade level:  The grades addressed were fourth, fifth, and sixth.

Subgroups of students addressed:  None

Technology required:  Individual computers

Implementation considerations (e.g., Cost? Extensive staff development, etc.):

Computer labs or individual computers would be required.  

Other relevant descriptive information:

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

This is a pre-experimental design - static group comparison with random assignment to treatment, a researcher designed post-test and no pre-test.

4.
What was measured, what instruments were used to collect data, and what measures (effect size, tests of significance, etc.) were used to report results?: 

Experiment 1: An epistemological beliefs questionnaire was adapted and given to students.  A correlation coefficient was used to assure the reliability of the questionnaire.  A factor analysis determined how many factors were involved in students’ responses.

Experiment 2: A learning achievement test (written by the researcher) tested students’ concept of volume.  The attitude questionnaire asked students about their attitude regarding learning preferences and performance on learning with the computers.  Four two-way ANOVA’s were used to find effects between students’ beliefs and performance.  Students in the animation group performed significantly better than the video group.  Four two-way ANOVA’s looked for effects on students attitudes.  

5.
Briefly describe and summarize the results of the study. This description should provide the reader with a self-contained summary of the study and the results. It includes a brief summary of the information above, in addition to a summary of the results. Thus, this description includes brief summary information about:
(a) Overall goal/focus research question

The author conducted two experiments to determine the factors involved in students’ epistemological beliefs and to investigate the effects of different computer graphics types and students’ beliefs on achievement and attitude.  The research questions were “What is the factor structure of the epistemological belief questionnaire?  Do computer graphics types and students’ epistemological beliefs have significant effects on students’ mathematics learning?  Do computer graphics types and students’ epistemological beliefs have significant effects on students’ attitudes toward mathematics learning?”

(b) Subjects

Experiment 1: 1240 students from an urban elementary school in north Taiwan in fourth, fifth, and sixth grades.

Experiment 2: 167 fourth grade students from an urban elementary school in north Taiwan.  Two math education professors, an instructional system design and development expert, and an elementary school teacher ensured content validity.

(c) Design

The students were given an introduction to the research study, given the epistemological belief questionnaire, and then randomly assigned to a computer with the three different computer graphics.  When students finished, they were given the posttest and then the attitude questionnaire.  The treatment was for one lesson and was self-paced

(d) Instruments

Experiment 1: An epistemological beliefs questionnaire was adapted and given to students.  A correlation coefficient was used to assure the reliability of the questionnaire.  
Experiment 2: A learning achievement test (written by the researcher) tested students’ concept of volume.  The attitude questionnaire asked students about their attitudes on preferences and performance on learning with the computers.  Four two-way ANOVA’s were used to find effects between students’ beliefs and performance.  Four two-way ANOVA’s looked for effects on students attitudes.

(e) Results

Experiment 1: There were four factors that affected students epistemological beliefs: First Time Learning (believing in first time learning), Omniscient Authority (don’t criticize authority), Quick Learning (learning is done quickly or it will never be learned), and Simple Learning (questions only have one answer).  A correlation coefficient was used to assure the reliability of this instrument and after deducting six low correlation questions, obtained a Cronbach’s alpha of .876.

Experiment 2: The result of a 2 x 3 ANOVA indicated students in the animation group performed significantly better than the video group.  Students with mature Omniscient Authority beliefs had better attitudes toward learning with the animation.  Students with naïve Omniscient Authority beliefs had better attitudes when in the video group.  Overall students with mature Quick Learning beliefs had better attitudes than those with naïve Quick Learning beliefs.  Students with mature Simple Learning beliefs had better attitudes toward the videos and naïve Simple Learning beliefs had better attitudes toward the static graphics.

(f) Limitations/issues/strengths/other results (optional, as relevant and appropriate)

The researcher wrote the posttest and there was no pretest.  One of the conditions was considered to be a control group. 

6.
Did the study include an evaluation of how the intervention was implemented?  

No

Did implementation data address both the frequency of use as well as the fidelity of the implementation?

No

7.
Were gains in student achievement reported?  

Yes, students in the animation group performed significantly better than students in the video group.
If student achievement gains were reported, were they sustained over time?

This was not studied.

8. 
Replication:  Did the study cite previous tests of this treatment?  

Yes, a similar study by Rieber (1990) found that animations can catch learner’s attention more effectively than video clips and the latter may cause more distractions.

Is this study a replication of an earlier study?

No

9.
Numerical Rating of Quality of Research (scale: 1-5):  3

10.
Brief 1-3 sentence summary of the study: (This is a very brief description that will follow the title of the study.)

This study consisted of two experiments.  The first found four factors which affected students’ epistemological beliefs.  The second found that students who use computer graphics programs with animations do significantly better than students who use video clips of teacher demonstrations on computer programs.  “Although there were no consistent results for computer graphics types, epistemological beliefs were found to have significant effects on learning attitudes.”
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