Iowa Content Network Review



Documentation of Structured Analysis for Reviewing Scientifically-Based Research: Instructional Strategies and Programs

Reviewed by:  The Math Content Network

Date Reviewed:  August 2004

Title of Study/Meta-analysis: Using video-based anchored instruction to enhance learning: taiwan’s experience
Author(s): Hsin-Yih Cindy Shyu
Source (publication, date, pages): British Journal of Educational Technology; Vol. 31 Number 1, pp. 57-61, 2000

Is this source (journal or book) refereed?  Yes              No 


Details (edited book, referred journal, etc.):  Referred journal 

NCTM Strands: Number and Operations
Grades: 5 

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-Assisted videodisk based anchored instruction on attitudes toward mathematics and instruction as well as problem-solving skills.

Research Question(s):

a. Experiment 1: 
(1) Did computer-assisted videodisc-based anchored instruction help promote attitudes towards mathematics among Taiwanese fifth-graders? 
(2) Was there a significant difference between boys and girls in their attitudes towards mathematics after the treatment?
(3) What were students’ attitudes toward the computer-assisted videodisc-based anchored instruction? Did gender make a difference?

b. Experiment 2: 
(1) Did computer-assisted videodisc-based anchored instruction help students’ problem-solving abilities among fifth-graders? 
(2) For different-ability level students (high, medium, low), did anchored instruction help to promote their problem-solving abilities?
(3) Was there any significant difference among the ability groups (high, medium, and low) in the improvement in their problem-solving abilities?

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

a. Experiment 1: (Affective Domain: attitude change) Participants were seventy-four fifth-graders from suburban area of Taipei City in Taiwan – 38 boys and 36 girls

b. Experiment 2: (Cognitive Domain: problem-solving skills) Participants were thirty-seven fifth-graders from suburban area of Taipei City in Taiwan – two groups were high-ability groups; two were medium-ability groups; two were low-ability groups.

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.)
Description
• Key characteristics and/or strategies:

A video-based program Mathematics in Life Series (I) Encore’s Vacation is used to motivate students and help them reason about complex problems. Students view a scenario and have problems to solve. In order to solve the problems, they need to practice their arithmetic skills, generate problems to be solved, and find relevant mathematical information presented throughout the video story. The instruction is done through many problem-solving steps. The activities in the curriculum include watching the story from the videodisc, learning strategies for solving problems, and solving (mostly mathematical) videodisc problems cooperatively in groups of 6. In experiment 1 the focus was on the change in attitude towards mathematics, problem-solving, and the video-disk anchored lesson Mathematics in Life Series (I) Encore’s Vacation. In experiment 2 the focus was on the problem-solving abilities of the different achievement levels.

• Mathematics topics/areas addressed: 
Number and Operations

• Grade level: Grades 5 

• Subgroups of students addressed: In experiment 1, attitudes of males and females towards mathematics and computer-assisted videodisc-based instruction were explored. In experiment 2, problem-solving achievement of high-achieving, medium-achieving and low-achieving 5th -grade students was studied.

• Technology required: A personal computer and Pioneer model VD-4400 laserdisc player using the Authorware Professional for Windows software as well as the Encore’s Vacation disc.

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

a. Staff would need training on the Mathematics in Life Series (I) Encore’s Vacation.

b. Staff would need training on the Polya problem-solving model used in the study.

c. Districts would need to purchase the technology for the classrooms.

d. In Taiwan, content is often presented in simplified, decontextualized, and isolated chunks that encourage memorization rather than problem solving for higher-order thinking skills.

• Other, relevant descriptive information:

3. Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.) 
The selection of classes was not described. It was a pre- and post-test design. Both treatments used a total of 8 class-periods in one week.

In Experiment 1 seventy-four fifth-graders, enrolled in two classes were selected. They were divided into 13 groups. There were 6 in each group except for one group with four persons. 

In Experiment 2, a class of thirty-seven fifth-graders was randomly selected and divided into six groups according to the students’ mathematical and science abilities. Two groups were high-ability groups, indicating that all six students in each group were all high achievers in mathematics and science courses; likewise two were medium-ability; and two were low-ability. 

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: This as a one-group time series with a pretest and posttest design. Subjects filled out the Attitudes toward Mathematics Questionnaire (pretest) before the treatment. The scores of this pretest were used as a baseline to examine whether the video program changed the students’ attitudes towards mathematics and mathematics problem solving. After treatment all students were given a 40-item posttest (similar to pretest, but not the same). Students who underwent the treatment were divided into groups and worked collaboratively. After the treatment, they were given the posttest of the Math Attitudes Questionnaire and the Encore’s Attitudes Questionnaire individually.

The instruments used were the following:

·  Mathematics Attitude Questionnaire: Developed from questionnaires developed by Cognition and Technology Group at Vanderbilt University (CTGV), Lee, and Fennema and Sherman. It is a 40 Likert-scale mathematics attitude survey. It measures math self-efficacy, math anxiety, the usefulness of math, and interest in solving math problems. The reliability (Cronbach’s alpha) was .86. It was administered before treatment, as a pretest, and after treatment, as a posttest, with the order of the items rearranged.

· Encore’s Attitude Questionnaire: This consisted of 12 Likert-scale items designed to measure interest in Encore’s Vacation, application, and effectiveness of Encore’s Vacation. The reliability (Cronbach’s alpha) was .82. It was administered after the treatment.

The independent variables in this study were treatment and gender. The dependent variables were pretest and posttest mathematical attitude scores as well as attitudes toward anchored instruction. Data were analyzed using t-tests with SPSS-x software.

Experiment 2:       Subjects were given an orientation to the instruction first, and then were asked to watch the story Encore’s Vacation in a linear fashion. They then were given a pretest based on the content of the story. After the treatment the students were administered a 12-item posttest (parallel to the pretest, but not the same). A four-step problem-solving procedure was tested and scored in both the pretest and the posttest. The 60-point total score was broken into several parts in accordance with the steps to achieve a solution. Three experts scored the tests, with an inter-rater reliability of 0.965.

The independent variables in this study were the group (i.e. high-, medium, and low-ability group) and time series (i.e. pretest, posttest). The dependent variables were the problem-solving performance scores. Data were analyzed using a 3 X 2 Repeated Measures ANOVA with SPSS-x software. All statistical tests were evaluated at the p<0.05 level of confidence.

5. Briefly describe and summarize the results of the study. 
· Experiment 1: The question in experiment 1 was whether computer-assisted videodisc-based anchored instruction made a difference in the attitudes towards mathematics among fifth grade boys and girls.

· The results were as follows:

· After receiving computer-assisted videodisc-based anchored instruction, students felt more positive about, interested in and less anxious toward mathematics. 

· There was no significant difference between genders in their attitudes.

· Students did feel more positive toward computer-assisted videodisc-based anchored instruction after the treatment.

· Experiment 2: The question in experiment 2 was whether or not computer-assisted videodisc-based anchored instruction helped students’ problem-solving abilities among different-ability (high-, medium-, low-ability) fifth-graders students

· The results were as follows:

· In general students’ problem-solving skills improved significantly with anchored instruction.

· Anchored instruction contributed to the students’ problem-solving abilities for all three groups; however, there was no interaction effect between the three groups and the improvement of problem-solving skills.

 Limitations/issues/strengths/other results: Some of the limitations are listed below.

· Classrooms were from Taiwan, so cultural backgrounds would need to be considered although similar studies have been completed in the U.S. using The Jasper Series
·  No control groups were used

· The details of the intervention were not clearly described

· The pre- and post-tests were not described. 

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

No:           

Yes:            
If yes, briefly describe:

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

No:           

Yes:            
If yes, briefly describe:

7.
Were gains in student achievement reported?  
No:

Yes:

In experiment 2, students problem-solving abilities increased on the specific evaluation described in the study.

If student achievement gains were reported, were they sustained over time?
No:           

Yes
 If  yes, briefly describe.
Not studied:

8.
Replication:  

Did the study cite previous tests of this treatment?  

No:

Yes:

The study described similar studies in U.S. using The Jasper Series.

Is this study a replication of an earlier study?

No:            
Yes:              
If yes, briefly describe.
9.
Numerical Rating of Quality of Research (scale: 1-5): 3

10.  Brief 1-3 sentence summary of the study: 

· This study consisted of two experiments: 

· Experiment 1, an affective study, which examined the whether computer-assisted videodisc based anchored instruction made a difference in the attitudes towards mathematics and videodisc-based anchor-based instruction among fifth grade boys and girls. 

· After receiving computer-assisted videodisc-based anchored instruction, students felt more positive about, interested in and less anxious toward mathematics and more positive toward computer-assisted videodisc-based anchored instruction. 

· Experiment 2:, a cognitive study, which examined whether or not computer-assisted videodisc-based anchored instruction helped students’ problem-solving abilities among different-ability (high-, medium-, low-ability) fifth-graders students

· The results were as follows:

· Anchored instruction contributed to the students’ problem-solving abilities for all three groups; however, there was no interaction effect between the three groups and the improvement of problem-solving skills.
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