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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:  Teacher-centered and student-centered Multimedia Computer Assisted Instruction (CAI)

Research Question: What are the comparative effects of teacher-centered versus student-centered approaches on the science achievement of tenth-grade students in Taiwan?
Description of Subjects:  

The participants were 244 tenth-grade senior high-school students (attending six Earth Science classes) at a modern public senior high-school located in the central region of Taiwan.  The students were typical of tenth-grade students.  Their mean age was about 16 and the gender mix was more or less equally distributed among the classes.  There were six groups of about 40 students each-a total of 132 females and 112 males.
2.
Describe the strategy/model, program, material, or intervention.

The multimedia CAI instructional program was designed to acquaint students with typhoons and debris-flow hazards.  The structure of the program was based upon a virtual, private research office comprising a variety of Learning Sections (LO) including tables-and-graphs, news-report, newspaper, bookshelf computer, virtual-field trip and a test section.  It provided large amounts of information and data and access to the information and data by a variety of different paths.

At the start of the multimedia CAI sessions, students in both groups were first shown a video clip of the debris-flow hazard that occurred in Nan-Tou Province of Taiwan in 1996.  Then they were asked to identify facts and information associated with this specific type of natural hazard.  Teacher-centered multi-media CAI (TMCAI) approach (experimental group) emphasized direct guidance and instruction, and clear explanation of important concepts given by teachers through combining the usage of the multimedia CAI software, a laptop computer, and a LCD projector in front of a whole class.  In contrast the student-centered multimedia CAI approach (comparison group) was based on students’ self-paced learning using the multimedia CAI software with their own individual computers.
3.
Describe the design of the study.
Each of the six groups was randomly assigned to either the teacher-centered CAI effect (three groups with a total of 123 students including 67 females and 56 males) or the student-centered CAI effect (three groups with a total of 121 students including 65 females and 56 males).  The same teacher taught both groups.  A number of variables (such as student profile, instructional content and duration) were held constant between the two groups - as far as was possible.  Not only was the learning content covered by the two treatments deemed to be equivalent (relative to the posttest), but also the overall learning time of the two groups was the same.  The major independent variable was the format of instruction and the dependent variables were measures of student science achievement.  A pretest/posttest comparison-group experimental design (Campbell and Stanley, 1966)  was adopted.  The participants in both groups were tested immediately before and after the one-week intervention.
4.
What instruments were used to collect data and what metric(s) were used to report results?  

The Earth Science Achievement Test (ESAT), a 30-item multiple-choice test, was developed by the classroom teacher and the researcher.  A panel of experts, including high school teachers and college professors ascertained the content validity of the test based on the multimedia CAI content.  The estimated reliability coefficient (Kuder-Richardson Formula 20) was determined for this study to be 0.83.

The individual items in the instrument were also grouped into three levels of the cognitive domain (knowledge, comprehension and application) based on Bloom’s (1956) taxonomy.  The KR-2 reliability coefficients for the individual sections were estimated at 0.72, 0.80 and 0.70, respectively.
5.
Briefly describe and summarize the results of the study. 

Analysis of pretest and posttest data indicated no significant difference in achievement test scores between the experimental and comparison groups (p>0.05).    The TMCAI (experimental group) scored significantly higher than the SMCAI (comparison group) on the posttest F(1,241)=4.41,p=0.037.  The effect size index was calculated from eta square as f=0.13, which according to Cohen(1988, p. 287) is a small size effect.  Students in the TMCAI groups also demonstrated statistically significant greater gains than did the comparison groups at the knowledge [(F=1,241)=7.27, p=0.008, f=0.17, small size effect] and application levels [F(1,241)=9.49, p=0.002, f=0.20, medium size effect] of the cognitive domain.  However, on the comprehension level there was no significant difference between the two groups.
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.

The same teacher taught both groups for one week, so it seems likely that the implementation was according to the planned intervention.
7.
Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

Students in the experimental group (teacher-centered approach) scored significantly higher than those in the comparison group (student-centered approach) on the  academic achievement posttest (0.05 level of significance).  They also scored significantly higher on the knowledge and application subtests.
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.

Summary
This study examined the comparative effect of a teacher-centered and a student-centered approach to teaching about earth science concepts using computer assisted instruction.  The participants were tenth-grade earth science students in Taiwan.   After a one-week study of earth science topics related to typhoons, students in the experimental teacher-centered approach groups scored significantly higher on an academic achievement test than the student-centered comparison groups.  The experimental groups also scored significantly higher on the  knowledge and application subtests than the comparison groups.  The strength of this study is the help it gives teachers in designing instructional strategies for computer-assisted instruction considering the amount of teacher guidance needed.  The weakness of the study is in the short time frame of the intervention and the fact that the instructional material and the test were developed by the researcher and the teacher.
Ratings (scale: 1–5)

Overall Rating:  3
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