




 

 

800. The mean posttest score was 494. The standard deviation� 

for the posttest mean score was 127. The average increase in� 

four weeks of working with Personal Trainer SAT was 104: with� 

a standard deviation of 45. Mr. Robertson was very pleased� 

and exclaimed, "This is amazing."� 

Generally speaking, students who received high or low� 

scores on the pretest received low achievement scores on the� 

posttest (Figure 10) . For example, Pat was the only one in� 

9"* grade with pretest score 260 and posttest score 310. Mr.� 

Rpbertson said this is reasonable because he had hot got� 

enough math knowledge for SAT. This happened to Tina, too.� 

Tina was in ll"* grade and her pretest score was 710 and her� 

posttest score was 750. Compared to the average achievement� 

in the group, hers was only 40. It seemed that the Personal� 

Trainer SAT worked better for the students performing at� 

average levels. However, it helped all the students in the� 

Figure 10 - Conqmrlson of the TwoTests� 
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class improve their problem-solving skills because not one
 

of 	the participants dropped his or her score.
 

4) Summary of Other Findings
 

Based on the data and the responses to the
 

questionnaire as well as my observation, the advantages of
 

working with instructional software packages are summarized
 

as the following:
 

•	 Confidentiality. Scores are kept confidentially, so
 

students do not feel pressured. One student mentioned
 

to me that it was easier for her to accept help from
 

the computer than from the instructor since it was much
 

less embarrassing.
 

•	 Efficiency. Forty percent of the students stated that
 

the computer gave quick score once they finished the
 

test or a problem. It is very convenient and practical.
 

Also, first hand feedback strategies are available when
 

students were stuck.
 

•	 Creates efficient thinking skill in problem solving.
 

•	 More descriptive on abstract concepts, so students feel
 

they could have a better understanding of knowledge.
 

•	 Plenty of practical problems of different levels for
 

students to work with.
 

•	 Comprehensive coverage of knowledge.
 

•	 Increase students' knowledge of computer literacy.
 

•	 Animation design such as timing available on solving
 

each problem helps in time control.
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•	 Fun. It motivates students and releases them from
 

boring feelings of solving math problems.
 

During my project, some of the disadvantages exist in
 

working with instructional software packages were noted:
 

•	 Insufficient explanation. Further explanation is needed
 

to enable students to trace back to the basic knowledge
 

instead of going to teacher or getting lost.
 

•	 Lack of diversified difficulty levels. More difficult
 

levels of instructions and problems should be available
 

for students with different skills and ability.
 

•	 Require more variety in both explanations and problems.
 

•	 Need more comprehensive questions so as to link each
 

identical knowledge together, so as to increase
 

student's extensive problem-solving skills.
 

Project Constraints
 

The constraints of this project is summarized as the
 

following:
 

•	 Limitation on Project Conduction:
 

In this project, there was no comparison group. This is
 

due to the fact that the purpose of the project is solely to
 

identify the positive effects of proper computer-assisted
 

learning and teaching environment on high school students'
 

math problem-solving skills and their classroom behavior. At
 

this point, the scores have been obtained on the students'
 

pretests and posttests. By comparing these scores, the
 

effects on students' math problem-solving skills would be
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fairly reflected. Also, close classroorti observation and
 

frequent questionnaires were performed, which could
 

reasonably mirror the chance on students' classroom behavior
 

and^ learning attitudes. Other cbmparisonssudh as the
 

comparison between students who worked in pairs and those
 

works alone were not performed due to restrains on timing
 

and scope of this project.
 

• Limitation on Project Scope
 

There are many ways to realize a computer-assisted
 

teaching and learning environment. However, this project
 

only focused on the how the instructional software packages
 

improved students' math probiem-so1ving skills, and as well
 

as how it changed students learning attitude and classroom
 

behavior. Moreover, due to the time constraints, only one
 

such software package was tested.
 

The project was conducted only in one high school, and
 

the tested group was limited to 15 students. However, the
 

carefully selection of school site, tested software package
 

and test student group (as described in previous parts in
 

this chapter) would somewhat effectively compensate for
 

these constraints.
 

• Limitation on Project Time Scale
 

The project lasted five months from the preparation
 

phase. Yet only four weeks were spent on on-site project
 

conduction (due to the tested school's requirement). The
 

time limitation reduced many of the chances for further
 

■ ■ 72 ^
 



investigation and analysis. It is expected that these
 

further studies would be carried over on a continuous basis,
 

which would provide more promising findings.
 

Conclusion
 

Certain computer-assisted teaching and learning
 

environments may offer unique opportunities for the
 

enhancement of high school students' math problem-solving
 

skills as well as their creativity (Clements, 1991). It is
 

recommended that high schools should integrate certain
 

methods of computer-assisted teaching and learning
 

environment into their traditional teaching methodology.
 

Students in this study demonstrated an autonomous and
 

active role in the computer tutor classrooms than they had
 

previously. The computer-assisted teaching changed the kind
 

of help students received from the teacher and the context
 

in which this help was received. Specifically, it changed
 

the students' control over whether or not they received help
 

from the teacher and whether the help was received in a
 

potentially embarrassing way. In general, these changes
 

seemed to promote student motivation and learning.
 

Students may have also been motivated to work harder
 

when using' the computer tutor simply because they enjoyed
 

their experiences. The large majority of students indicated
 

in interviews that using the software was more fun than
 

learning without them.
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In conclusion, the impact of technological innovations
 

on the educational process will go beyond a narrow focus on
 

the intended subject matter to a broader examination of how
 

utilizing the software changed the content, process, and the
 

context of student learning.
 

It should also be pointed out that different kinds of
 

computer applications may have quite different effects
 

depending on differences in the applications themselves or
 

the social context of their use. However, most notably the
 

students' increased enthusiasm for and interest in their
 

work, appear very similar to changes reported in the review
 

of the literature on the impact of more traditional
 

computer-assisted education on students' attitudes. What is
 

needed is theoretical work delineating how subject-matter
 

learning and classroom social processes are likely to be
 

influenced by specific features of the software itself and
 

of the social context of technology use. Until we gain a
 

better understanding of these issues, computer technology
 

may be inhibited from achieving its full potential for a
 

positive impact on our learning process. In the future, it
 

is important for teachers of mathematics to work
 

cooperatively with instructional technologists to enhance
 

computer-assisted environment in the mathematical learning
 

process.
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APPENDIX A
 

Data Overview of the Questionnaire
 

The data collected from the students' responses to the
 

questions are as follows.
 

1. Gender: 9/15 Female 6/15 Male
 

Grade level: 1/15 9'" 2/15 lO"* 11/15 ll'" 1/15 12'"
 

2. The average Pretest score is 390. The average Posttest
 

score is 494 (Figure 10 on page 70)
 

3. How much do you think that the Personal Trainer SAT has
 

improve your problem-solving skills?
 

13/15 A lot 2/15 Not much 0/15 Not at all
 

4. How do you get help from the software when you encounter
 

difficulties in solving a problem?
 

12/15 (Click Stratecrv icon);
 

3/15 (Ask the Trainer for help).
 

5. How do you get help from the teacher?
 

Answer varies. Mostly answered: when I didn't understand
 

the computer.
 

6. Do you prefer teacher's help or Personal Trainer SAT's
 

help? Why? Please explain.
 

12/15 answered both and the explanation is the teacher
 

can explain thoroughly and vou need a teacher to explain
 

the computer.
 

3/15 answered teachers' help because thev explain it in
 

the simplest way and more explanatory.
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7. 	Would you advise a friend who has a choice to enroll in
 

a class using the computer software Personal Trainer SAT
 

or in a class taught by the same teacher without the
 

Personal Trainer SAT software? Please check:
 

13/15 Using the computer software Personal Trainer SAT
 

2/15 Without any computer software (these two got the
 

highest scores).
 

8. 	Do you like working with computer software Personal
 

Trainer SAT? 13/15 answered Yes of Sure. 2/15 answered it
 

■ ■ ' is OK. 

9. How did using the computer change the Way you behave in
 

class? ■ . 

Answer varies. 8/15: more concentrated on task; 3/15: I
 

am 	more careful, it keeps me calm and relaxed during
 

class; 3/15; no change or in no wav.
 

10. The Personal Trainer SAT had a number of windows
 

designed to help you on solving problems. How often do
 

you use trainer and help available on the system? Please
 

check:
 

0/15 Never 0/15 Seldom 2/15 Sometimes 1/15 Often
 

12/15 Freauentlv (Figure 9 on page 66).
 

Why? Because: for practice, save time, no stress, helps
 

to understand the problems, good for practice, and so on.
 

11. What do you think are the major advantage(s) of using a
 

computer to help you prepare for SAT?
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Always there when vou need help, it is confidential, it
 

has a lot of tips, make vou have partial skills to
 

operate computer, quick score, and so on.
 

12. In what aspect(s) do you think we should improve the
 

design of Personal Trainer SAT?
 

Needs more comprehensive practices and more questions,
 

some strategies need to be further explained, needs
 

several different questions, more different sample tests,
 

none, I like it already and this is mv first time on the
 

system, and so on.
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APPENDIX B
 

SAT Class Arrangement
 

This is a tentative schedule for computer-assisted
 

learning environment. The software to be used is Personal
 

Trainer SAT (Davidson, 1993). The class will be from 3:00pm­

4:30pm on Tuesdays and Wednesdays and lasting for four
 

weeks. Students will work on math problems with computers
 

based on their own needs.
 

Week 1
 

Day 1--introduction to computer, math pre-test
 

Day 2--math pra.ctice and self-decision-making
 

Week 2
 

Day l--math practice
 

Day 2--math practice
 

Week 3
 

Day l--math practice
 

Day 2--math practice
 

Week 4
 

Day l--math practice
 

Day 2--complete SAT post-test
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APPENDIX C
 

Student Questionnaire
 

Your Responses Are Important.
 

Please respond to the following questions. Your responses
 

are completely anonymous.
 

1. Gender: Female Male
 

Grade level: 9'V- 10'" H'" 12'"
 

2. My Pretest scores are: Math: Verbal:
 

My Posttest scores are: Math: Verbal:
 

3. How much do you think that the Personal Trainer SAT has
 

improved your problem-solving skills?
 

A lot Not much Not at all
 

4. How do you get help from the software when you encounter
 

difficulties in solving a problem?
 

5. How do you get help from the teacher?
 

6. Do you prefer teacher's help or Personal Trainer SAT's
 

help? Why? Please explain.
 

7. Would you adyise a friend who has a choice to enroll in a
 

class using the computer software Personal Trainer SAT or
 

in a class taught by the same teacher without the
 

Personal Trainer SAT software? Please check:
 

. Using the computer software Personal Trainer SAT
 

Without any computer software
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8. Do you like working with computer software Personal
 

Trainer SAT?
 

9. 	How did using the computer change the way you behave in
 

class?
 

10. The Personal Trainer SAT had a number of windows
 

designed to help you on solving problems. How often do
 

you use trainer and help available on the system? Please
 

check:
 

Never Seldom Sometimes Often Frequently
 

Why? Because ' •
 

11. What do you think are the major advantage(s) of using a
 

computer to help you prepare for SAT?
 

12. In what aspect(s) do you think we should improve the
 

design of Personal Trainer SAT?
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APPENDIX D
 

Software Evaluation Criteria
 

The evaluation of an instructional software shall be
 

processed from both students and teachers stand of view. The
 

following aspects are important to multimedia software
 

evaluation based on the relative curriculum. 

1.Name of the product: ' ■ ; 

2.Content align with relative curriculum to what extent:
 

A little _0K Wholly
 

3.Compatible to: Macintosh PC Both
 

4.The visual attractiveness of graphical and icon design:
 

Low Medium .High
 

5.The accessible and navigable extent: Difficult Fair
 

Easy
 

6.The outcome to meet the designing goal: Unsatisfied
 

. ^Medium .Very Satisfied
 

7.The nonlinear design: Poor OK .Good Excellent
 

8.The interactive design: Poor OK y Good ^Excellent
 

9.Learner control and feedback design: Poor OK Good
 
Excellent
 

10. Distracting to learners: , Yes Not much ; ^No
 

11. Cost of the product:
 

12. Service of the product:
 

The overall rating scale based on the above criteria is
 

Poor OK Good Excellent
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