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ABSTRACT

"Fraction Substraction Diagnostic Test (FSDT)" was designed to develop cognitively diagnos-
tic model which could effectively analyze item responses. It was further used to compare the item
responses from the hearing-impaired (HI) students with those from the non-handicapped (NH)
students. Total of 1327 subjects, 581 HI students and 746 NH students, were included in this
study. The data was analyzed to estimate item parameters, the elementary components parame-
ters, ability value, infit avlue and outfit value by using the Rasch model (RM) and linear logistic
model (LLTM). The cognitive states were then diagnosed with the cluster analysis.

The major findings of the study were as follows:

1. The "Attribute Pattern Model" was found to be more effective than "Ability and Fit Value
Model" to diagnose the cognitive states of fraction substraction in both groups.

2. The task analysis and LLTM could sucessfully decompose the elementary components of
fraction substraction and explain the relationships between the components. The elementary com-
ponent model IV with higher correlations between item difficultes by using RM and LLTM could
better explain the variation of item difficulty in two groups.

3. The values of elementary component parameters reflected differencees between both
groups. Those in HI group is higher than NH group.
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THE EFFECTS OF MATHEMATICS VERBAL
PROBLEM SOLVING INSTRUCTION ON
HEARING-IMPAIRED STUDENTS
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ABSTRACT

The purpose of this study was to explore the effects of the programmed mathematics verbal
problem solving instruction on problem solving ability and mathematices attitudes of hearing-
impaired students.

A reversal design of single-subject experimental research methods was used. Five students of
an elementary school were selected as subjects by attending a twelve-week teaching. Data were
analyzed by using percentage and visual analysis method and error patterns analysis as well. The
results indicated that through experimentation:

1. The percentage of students, correct responses was increased rapidly.

2. The ratio of students, scores was increased.

3. Students had better positive attitudes towards mathematics than before.

4. Students, their parents, and their home-room teachers all agreed the mathematics experi-
mentation indeed enhanced the students’ attitudes towards mathematics vergal problem solving
skill.

5. The main error patterns were: (1)computational error; (2) conceptual mixture error; (3)
semantics understanding error; (4) unit mixture error; and (5) motivation deficits.

According to the results and research limitations, some suggestions for mathematics instruc-
tion and future studies were made.
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