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Abstract

Based on our observations, we have identified two types of students with learning disabilities 
who struggle with mathematics. The first group consists of students who have difficulties with math 
concepts, while the second group includes students with reading disabilities that affect their ability to 
comprehend math word problems and texts. To better understand the impact of mathematical 
vocabularies on students' reading abilities and mathematical learning, we conducted an analysis of 
the occurrence of mathematical vocabulary in elementary school math textbooks. We use a word 
parsing tool, “CKIP Neural Chinese Word Segmentation”, and “Microsoft Excel” to obtain word 
frequencies in mathematic textbooks. Then, we compare the parsing and data collection results to the 
frequencies of words used in general daily reading materials. Results of this research can be 
summarized as follow: (1) across all textbook versions, a total of 707,563 mathematical monosyllabic 
vocabularies are identified, with 2,801 of them being commonly used. The top 74 (2.64%) of these 
monosyllabic vocabularies account for half of all the mathematical vocabularies in the textbooks. 
After machine segmentation and statistical analysis, a total of 220,555 mathematical polysyllabic 
vocabularies are identified, with 19,969 of them being commonly used. The top 246 (1.23%) of these 
polysyllabic vocabularies account for over half of all the mathematical vocabularies in the textbooks. 
(2) The distribution of mathematical monosyllabic and polysyllabic vocabularies follows a power law 
distribution, indicating that most of the monosyllabic and polysyllabic vocabularies are concentrated 
in a small number of categories. (3) we find that the proportion of non-high-frequency vocabularies 
among high-frequency mathematical ones is approximately 50-56%, and there is only a low positive 
correlation (.31- .36) with the word-frequency sequence of the Institute of Linguistics, Academia 
Sinica. These findings suggest that mathematical polysyllabic vocabularies are more likely to be 
overlooked in Chinese language instruction than monosyllabic ones. As a result, researchers put 
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relevant suggestion as follow: teachers and textbook authors should focus on the mathematics 
learning difficulties of students with reading disabilities. Then, they can make appropriate 
adjustments to their teaching and curriculum.

Key words: elementary mathematic textbooks, mathematical high-frequency vocabularies, 
word frequency, content analysis.
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Abstract

How to promote Pedagogical Knowledge of pre-service teachers through innovative teaching 
methods and train teachers to meet the needs of future practice sites is the primary goal of teacher 
education. The teaching and learning activities of teacher training courses should be closely linked 
with the practical environment to ensure the effectiveness of pre-service teacher learning. This 
research focuses on the special needs courses of special education students-independent study as the 
category. Through collaborative teaching and cognitive apprenticeship for teaching practice, it is 
expected to reverse the teaching method of courses taught by university teachers' professional 
knowledge and combine the teaching of expert teachers' collaborative lesson preparation and 
guidance. "Experimental Experts - From Research to Publication"(Hou, Y. -L., 2022) edited through 
the syllabus as a common teaching material to help pre-service teachers understand the Content 
Knowledge (CK) and Pedagogical Content Knowledge (PCK) of independent study. Furthermore, it 
is also considered that future teachers should have technological knowledge, and the Technological 
Pedagogical Content Knowledge (TPACK) of pre-service teachers is also included in the curriculum 
as the teaching goal, hoping that pre-service teachers can have the ability of digital teaching. This 
course takes the university classroom as the main field, and gifted classes in four elementary schools 
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in Kaohsiung City as the subsidiary field. 17 pre-service teachers from the Department of Special 
Education are the subjects, and implement a semester of course practice. The Discord online software 
is used as a platform for university teachers, expert teachers, and pre-service teachers to learn and 
communicate. Feedback and reflection in the classroom are responded to through the Padlet online 
software. Using the feedback from students taking courses and the evaluation of learning outcomes, 
the study has the following six specific conclusions: 1. University teachers and expert teachers can 
carry out independent study teacher training courses through collaborative teaching.2. Through 
cognitive apprenticeship can effectively assist pre-service teachers to construct personal Pedagogical 
Knowledge.3. Systematic teaching materials can help pre-service teachers acquire the ability of 
instructional design for independent study from practice.4. Expert teacher assistance can provide pre-
service teachers with practical instructional design knowledge.5. Pre-service teachers acquire TPACK 
to equipped with digital teaching ability. 6. It is helpful for teachers to grow professionally through 
online teaching demonstration and lesson discussion.

Keywords: collaborative teaching, TPACK, teacher education, cognitive apprenticeship,
digital teaching, independent study course
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Applying Problem-Based Learning Model to Elementary School Gifted Students 

to Participate in Local Activities A Case of Heroes’ Banquet Menu Design for 

the National Middle School Athletic Games in Pingtung
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Abstract
This instrumental case study used interdisciplinary and integrated approaches on special-needs 

areas to design an eight-week, two-session per week creativity course to teach third-grade elementary 
school gifted students to better understand the local humanities industry. Taking the National Middle 
School Athletic Games as the scenario, the teacher assigned tasks to students through Problem-Based 
Learning (PBL), enabling them to explore local characteristics by theory-practice combination, and 
to experience another learning style through the participation in local culture and industry. This study 
employed the continuous comparison method to analyze records of teaching observation, co-teacher 
interviews, student interviews, worksheets, and student works. Results are as follows: (a) Students 
can develop an attitude of active exploration through PBL to start independent learning. Although 
they are only in third grade, they can follow the guidance of weakly-structured questions and 
gradually use the "ask, think, and experience" strategy to complete ”the athlete's menu design” task. 
(b) The PBL theme-based course allow gifted students 
with different characteristics to learn to communicate with one another and share labor based on their 
superior abilities, making the menu-design task full of diversity and creativity in the application of 
tropical ingredients. (c) In the process of PBL task completion, students' subject abilities can be 
integrated across domains and linked to the goals of special needs areas, making learning more 
diverse and enriching. Finally, this study provides relevant suggestions for practice.

Keywords: gifted students, local activities, Problem-Based Learning (PBL)
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