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Abstract - Aboriginal students in Taiwan generally have lower reading comprehension than Han students. Among them, the 

textbooks of popular science texts are the most difficult to understand. This study combines electronic audiobooks and ethnic 

language teaching to design CPS curriculum teaching models, including electronic audiobook texts and pre-test and post-test. 

Among them, electronic audiobook texts use science knowledge as content. In this study, the aboriginal elementary school 

and the middle- and high-grade students of the Hanelementary school were studied, and the textbook "Uninvited Guest in the 

Tribe" was published. In this way, the differences between the students and the electronic audiobooks in the science texts 

have been examined. The results of the study indicate that after the reading of electronic audio books by Aboriginal students, 

the improvement in reading comprehension has reached significant differences. However, the increase in aboriginal male 

students was significantly higher than that of female students. In addition, the results of the Han students show that after 

reading "Uninvited Guest in the Tribe," the progress in reading comprehension has also reached significant differences. 

 

Keywords - Collaborative Problem Solving, Ethno-Electronic Audiobook, Aboriginal Culture, Popular Science Reading, 
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I. INTRODUCTION 

 

Courses and textbooks are the first mediums that 

students are exposed to in the process of learning 

knowledge. However, the current curriculum and 

textbook content show the life experience, thinking 

mode, social culture and focus of people living in the 

flat and metropolitan areas, which is far from the life 

experience of the aboriginal students. Such a situation 

does not enable students to link learning and life 

experiences, making it difficult for Aboriginal 

children to understand the content of the course, and 

it is even more difficult to arouse their willingness to 

learn (Fu Liyu, 2004). Moreover, when Aboriginal 

students encounter obstacles in the process of reading 

comprehension, the students' handling attitude is 

rather negative (Wang Shaoshan, 2013). In the long 

run, Taiwan’s aboriginal education lacks the policy 

thinking of the aboriginal people as the mainstay. 

Coupled with the complex political, economic, 

cultural, school, and other factors, the national self-

confidence, life adaptation and educational 

achievements of Aboriginal students are far behind 

non-Aboriginal students (Zhao Suzhen, 2010). 

Studies by Kong Shuzhen, Hong Yuyu, and Wu 

Zhaorong (2011) have also found that Aboriginal 

students' performance in reading comprehension, 

auditory comprehension, and literacy are significantly 

lower than those of Han students. Moreover, Huang 

Sihua and Liu Yuanzhen (2015) also pointed out that 

Aboriginal students need more motivation and 

teaching strategies to achieve better reading 

comprehension. 

From the cultural differences, the differences in 

cognitive styles, aboriginal students like a free, 

unfettered learning atmosphere, they prefer groups, 

interactive learning methods (Delipit, 1992). Their 

learning style is visual rather than verbal (Li Wei, 

1998). The learning characteristics exhibited by the 

aborigines are very different from those of traditional 

schools that emphasize language, sequel, and 

regularity. These differences often make it easier for 

Aboriginal students to make mistakes in school and 

become factors that are not conducive to learning. It 

can also be inferred from relevant research that the 

design of the aboriginal curriculum is best presented 

in a multi-sensory manner. Moreover, the integration 

of computer multimedia and new technologies will 

enhance the interest of Aboriginal students (Huang & 

Liu, 2017). For Aboriginal education, consideration 

should be given to matching their cognitive styles to 

design appropriate teaching strategies (Li Wei, 1998; 

LeMoine, 2001). 

The foundation of learning in all fields depends on 

reading ability. As long as students master the 

reading skills and learn to read, they naturally master 

the self-study method. Therefore, reading is 

considered one of the important basic skills in life 

(Castles & Colttheart, 2004). However, data from 

recent national education assessment reports indicate 

that only 36% of eighth-grade students in the United 

States are classified as proficient readers. However, 

22% of students are classified as unreadable or unable 

to understand the text, and even basic texts cannot be 

read and understood (Denton, Wolters, York, 

Swanson, Kulesz, & Francis, 2015). These ubiquitous 

reading comprehension problems limit students' 

learning in science, society, or other fields. Even the 

students have a major impact on college or career 

preparation. In order to meet the actual needs of the 

society, the reading content is no longer limited to 

general language reading, but also needs to cover the 
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content-area reading ability, such as math reading, 

technology reading, etc. (Qiu Shangzhen, Qin Lihua, 

2004). Among them, the ability to read mathematics 

has received increasing attention. Moreover, it is 

emphasized to focus on life and to use the situation 

that students will encounter in life to lead students to 

learn, in order to effectively abstract the abstract 

concept. The study of subject reading has received 

considerable attention (Qin Lihua, Qiu Shangzhen, 

2005), and the reading of mathematical texts is 

closely related to the improvement of mathematics 

learning and mathematical literacy (Ke Huayu, 2005; 

Zhou Xiuyu, 2006; Kilpatrick, 2001). Effective 

mathematics reading can lead students to learn 

interest in mathematics, improve students' 

mathematics reading ability, and enrich students' 

mathematical literacy and thinking (Guo Yongfa, 

2009). At present, some types of mathematics are 

presented in the form of reading comprehension 

questions. However, many students generally find it 

difficult to solve problems in mathematics reading 

comprehension questions. The main reason for this 

situation is that students have the poor reading ability 

and are less aware of the meaning of the questions, 

which leads to the poor performance of students' 

problem solving, which in turn reduces students' 

interest in mathematics (Yang Meiyu, 2005). 

With the development of technology, the way of 

reading has also changed. Sutherland (2004) pointed 

out that the interactive function of e-books can 

encourage teachers and students to jointly study and 

discuss topics, on the other hand, it can cultivate 

students' habit of actively participating in the 

classroom, thereby forming a “collaborative 

community of inquiry,” which leads students to think 

actively. Korat & Shamir (2012) has shown that the 

combination of e-books and interactive multimedia 

functions can effectively improve students' reading 

comprehension and results. 

 

The read-aloud instruction is very common in the 

national and middle schools because the read-aloud 

instruction provided by the teacher involves students' 

ability to understand the text and silent reading (Reed, 

Swanson, Petscher, & Vaughn, 2014). According to 

the survey, 72% of teachers in the United States use 

the read-aloud instruction in the classroom (Ariail & 

Albright, 2006). Reed et al. (2013) also pointed out in 

the study that read aloud instruction can enhance 

students' understanding and motivation to complete 

tasks. When teachers spend time reading aloud 

science or related social books, students will be more 

actively involved and more aware of new vocabulary. 

"Problem-solving" is a series of psychological 

processes that solvers move from the starting state to 

the target state. It is also the process by which 

individuals use the knowledge and skills they have 

learned to meet the needs of the new situation and 

then achieve the solution (Chen Fanxing, 2004). 

Collaborative Problem Solving (CPS) is a pedagogy 

that applies the principle of cooperation to the class 

group. This method has been applied to a variety of 

subjects and fields and has been recognized by many 

experts and scholars (Zhao Yiyi, 2013). This study 

will build on the fourteen multimedia design 

principles proposed by Mayer (2009) in "Multimedia 

Learning," and use this design principle to develop 

science texts (mathematical texts, scientific texts) that 

integrate Aboriginal culture. Furthermore, 

Collaborative Problem Solving (CPS) is used to 

explore the influence of Aboriginal students on 

reading comprehension after reading and teaching 

through e-books. 

 

II. DETAILS EXPERIMENTAL  

 

2.1. Procedures and Participants 

The reading comprehension course conducted in this 

study was conducted in two sessions for a total of 80 

minutes. Before the course is conducted, the students 

will be taught the operation of the tablet and the 

electronic audio book to read and understand the pre-

test. Then, students began to read the Atayal Science 

Popular Audio Book through the mobile vehicle. By 

using the CPS teaching strategy, teachers are asked 

questions, and students are taught in a way that 

discusses each other's responses.  

 

After the completion of the reading course, the post-

test is carried out to analyze the differences between 

the students after reading and understanding after 

reading the electronic audiobook. The source of the 

sample of the aborigines was 47 students in the 

middle and high grades of the elementary school; the 

sample of the Han peoplewas studied by 31 senior 

students of the elementary school. 

 

2.2. Tools 

2.2.1 Mobile Learning Electronic Audio Book 

The text of the Mobile Learning Electronic 

Audiobook (Aboriginal, Han people) is presented in 

narrative and incorporates the Atayal culture. The 

content of the story refers to the current popular 

science picture book, and its difficulty is suitable for 

middle and high-grade students in elementary school. 

The inner page is illustrated by the auxiliary image 

text, as shown in Figure 1 and Figure 2. 

 

2.2.2Reading Comprehension Achievement Test 

This test is designed with the content of the text as 

the post-test topic. Each e-book 5-7 questions are all 

multiple-choice questions. The propositions and 

scores were scored by two Aboriginal countries and 

one Han language specialist, with a score of 100. 

After the test is completed, it will be evaluated by 

five experts, including two professors(Two of them 

are key aboriginal elementary school language 

specialists) of language teaching expertise and three 

national language specialty teachers, to establish 

expert content validity. 
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Fig.1. Cover of Uninvited Guest in the Tribe 

 

 
Fig.2. Test of popular science reading  

 

III. RESULTS AND DISCUSSION 

 

3.1. Aboriginal students' reading comprehension 

differences 

From the analysis results, it can be inferred that after 

reading the audio book "Uninvited Guest in the 

Tribe," the average score of reading comprehension 

performance increased from 60.31 points to 79.63 

points and the average score increased by 19.32 

points. Among them, after the male students read the 

electronic audio book, the average score of reading 

comprehension performance increased from 54.13 

points to 79.38 points, and the average score 

increased by 25.25 points.  

 

After using the electronic audio book "Uninvited 

Guest in the Tribe," the average score of reading 

comprehension performance increased from 65.53 

points to 79.84 points, and the average score 

increased by 14.31 points. The improvement in 

reading comprehension in "Uninvited Guest in the 

Tribe" was significantly different; the increase in 

aboriginal male students was higher than that of 

female students and reached significant differences. 

 

3.2. Differences in reading comprehension 

between Han students 

After the Han students read the electronic audio book 

"Uninvited Guest in the Tribe," the average score of 

reading comprehension performance increased from 

53.31 points to 83.97 points, and the average score 

increased by 30.66 points. After reading the 

electronic audio book "Uninvited Guest in the Tribe," 

the average score of reading comprehension 

performance increased from 52.12 points to 85.41 

points, and the average score increased by 33.29 

points.  

 

After reading the electronic audio book "Uninvited 

Guest in the Tribe," the average score of reading 

comprehension performance increased from 54.67 

points to 82.33 points, and the average score 

increased by 27.66 points. The conclusion is that no 

matter whether it is a Han student or a gender 

difference, the reading comprehension results are 

significantly different after reading the electronic 

audiobook. 

 

IV. CONCLUSIONS 

 

The ethno-electronic audiobook can effectively 

improve the learner's reading comprehension. After 

analyzing the pre-test and post-test of reading 

comprehension, it can be found that in the case of 

Aboriginal students, after reading the electronic 

audiobook, the improvement of reading 

comprehension has reached significant differences. 

However, the increase in aboriginal male students is 

significantly higher than that of female students.  

 

For Han students, there is a significant difference in 

all. This result shows that the original Hanstudents 

can use the vehicle to carry out the teaching and use 

of the ethnic electronic audio book, which can 

effectively improve the reading comprehension of 

students. Based on the current student's learning 

situation, Aboriginal students are more difficult to 

read about the ethnic language and lack the traditional 

reading class. Therefore, this study suggests that the 

CPS teaching strategy should be revised in the future. 

The way forward should lead students to discuss the 

concept of science in the text and discuss the case in 

life, learn the concepts of mathematics and science 

from the context of Atayal culture, and encourage 

students to discuss and talk in the language.  

 

In this way, the interaction between teachers, students, 

and students is enhanced, and it is expected to help 

students learn about listening, speaking, and reading 

of the language. 
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Table 1 Paired sample statistics for reading comprehension 

 

 
Table 2 Paired Sample Test for reading comprehension 
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