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Abstract: Taiwan began to implement a new high school syllabus nationwide, in 2019. The Ministry 

of Education has also established a high school student Academic Portfolio System (APS) to collect 

the learning process of high school students for future university admissions references. However, 

during this period, high school students and their parents had many opinions on the implementa-

tion of the new system. There were even groups of students protesting. The main purpose of this 

research is to explore the factors that affect the system usage intentions of high school students. 

Based on the theory of reasoned action (TRA) and the technology acceptance model (TAM), this 

research established a research model. The research variables include system interface design, use-

fulness, ease of use, attitude, subjective norms, and usage intentions. A total of 712 questionnaires 

were collected from high school students in northern Taiwan. Data analysis is carried out in three 

stages: descriptive analysis, measurement model verification, and structural equation modeling. 

The results of the study found that system interface design has a significant impact on the perceived 

ease of use. Factors such as ease of use, usefulness, attitude, and subjective norms also have a sig-

nificant positive impact on usage intention; ease of use and usefulness positively affect attitudes 

toward using. Finally, according to the results, some practical implications were proposed for im-

plementation references from the perspectives of education authority, high schools, teachers, and 

students. 

Keywords: education policy; Academic Portfolio System (APS); usage intention; system interface 

design; technology acceptance model (TAM); theory of reasoned action (TRA) 

 

1. Introduction 

In Taiwanese society, because of the traditional cultural motto that “everything is 

inferior, only learning is good”, education can not only be used as a tool to increase in-

come and choose better occupations, but it also has a very important social status com-

pared with occupations or income [1]. “Diplomacy” has made diplomas a goal that many 

people strive to pursue, so the “Credentialism” have been improved accordingly [2,3]. In 

this kind of educational atmosphere, many learning contents are only aimed at entering 

better schools. For students and parents in Taiwan, the level of test scores has become the 

most important thing. For a long time, the fierce competition for Taiwanese students to 

enter schools has been the most serious problem in the education industry [4,5]. 

In the past, examinations were used as the only way to enter the schools. Later, after 

the teaching reform, the multiple enrollment plans got rid of the passive selection model 

and provided students with a variety of appropriate entrance pathways. The school began 

to pay attention to the learning process of students, respecting their talents and interests, 

and encouraging their motivation to learn [6]. The Ministry of Education stipulated that 

all national high schools establish a digital platform for the learning history files of high 

school students [7]. The platform needs to collect complete records of high school 
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students’ academic performance in the Academic Portfolio System (APS) [8]. APS will 

regularly collect and record all students’ high school basic information, including class 

records, course performance, and various performances. It can be used to select and apply 

review materials for future university admission. At present, the number of senior high 

school students in Taiwan is about 216,000 in the first grade, 222,000 in the second grade, 

and about 238,000 in the third grade [9]. 

In addition to the test results, through the Academic Portfolio System (APS), the 

learning trajectory, personal characteristics, and ability development of students can be 

more realistically presented. With regular and long-term records, it is hoped that students 

will be relieved of the burden of collecting and reviewing data in the third year of high 

school [10]. In addition, university admissions can also customize the content and meth-

ods of the learning process for different admission channels [11]. Significantly increasing 

the percentage of points scored by the Academic Portfolio System (APS) is the trend of 

future university admissions [12]. Through 4R model of recording, reflection, refinement, 

and reinforcement, it is possible to generate a positive learning cycle and enhance the ef-

fect of the learning process. 

The design of Academic Portfolio System (APS) has a good intention, but there have 

been many backlashes in the past year. The National Development Commission in Taiwan 

promoted the “Public Policy Network Participation Platform” and the public proposed 

“the requiring 108 new syllabus high school curriculum to remove Academic Portfolio 

System (APS)” [13]. In less than three days, the secondings were over 5000, and there were 

8000 secondings in total. This proposal once again set off a heated discussion about the 

new university admissions and the learning history archive system. It has really attracted 

many opinions and concerns from the education sector, which affects all students and 

parents [14]. Since the implementation, students have repeatedly complained that the sys-

tem capacity was too small, the resolution was poor, and that the upload time conflicted 

with the final exam. Due to inconsistent course codes and file capacity, system operation, 

student status interface, data format, or field errors, the school also caused upload delays 

[15]. 

However, when the policy is generally promoted, there are inevitably numerous 

problems in the methods of implementation and system operations. Schools, teachers, 

parents, and academia naturally have different opinions. The Ministry of Education orga-

nized a total of 50 discussions, including the outlying islands. A total of 1164 middle-

school teachers and students, parents, and 172 professors from 21 universities were in-

vited to discuss their views on the Academic Portfolio System (APS). It is even planned to 

announce the guiding principles and to set up a communication platform and other cor-

responding measures [16]. It is sufficient for high-achieving students to prepare for the 

original entrance exam in the third year of high school. Due to the implementation of this 

system, even if students are not interested in the subject, they are required to make a learn-

ing history file of every subject. This exhausts students of good academic performance 

and creates high expectations with even greater pressure. The 108 curricula and the Aca-

demic Portfolio System (APS) has been online for more than a year, and some scholars 

have put forward some discussions on policies and systems [8,10,17]. However, there is 

still a lack of relevant empirical research on the interface and functions of the learning 

history archive system currently used by students. 

The overviews of university application documents in various countries are mainly 

personalized. Even if they are supplemented by systematic collection, they are still used 

as pieces of evidence for personal references. It is rare in the world to use the power of 

national policies to promote and build a system that collects all students’ school learning 

history archives, and even more so, a back-end university admission selection design that 

links learning history to entrance exams. The research is based on the implementation of 

the Academic Portfolio System (APS) in Taiwan in the past two years, which is, due to the 

diversified admission channels of universities, caused by the education reform. It has been 

causing a backlash from many high school students, parents, and teachers. Especially, 
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high-school administrators and teachers face many difficulties to promote this system. 

Therefore, this research conducted an investigation based on the viewpoints of high 

school students, hoping to understand the reasons that affect their intention for using the 

system. This research started from the perspective of students and explored their under-

standing of the policy content related to APS. Based on the technology acceptance model 

(TAM) and rational behavior theory (TRA), this research designed a research model to 

explore the impact of system user interface design on system ease of use perception, 

thereby verifying ease of use and ease of use attitude. In addition, this study also explored 

students’ views and feelings on the practical operation of the learning history archive file 

system. This research hopes to have a deeper understanding of the influencing factors of 

vocational high school students’ system use intentions and to provide references for sys-

tem promotion and implementation mechanisms. 

2. Literature Review and Hypothesis Development 

2.1. Education Policy 

Since the 1990s, educational policy research has been demanded by the educational 

research fields [18]. Policy research initially focused on the scientific method of policy. The 

so-called policy formulation refers to proposing the best course of action to implement a 

decision or achieve a goal [19]. Since then, education policy research has also begun to be 

multi-faceted and diversified. To date, the Education Policy Research Association elabo-

rated on the origin of the policy. In addition, empirical research is also conducted on the 

impact of policymaking. Furthermore, when discussing the implementation of the educa-

tion policy, the reactions of parents, teachers, and students to the policy may comprise 

acts of the boycott. In addition, the limitations of policymaking and the interactive process 

are also discussed [20–23]. 

2.2. Portfolio 

Portfolio is the systematic collection and presentation of learner information, which 

helps to fully understand the learning process and results, and indeed provides a review 

mechanism for reflection and growth [24,25]. If combined with an e-portfolio in the form 

of a network, it can overcome the limitations of data query, modification, storage, and 

management in the process of building paper files in the past. It can also provide further 

collective thinking to promote interactive communication between teachers and students 

[26,27]. Moreover, Palmer, Holt, Hall, and Ferguson found that making good use of APS 

to collect academic documents, to display learning results, and to write reflective feedback 

helps students store, share, and innovate knowledge [28]. Moreover, Metz and Albertnhe-

Giordan believed that reflection can stimulate learners’ innovative thinking [29]. Subse-

quently, through timely feedback from systematic digital learning files, the students’ ex-

perience and knowledge can improve their motivation for creativity, modify their applica-

bility, and derive a positive effect for learning. To sum up, the learning history file is of 

great importance for self-assessment and learning observation, and focuses on cultivating 

soft skills such as planning, creative thinking, and adaptation to changes, which cannot 

be tested through examinations. It can be used not only to show students’ hard work, 

progress, and achievement in a certain field, but also to provide students with the actual 

situation of self-reflection on changes in their cognitive processes and learning strategies. 

2.3. Academic Portfolio System (APS) in Taiwan 

The Elementary School and the Pre-school Education Department of the Ministry of 

Education in Taiwan announced the 12-year national education “appropriate talent de-

velopment” plan and the 12-year national basic education syllabus in 2014 [30]. In the 

overall syllabus, it is stipulated that high schools should complete the collection, pro-

cessing, and use of students’ academic learning records [31]. National Jinan International 

University was commissioned to establish the “National High School Student Academic 
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Portfolio Database”, and to develop the public version of the high school student aca-

demic portfolio system module. By integrating the students’ academic (such as school 

performance and course learning results) and non-academic performance (such as activi-

ties, competition results, cadre experience, and certifications or licenses) and other data 

during the school period, a complete track record of the students’ learning would provide 

colleges and universities with appropriate admission selection. It should gradually sim-

plify the student admission application process and achieve the vision of multiple admis-

sions instead of entry examination only. 

After the APS implementation, the student learning history file will be gradually sub-

mitted to the central database every semester (or every school year). Therefore, high 

school students do not need to prepare other review materials when applying to univer-

sities. According to the admission requirements of the university and departments, stu-

dents can check the items in the database and upload the material to the university [32]. 

Moreover, since the APS file format is unified, the university professor can conduct a re-

view with a clear and consistent data structure. It not only reduces the time of review but 

also optimizes the quality of the review. The purpose of the APS is to completely record 

the learning trajectory of students during high school. The information collected includes 

not only the students’ academic performance but also the non-academic achievements not 

reflected in the school exam. The collected information is divided into four major items: 

basic information, course records, course learning results, and diverse performance, as 

shown in Table 1. All high schools need to upload to the learning history file database 

within the time specified in the announcement of the National Education Department. 

The uploaded materials shall not be backtracked to ensure that the students’ learning per-

formance can be recorded instantly, accurately, and neutrally. The operation process of 

the APS is shown in Figure 1. 

Table 1. Data list of the APS database. 

Item Content Remark 

1.Basic Information Student identification The school will log in and 

check within the specified 

time of each semester. 
2.Course record 

Subjects and academic  

performance 

3.Course learning results 
Students’ practical works  

and reports in class 

Upload up to six pieces per 

semester. 

Must be certified by the 

teacher. 

4.Multiple performances 

Cadre experience, competi-

tion results, certification li-

cense, volunteer service, 

camp, workshops, personal 

creation or invention, etc. 

At most, ten items can be 

registered per academic year. 

Note: Data source from this study. 
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Figure 1. The APS operation flow chart. 

The homepage of the APS website is shown in Figure 2. Students, teachers, and ad-

ministrative staff must log in with their accounts through this platform to operate related 

functions. The user interface of the APS is mainly divided into two parts: the main homep-

age and the background homepage. The task-related functions of the APS for students are 

mainly on the background home page. Figure 3 displays the APS user interface hierarchy 

structure. 

 

Figure 2. Homepage of the Academic Portfolio System website. 
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Figure 3. The Academic Portfolio System user interface hierarchy diagram. 

2.4. User Interface Design 

User interface design (UI) is very important for the usage of a platform, since it would 

impact user experience directly, including the ease of use of a new platform [33]. User 

interface design (engineering) refers to the user interface design of computers, electrical 

appliances, machines, mobile communication devices, software or applications, and web-

sites under the guidance of user experience and interaction. The goal of user interface 

design is to make the communication between users and the designed object as simple 

and efficient as possible when completing users’ tasks. Subsequently, the user interface 

design process must find a balance between technical functions and visual elements to 

make the system functional, easy to use, and adaptive to the needs of users [34]. Cox and 

Walker believed that a good user interface should have at least the following characteris-

tics: user control, learnability, consistency, simplicity, affinity, giving feedback, providing 

appropriate language, providing user guidance (user manual), and improving user acces-

sibility [35]. Moreover, from the perspective of software design, the user interface refers 

to the design of communication symbols used by computers and people when interacting 

[36], generally also known as “Human Machine Interface”. Furthermore, according to Hil-

tunen, Laukka, and Luom, the user interface (UI) in mobile learning refers to the user 

environment including menus and various functions used to control mobile devices [37]. 

In short, the user interface in this study refers to the APS web pages, and the screens that 

students see when operating the system. We believe that the quality of the system inter-

face design will affect students’ willingness to use it. 

There are many related empirical studies on user interface design, including Zhao 

Yuling and Li Tingting’s research on the use of clinical information systems by nurses in 

the intensive care unit. Zhao Yuling and Li Tingting believed that if data processing and 

network speed can be improved, supplemented by interface design that met user needs, 

it would definitely increase personnel satisfaction with the technology [38]. In addition, 

according to Zhang Jiaci and Chen Jianxiong, the interface design of the delivery ordering 

system would indeed affect the utilization rate and satisfaction of the delivery ordering 

system of chain fast-food restaurants [39]. Furthermore, Guo Junju’s research results 

found that the expectation of utility and interactivity aspects of the reading interface de-

sign on e-magazine applications would clearly affect the users’ willingness to use [40]. Lu 

Jiazhen, Huang Guoliang, and Shen Yuzhe also specifically mentioned this point in their 
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research on the operation interface for the elderly. For a better understanding, it is very 

important to simplify the content of the interface and the detailed description of the inter-

face information [41]. In summary, interface design does affect user’s behavior when op-

erating the computer system, website, software, or mobile application. 

2.5. Technology Acceptance Model (TAM) 

Technology acceptance model (TAM) is proposed on the basis of Theory of Reason 

Action (TRA) [42]. The TAM can explore the user’s acceptance of innovative information 

technology and explain the individual’s acceptable behavior and attitude toward innova-

tive information systems [43]. The purpose is to provide a theoretical basis for finding the 

determinants of user acceptance of computers, to improve common explanations, to cross 

the boundaries of user groups, and to explain and predict user behavior [44,45]. The TAM 

is similar to the TRA; both of them believe that attitude and intention are affected by belief. 

The TAM divides belief into two variables, namely, perceived usefulness and perceived 

ease of use, both of which affect users’ attitudes, and behavioral intentions of information 

systems. Perceived ease of use refers to the degree to which potential users subjectively 

believe that learning the operation of an information system is easy. Conversely, if the 

perceived ease of use is low, it means that the user believes that using the system requires 

considerable effort. When users perceive that the system is easier to use, they will have a 

more positive attitude toward the system [44]. In this research, ease of use refers to the 

degree to which students are aware of the ease of use of the APS. When the perceived ease 

of use is high, it means that the user would have positive attitude toward the APS. 

There are many empirical studies on the relationship between the user interface and 

perceived ease of use, including the research carried out by Chen et al.  on the Coursera 

interface, which proves that the improvement of Coursera user interface design has sig-

nificantly improved the cognitive ease of use of the Coursera users [33]. Furthermore, 

studies on the acceptance of digital learning in an online environment [46], combined with 

TAM research on user interface and personal innovation  [47], all found that user inter-

face design is an important factor that affects learners’ perceived usefulness and ease of 

use. Moreover, in the investigation of factors affecting behavioral use of mobile devices, 

it is mentioned that the construction of user interface has three dimensions: design, guid-

ance, and interactivity. When the design of the user interface facilitates user guidance and 

interaction, users can easily use the system [48]. 

From the above-mentioned articles, we can conclude that the user interface design 

has an important influence on the user’s perceived ease of use. This research is aimed at 

high school and vocational high school students. This research can assume that the stu-

dents’ perception of the interface design of the APS will positively and significantly affect 

their perception of ease of use. The research hypothesis H1 is proposed as follows. 

Hypothesis 1. The students’ perception of APS interface design will positively and significantly 

affect their perception of APS’s ease of use. 

The scholars thought that the usage attitude is the user’s feelings about the use of the 

information system, which may or may not be beneficial to them. The user’s attitude to-

ward using information technology will be affected by both perceived usefulness and per-

ceived ease of use. [49]. In addition, many scholars have pointed out that perceived use-

fulness and perceived ease of use will positively affect the attitude of using technology 

products and thus affect the willingness to continue using them. The user’s perceived ease 

of use of technology products will strengthen the user’s perceived usefulness of technol-

ogy products, and both the perceived usefulness and perceived ease of use will be affected 

by external variables [50]. Cheong and Park [51] believed that if users do not need to spend 

too much time thinking about new information technology, they would feel more positive 

about this technology. Moreover, Davis and Venkatesh supported the idea that perceived 

usefulness and perceived ease of use would positively affect the attitude of using 
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technology products, subsequently affecting specific behavioral intentions [52]. Scholars 

argue that the perceived usefulness and perceived ease of use will positively affect the 

attitude of using technological products, which, in turn, will affect specific behavioral in-

tentions. In a study on sports health combined with technological acceptance models to 

explore the behavior of sports bracelets and smartphone users, it is verified that the per-

ceived usefulness and ease of use affect the usage intention, and positively and signifi-

cantly affect the user behavior [53]. In a study on tourists’ willingness to use agricultural 

specialty product marketing platforms based on the technology acceptance model, it is 

proved that both perceived ease of use and perceived usefulness positively and signifi-

cantly affect attitudes toward using [54]. 

The above articles show that the perceived usefulness and ease of use affect users’ 

attitudes and behavioral intentions toward information technology. Based on the APS sce-

nario, this study proposes the following two hypotheses: 

Hypothesis 2. The students’ perception of APS’s ease of use will positively and significantly affect 

their attitude toward using APS. 

Hypothesis 3. The students’ perception of APS’s usefulness will positively and significantly affect 

their attitude toward using APS. 

2.6. Theory of Reasoned Action, TRA 

Theory of reasoned action (TRA) is widely used in social psychology to study the 

relationship between attitude, intentions, subjective norms, and behaviors. Personal atti-

tudes and subjective norms would affect behavioral intentions, that is, actual behaviors 

would be affected by the determination of behavioral intentions [55]. Behavioral intention 

refers to the subjective intensity with which an individual would engage in certain behav-

iors. The actual behavior is often measured by behavioral intention instead. Secondly, be-

havior attitude refers to the cognitive beliefs and subjective attitudes that individuals hold 

when performing certain behaviors. Finally, subjective norms are mainly defined as the 

influence given by the social environment felt by individuals when they engage in certain 

behaviors. The main purpose of the theory of reasoned action is to understand the actual 

behavior of individuals through behavioral intentions and attitudes. Hsu and Lin used 

the theory of reasoned action as the foundation when studying the acceptance intention 

of blogs. They proved that technology acceptance and knowledge-sharing factors would 

affect the attitude of blog users. The attitude of blog users and social influencing factors 

would further affect the intention of blog users [56]. 

After many practical verifications, the theory of reasoned action has been widely 

used in predicting or explaining personal behavior research, including the research car-

ried out by Li Y.-H. et al. on the actual behavior of Instagram users based on the consumer 

value theory and theory of reasoned action. Li Y.-H. et al. found that attitudes have a 

significant positive impact on behavioral intention, and behavioral intention has a signif-

icant positive impact on actual behavior [57]. Moreover, the study by Yang W.-G. et al. on 

line graph purchase intention based on rational behavior theory proved that perceived 

value has a positive impact on attitudes. Perceived value, attitude, and subjective norms 

would positively affect purchase intention [58]. In addition, Huang P. et al. investigated 

pregnant women’s exercise behavior and the influencing factors. They verified that the 

behavioral intentions, behavioral attitudes, and subjective norms would affect actual be-

haviors [59]. Studies carried out by others, such as online knowledge payment behavior 

[60], BIM content library website knowledge-sharing behavior [61], marketing field [62], 

the use of information systems [63,64], and e-commerce transaction behavior [65,66], are 

widely applied by the theory of reasoned action. Therefore, in this research, based on the 

theory of reasoned action, the intention to use will be viewed from the perspective of mo-

tivational use attitude, and the mediating factors of subjective norms and self-worth will 
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be added to understand their influence on students’ usage intention on the learning his-

tory archive system’s website. 

Hypothesis 4. The students’ attitude toward using APS will positively and significantly affect 

their usage intention of APS. 

Hypothesis 5. The students’ subjective norms of APS will positively and significantly affect their 

usage intention of APS. 

Hypothesis 6. The students’ perception of APS’s ease of use will positively and significantly affect 

their usage intention of APS through their attitude toward using APS. 

Hypothesis 7. The students’ perception of APS’s usefulness will positively and significantly affect 

their usage intention of APS through their attitude toward using APS. 

2.7. Self-Worth 

The sense of self-worth is the individual’s perception and evaluation of the self (me) 

as an object in social life to the social subject, including groups and others. The positive 

self-emotional experience contains a variety of psychological components such as cognition, 

emotion, attitude, evaluation, and other factors. Its core is self-value judgment and experi-

ence. It has a diffuse effect on the individual’s cognition, emotion, and behavior. 

Yang Y.-H.’s research found that students’ sense of self-worth as being too high or 

too low would affect their growth. People with low self-worth could not understand and 

accept themselves, they are full of conflicts and struggles, and are prone to psychological 

problems such as anxiety. However, a high sense of self-worth is not necessarily condu-

cive to people’s healthy growth. If higher self-worth is based on unrealistic, excessively 

exaggerated, or elevated self-concepts, then the sense of self-worth will be higher. It 

would be more likely to inflate, leading to self-deception or even narcissism [67]. Youth is 

a stage where self-concepts are formed and tend to mature. Exploring the characteristics 

of young students’ sense of self-worth will help to further understand the psychological 

characteristics of young students, thereby providing a psychological basis for cultivating 

well-rounded talents. Wang H.-M. believed that the sense of self-worth of vocational high 

school students is the positive emotional experience they have produced in their cognition 

and evaluation in their study life. The level of self-worth to a large extent determines the 

success and failure of an individual, which is an important prerequisite and basis for the 

development of an individual’s personality. It also affects the individual’s physical and 

mental health. People with a high sense of self-worth will give full play to the inner po-

tential and achieve success in study, work, life, and career [68]. 

According to Coopersmith S.’s research, people with high self-worth are usually “in-

ternally controlled” people rather than “externally controlled” people [69]. Their goal ori-

entation and achievement motivation levels are both high [70,71]. In addition, Lu H.-C.’s 

research found that people with a high sense of self-worth are more likely to adopt prob-

lem-solving and help-seeking methods, rather than practicing patience, giving in to fan-

tasy, or embracing emotional coping attitudes [72]. Huang H.-C.’s research found that an 

appropriate sense of self-worth will help individuals to correctly attribute success and 

failure [73] and will also help individuals to actively socialize [74]. In addition, Wu H.-Y. 

and Zhao Y.-F.’s research also found that poor college students’ overall sense of self-worth, 

general self-worth, physical self-worth, and socially-oriented interpersonal and psycholog-

ical self-worth are lower than non-poor college students [75,76]. The research carried out by 

Kong X.-W. et al. has shown that self-worth has a mediating role in the influence of family 

and gender concepts on the positive development of female college students [77]. In short, 

this study intends to reveal if the self-worth of vocational high school students affects the 

relationship between attitude toward using and their intention of usage of APS. Hypothesis 

eight is proposed as the following statement. 
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Hypothesis 8. Self-worth has a moderating effect on the relationship between students’ attitude 

toward using and intention of usage of APS. 

The following Figure 4 is the research framework of this study, based on the technol-

ogy acceptance model and theory of reasoned action, to explore the influence of those 

factors on Taiwan high school students’ intention to use APS and the relationship between 

the factors. The perceived ease of use and attitude toward using APS are mediating varia-

bles, and sense of self-worth is a moderating variable, as shown in the figure below. 

 

Figure 4. The research model of APS’s intention of usage. 

3. Methodology 

3.1. Data Collection 

The research objects are second-year students of regular and vocational high schools 

in Taiwan, in the 2020 academic year. This study applied a convenient sampling strategy. 

The sampling scope includes two public high schools, two public comprehensive high 

schools, two public high vocational schools, two private high schools, two private com-

prehensive high schools, and two private vocational high schools: a total of twelve high 

schools. The survey was conducted from 10 November to 20 December 2020. The second-

grade students are the first users of the APS. A total of 805 questionnaires were collected. 

After deducting 93 copies of invalid questionnaires, 712 valid questionnaires were ob-

tained. 

3.2. Measurement Instrument 

This research questionnaire is divided into two parts: The first part is the items for 

research variables, including system interface design, perception of ease of use, perceived 

usefulness, attitude toward using, subjective norm, intention of usage, and sense of self-

worth. The questionnaire was designed using Likert’s seven-point scale; “1” means totally 

disagree, and “7” means totally agree. After the design of the questionnaire was com-

pleted, it was reviewed by several scholars. The second part is the students’ basic infor-

mation, including gender, subject, residence area, parent’s education level and occupa-

tion, family economic status, and tutor’s teaching subject. In this study, each latent varia-

ble is broken down into 4–9 specific observed variables. Observed variables refer to re-

lated research and are described as follows.  

3.2.1. Perceived Ease-of-Use (PEU) and Perceived Usefulness (PUS) 

According to previous studies, this study designed measurement four items for per-

ceived ease of use [33,44,46,78–80], such as whether the APS is simple and time-saving, 

whether the system user interface is friendly, and whether it requires other people’s teach-

ing to use it. Then, five items were designed for perceived usefulness construct, such as 
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whether the APS can be used to complete the learning track, improve learning results, and 

multiple performances, and whether it is easier to display learning results, by referencing 

studies from Hamidi and Chavoshi, Chou, Yun, and Hui, Davis, Chou and Luo, Liao and 

Wang [44,81–84]. 

3.2.2. System Interface Design (SID) 

Chen, Teng and Yu [33] believe that the quality of the user interface design will affect 

the user’s cognitive ease of use of the system or new technology. This research references 

studies by Liu et al., Lee et al., and Chen et al. to develop items of interface design con-

struct [33,46,78]. The five items included layout configuration, font style, page color, hu-

manized, and overall satisfaction.  

3.2.3. Attitude toward Using (ATU) 

Attitude is how a person likes and dislikes behaviors or things [85]. Usage attitude 

refers to the user’s positive or negative evaluation of user behavior. The proposed meas-

urement items are cognitive usefulness, cognitive ease of use, pleasure, and attractiveness 

[86]. Attitude toward use in this study is defined as students’ positive feelings about using 

the APS and is affected by the learner’s beliefs such as system interface design, perceived 

usefulness, and perceived ease of use. According to the previous studies by Ajzen and 

Fishbein, Chu P.-Y. et al., Fishbein and Ajzen, Guo et al., and Wu M.-Y. and Lin, four items 

are proposed for measuring attitude toward the usage of the APS, including helpfulness, 

ease of use, willingness to use, and having a delightful user experience [55,79,86–89]. 

3.2.4. Intention of Usage (IOU) 

Intention of usage refers to the intensity or frequency of a person’s willingness to 

engage in a specific behavior. It is an indicator of predictive behavior [55,88]. This study 

defines the intention of usage as the students’ subjective belief that they are willing to 

continue to use the APS in the future or further recommend it to others. According to 

Venkatesh and Davis’s study, “willing to use” and “wish to use” are the indicators for 

exploring the intention of usage [90]. In addition, referring to Lee and Ke, Tsay and Liang, 

Chang et al., and Chou and Luo’s studies, four items are proposed to measure intention 

of usage, including willingness and continuous use, overall willingness to use, and rec-

ommending others to use [83,86,91,92]. 

3.2.5. Subjective Norm (SUN) 

Subjective norms are mainly based on “normative beliefs”, which refer to certain be-

haviors that individuals adopt based on personal perceptions and the expectations or pres-

sures of reference groups such as peers, parents, teachers, and elders. The individuals are 

determined by reference groups to adopt a “motivation to comply”: the will and motivation 

for a certain behavior. When the positive subjective norm is stronger, the easier it is to induce 

the individual to have the behavioral intention to engage in the behavior. According to the 

previous studies by Hsu and Yu, Fishbein and Ajzen, Chang and Cheng, Ajzen and Driver, 

it is measured by 6 items pertaining to school, teachers of different identities, classmates, 

and parents [55,93–96]; two of which are “The school encourages me to use the Academic 

Portfolio System” and “My tutor actively encourages me to use the Academic Portfolio Sys-

tem”. 

3.2.6. Sense of Self-Worth (SSW) 

Sense of self-worth is an important aspect that has a diffuse influence on people’s 

cognition, emotions, and behaviors. It is also an important aspect that affects people’s 

mental health. Self-worth is the positive self-emotional experience of an individual in so-

cial life that recognizes and evaluates the self (me) as the object to the social subject. It 

contains a variety of psychological components such as cognition, emotion, attitude, 
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evaluation, and other factors. The core is self-value judgment and experience. The for-

mation of self-worth is closely related to the individual’s environment, and gradually 

forms one’s own self-evaluation after encountering the environment and the interaction 

between people. According to the previous studies, by Huang et al., Yang, Safa and Von 

Solms, Hsu and Chen, Zheng, five items are proposed to measure the sense of self-worth 

[67,76,97–99]; two of those are “For the current study, I feel that my strengths can be used” 

and “Regardless of success or failure, I believe in the path I choose”. 

3.3. Data Analysis 

The data analysis of this study will be carried out in three stages: descriptive analysis, 

measurement model verification, and structural equation model. The first stage, descrip-

tive analysis, includes statistical analysis of population variables, as well as calculating 

the average and standard deviation of each facet. The second stage is to test the measure-

ment model [100], which would process the reliability and validity of the item through 

confirmatory factor analysis (CFA), including composite reliability, which measures the 

degree of internal consistency of various variables, as well as convergent validity and dis-

criminant validity. The third stage is the structural equation model (SEM), which would 

test the fit of the research model and the hypotheses of the research framework, including 

model fit analysis, path analysis, and mediation effect analysis. 

4. Results 

4.1. Descriptive Statistical Analysis 

The descriptive statistical analysis of this study includes frequency distribution, item 

statistical analysis, and differentiation analysis. 

4.1.1. Frequency Distribution  

The basic information investigated by this research includes 6 items, which are gen-

der, school, high school group, psychological counselor, tutor, and course counselor, as 

shown in Table 2. In the sample of this study, the ratio of males to females is balanced, 

with males accounting for 52.11%. The school attributes are public (national and county) 

and private, accounting for 65.45% and 34.55%, respectively. The general, comprehensive, 

and technical high schools accounted for 39.04%, 9.97%, and 50.98%. Most of the respon-

sibility for promoting APS lies with high school teachers now. This study surveyed stu-

dents’ views on the promotion of different teachers, including psychological counselors, 

tutors, and course counselors. The results of the students’ perception of whether different 

teachers are helpful to the improvement of APS, the proportions of psychological counse-

lors, counselors, and course counselors who think positively help the system operation 

are 85.53%, 85.39%, and 89.47%, respectively. 
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Table 2. Frequency distribution table. 

Variable Value Label Frequency Percent Accumulated Percent 

Gender 

Male 371 52.11 52.11 

Female 341 47.89 100 

Total 712 100  

School 

Public (national and 

county) 
466 65.45 65.45 

Private 246 34.55 100 

Total 712 100  

Group 

Ordinary high school 278 39.04 39.04 

Comprehensive high 

school 
71 9.97 49.02 

Technical High School 363 50.98 100 

Total 712 100  

Psychological Counselor 

Very helpful 85 11.94 11.94 

Helpful 286 40.17 52.11 

Slightly helpful 238 33.43 85.53 

Unhelpful 103 14.47 100 

Total 712 100  

Tutor 

Very helpful 83 11.66 11.66 

Helpful 258 36.24 47.89 

Slightly helpful 267 37.5 85.39 

Unhelpful 104 14.61 100 

Total 712 100  

Course Counselor 

Very helpful 77 10.81 10.81 

Helpful 290 40.73 51.54 

Slightly helpful 270 37.92 89.47 

Unhelpful 75 10.53 100 

Total 712 100  

Note: Data source from this study. 

4.1.2. Item Statistical Analysis  

From the statistics of each question item, as shown in Table 3, the mean values are 

between 3.184 and 5.163, and the standard deviations (SD) are between 1.115 and 1.689. 

The skewness values are between −0.558 and −0.351, and the kurtosis values are between 

−0.771 and −0.413. All meet the criteria suggested by Kline [101] for judging whether var-

iable data is a normal distribution, according to which the skewness value should be less 

than 3 and kurtosis value should be less than 10. Then, the lowest average number of items 

is 3.184, which is “Using the Academic Portfolio System is an enjoyable experience” in the 

Attitude Toward Usage (ATU) aspect. The highest is “I can value myself” in the Sense of 

Self-Worth (SSW) dimension, with an average of 5.076. The one with the lowest standard 

deviation is “I am very familiar with the relevant content of the Academic Portfolio Sys-

tem” in the Perceived Ease-of-Use (PEU) dimension, with the value of 1.115. The one with 

the highest standard deviation is also a Perceived Ease-of-Use (PEU) aspect, “It does not 

take much time to learn to use the Academic Portfolio System,” with a value of 1.689. 

  



Sustainability 2021, 13, 8394 14 of 26 
 

Table 3. Mean and standard deviation of items. 

Construct Item Mean SD 1 Skewness Kurtosis 

Perceived Ease-of-

Use, 

PEU 

I am very familiar with the relevant content of the Academic 

Portfolio. 
4.562 1.115 0.351 −0.494 

Using the Academic Portfolio system is very simple. 4.170 1.415 −0.004 −0.365 

The Academic Portfolio System provides a very friendly oper-

ation interface. 
4.334 1.359 −0.146 −0.067 

It does not take much time to learn to use the Academic Port-

folio System. 
3.545 1.689 0.226 −0.771 

Even if no one taught me to use the Academic Portfolio Sys-

tem, I can still operate it. 
3.855 1.543 0.144 −0.526 

Total  4.093    

System  

Interface Design, 

SID 

The function of the Academic Portfolio System layout configu-

ration is clear. 
4.758 1.219 −0.170 −0.146 

The font style of the Academic Portfolio System is easy to 

read. 
5.020 1.201 −0.346 −0.092 

The layout color of the Academic Portfolio System is very 

comfortable. 
4.916 1.209 −0.255 −0.005 

The Upload Interface for Course Learning Outcomes is very 

easy to operate. 
4.419 1.386 −0.130 −0.267 

The Upload Interface for Multiple Performances Outcomes is 

very easy to operate. 
4.410 1.343 −0.085 −0.180 

The Check Interface for Course Learning Outcomes is very 

easy to operate. 
4.442 1.366 −0.120 −0.188 

The Check Interface for Multiple Performances Outcomes is 

very easy to operate. 
4.430 1.355 −0.091 −0.201 

The interface of the Academic Portfolio System is very user-

friendly 
4.295 1.327 −0.068 0.004 

Overall, I am very satisfied with the interface design of the Ac-

ademic Portfolio System. 
4.378 1.240 −0.009 0.355 

Total  4.563    

Perceived Useful-

ness, 

PUS 

Using the Academic Portfolio System allows me to completely 

record the learning trajectory tasks during school. 
4.199 1.415 −0.010 −0.398 

Using the Academic Portfolio System allows me to more 

quickly record the performance of my learning trajectory dur-

ing school. 

4.066 1.427 0.064 −0.399 

Using the Academic Portfolio System can increase the number 

of my [course learning results]. 
4.173 1.390 −0.173 −0.037 

Using the Academic Portfolio System can increase the number 

of my [multiple performances]. 
4.239 1.378 −0.192 0.005 

Using the Academic Portfolio System makes the presentation 

of my learning results easier to complete. 
4.037 1.459 0.024 −0.335 

On the whole, it is very useful to use the Academic Portfolio 

System to record my learning journey. 
3.923 1.490 −0.118 −0.361 

Total  4.106    

Attitude Toward  

Using, ATU 

I think the Academic Portfolio System is helpful to me. 4.118 1.434 −0.303 −0.170 

I think the Academic Portfolio System is easy to use for me. 4.065 1.407 −0.057 −0.318 

I like to use the Academic Portfolio System. 3.199 1.501 0.165 −0.495 

Using the Academic Portfolio System is an enjoyable experi-

ence. 
3.184 1.516 0.213 −0.453 

Total  3.642    

Intention  

of Usage, 

IOU 

I am willing to use the Academic Portfolio System. 3.768 1.588 −0.064 −0.581 

In the future, I hope to continue to use the Academic Portfolio 

System. 
3.371 1.587 0.117 −0.609 

Overall, my willingness to use the Academic Portfolio System 

is quite high. 
3.211 1.523 0.240 −0.444 

I would recommend the Academic Portfolio System for others 

to use. 
3.212 1.591 0.310 −0.483 

Total  3.391    

Subjective Norm, 

SUN 

The school encourages me to use the Academic Portfolio Sys-

tem. 
5.163 1.367 −0.558 −0.039 
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My tutor actively encourages me to use the Academic Portfo-

lio System. 
5.056 1.460 −0.544 −0.097 

My counselor actively encourages me to use the Academic 

Portfolio System. 
4.864 1.431 −0.458 0.063 

My course consultant actively encourages me to use the Aca-

demic Portfolio System. 
4.867 1.413 −0.437 0.062 

My other teachers also encourage me to use the Academic 

Portfolio System. 
4.882 1.379 −0.407 −0.008 

My classmates agree that I use the Academic Portfolio System. 3.588 1.535 0.026 −0.373 

My parents also agree that I use the Academic Portfolio Sys-

tem. 
3.909 1.379 −0.152 0.413 

Total  4.618    

Sense of Self-

Worth, SSW 

For the current study, I feel that my strengths can be used. 4.212 1.433 −0.244 0.064 

Regardless of success or failure, I believe in the path I choose. 5.048 1.428 −0.520 0.073 

I can value myself. 5.076 1.479 −0.492 −0.141 

I think my life is full and happy. 4.823 1.533 −0.379 −0.295 

I think I am very promising. 4.667 1.486 −0.265 −0.171 

Total  4.765    

Note: SD = Standard Deviation. 

4.1.3. Differentiation Analysis 

In the system interface design aspect, the F-test of the tutor’s assistance to the use of 

the system reached a significant level (F = 29.40, p = 0.000 < 0.05). After comparing with 

the Scheffe method, it is found that the students who find the tutor very helpful have a 

statistically significant difference in the perception of the system design interface com-

pared with other student groups. In addition, in the self-worth dimension, the F test of the 

degree of assistance of the tutor to the use of the system reached a significant level (F = 

12.04, p = 0.000 < 0.05). After comparing with the Scheffe method, it is found that the stu-

dents who find the tutor very helpful and other groups have a statistically significant dif-

ference in their sense of self-worth. The test results are listed in Table 4. 

Table 4. Analysis of variance by tutor help. 

Construct Tutor Help N Mean Std. Deviation F pSig. Scheffe 

System Interface Design, 

SID 

Very helpful 83 5.21 1.24 29.40 0.000 

1 > 2 

1 > 3 

1 > 4 

2 > 3 

2 > 4 

helpful 258 4.81 1.01  

Slightly help-

ful 
267 4.32 0.93  

Unhelpful 104 4.05 1.16  

Total 712 4.56 1.09  

Sense of Self-Worth, SSW 

Very helpful 83 5.34 1.32 12.04 0.000 

1 > 2 

1 > 3 

1 > 4 

2 > 3 

2 > 4 

helpful 258 4.91 1.10  

Slightly help-

ful 
267 4.55 1.14  

Unhelpful 104 4.50 1.46  

Total 712 4.77 1.23  

Note: N = Number; Std. = Standard; Sig. = Significant. 
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4.2. Measurement Model Verification 

The measurement model of this study will be tested for validity, which is convergent 

validity and discriminant validity. 

4.2.1. Convergent Validity 

This study used the two-step method of structural equation modeling (SEM) pro-

posed by Anderson and Gerbing to evaluate the measurement and structural models 

[100]. The first step of using confirmatory factor analysis (CFA) checks the reliability and 

validity of the constructed model. The second step tested the path effect and its im-

portance to the structural model. The measurement model was evaluated by using maxi-

mum likelihood estimation (MLE) in terms of factor loading, measurement reliability, con-

vergence validity, and discriminant validity. Table 5 summarizes the unstandardized fac-

tor loading, the standardized factor loading, the standard error, the significance test, the 

square multiple correlations, the composite reliability (CR), and the extracted average var-

iance (AVE). As Table 4 shows, all standardized factor loadings of questions are from 

0.519 to 0.937, falling into a reasonable range. This demonstrates all questions having con-

vergent validity. Then, all the composite reliabilities of the constructs ranging from 0.885 

to 0.953 exceed the 0.7 recommended by Nunnally [102]. All constructs have internal con-

sistency. Lastly, all average variance extracted (AVE) ranging from 0.604 to 0.821 exceed 

the 0.5 suggested by J. F. Hair, Anderson, Tatham, and William and Fornell and Larcker, 

showing all constructs having adequate convergent validity [100,103]. In statistics and re-

search, internal consistency is an important measure based on the correlations between 

different items on the same test. It measures whether these items that propose to measure 

the research construct produce similar scores. According to the above standards, in this 

study, the internal convergence validity of all constructs meet the standards. 

Table 5. Confirmatory factor analysis. 

Construct Item 
Significance of Estimated Parameters Item Reliability 

Construct  

Reliability 

Convergence 

Validity 

Unstd. 1 S.E. Unstd./S.E. p-Value Std. 2 SMC 3 CR 4 AVE 5 

PEU PEU1 1.000    0.696 0.484 0.885 0.609 
 PEU2 1.607 0.075 21.502 0.000 0.881 0.776   

 PEU3 1.435 0.072 20.026 0.000 0.819 0.671   

 PEU4 1.723 0.089 19.358 0.000 0.791 0.626   

 PEU5 1.390 0.079 17.500 0.000 0.699 0.489   

SID SID1 1.000    0.717 0.514 0.947 0.667 
 SID2 0.926 0.051 18.078 0.000 0.674 0.454   

 SID3 0.955 0.052 18.506 0.000 0.691 0.477   

 SID4 1.467 0.060 24.549 0.000 0.925 0.856   

 SID5 1.433 0.058 24.711 0.000 0.933 0.870   

 SID6 1.422 0.059 24.064 0.000 0.910 0.828   

 SID7 1.404 0.059 23.963 0.000 0.906 0.821   

 SID8 1.162 0.057 20.430 0.000 0.765 0.585   

 SID9 1.095 0.053 20.644 0.000 0.772 0.596   

PUS PUS1 1.000    0.850 0.722 0.953 0.771 
 PUS2 1.053 0.032 32.472 0.000 0.887 0.787   

 PUS3 1.026 0.033 31.472 0.000 0.888 0.789   

 PUS4 1.003 0.033 30.626 0.000 0.876 0.767   

 PUS5 1.082 0.034 32.115 0.000 0.892 0.796   

 PUS6 1.085 0.035 31.051 0.000 0.875 0.766   

ATU ATU1 1.000    0.778 0.605 0.912 0.724 
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 ATU2 0.962 0.043 22.164 0.000 0.763 0.582   

 ATU3 1.244 0.045 27.687 0.000 0.924 0.854   

 ATU4 1.258 0.046 27.581 0.000 0.925 0.856   

IOU IOU1 1.000    0.906 0.821 0.948 0.821 
 IOU2 1.024 0.024 41.945 0.000 0.929 0.863   

 IOU3 0.991 0.023 42.222 0.000 0.937 0.878   

 IOU4 0.938 0.028 33.007 0.000 0.849 0.721   

SUN SUN1 1.000    0.803 0.645 0.912 0.604 
 SUN2 1.103 0.043 25.731 0.000 0.829 0.687   

 SUN3 1.154 0.041 28.003 0.000 0.885 0.783   

 SUN4 1.131 0.042 27.229 0.000 0.878 0.771   

 SUN5 1.089 0.040 27.062 0.000 0.867 0.752   

 SUN6 0.726 0.051 14.146 0.000 0.519 0.269   

 SUN7 0.712 0.045 15.669 0.000 0.567 0.321   

Note: 1 Unstd. = Unstandardized factor loading, 2 Std. = Standardized factor loading, 3 SMC = Squared Multiple Correla-

tions, 4 CR = Composite reliability, 5 AVE = Average Variance Extracted. 

4.2.2. Discriminant Validity 

In order to judge the validity, the square root of the average variance extraction 

(AVE) of a given structure is compared with the correlation between that structure and 

other structures [103]. If the square root of the constructed AVE is greater than the off-

diagonal elements in the corresponding rows and columns, it indicates that the index is 

more closely related to the structure. As shown in Table 6, the bold numbers on the diag-

onal indicate the square root of AVE. The discriminative validity analysis is to verify 

whether there is a statistical difference in the correlation between two different constructs. 

The topics in different constructs should not be highly correlated. If they are highly corre-

lated, it means that these constructs are measuring the same thing. According to the above 

standards, since all the numbers on the diagonal are greater than the numbers on the di-

agonal, the validity of the discrimination seems to be acceptable for all constructions.  

Table 6. Discriminant validity for the measurement model. 

 AVE PEU SID PUS ATU IOU SUN 

PEU 1 0.609 0.78      

SID 2 0.667 0.739 0.817     

PUS 3 0.771 0.517 0.700 0.878    

ATU 4 0.724 0.571 0.599 0.702 0.851   

IOU 5 0.821 0.438 0.471 0.544 0.738 0.906  

SUN 6 0.604 0.372 0.504 0.514 0.391 0.381 0.777 

Note: 1 PEU = Perceived Ease-of-Use, 2 SID = System Interface Design, 3 PUS = Perceived Usefulness, 4 ATU = Attitude 

Toward Using, 5 IOU = Intention of Usage, 6 SUN = Subjective Norm. The items on the diagonal on bold represent 

the square roots of the AVE; off-diagonal elements are the correlation estimates. 

4.3. Structural Equation Model 

4.3.1. Structural Model Analysis 

Schumacker and Lomax [104] and Kline [101] pointed out that due to the analysis of 

a large number of samples, the p-value will be less than 0.05. The model fitting will be 

adversely affected. Therefore, quantitative research should use several different methods 

to test the fit of the model. This study implemented several general models that are appli-

cable to the verification methods proposed by Jackson et al. [105]. Divide chi-square by 

the degrees of freedom (DF), and the ideal result should be less than 3. In addition, other 

standards provide more stringent values for model fit verification, as shown in Table 7. 

For example, the RMSEA value should be less than 0.08 [106]. The CFI standard should 
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be greater than 0.9. The test results are shown below. All tested model fitting standards 

meet the recommended standards [104]. 

Table 7. Model fit verification. 

Fit Indices Criteria 
Model Fit of Research 

Model 

Pattern Fitting  

Discrimination 

Chi-square χ2 1 The smaller the better 807.331 Pass 

Degree of freedom DF 2 The larger the better 552 Pass 

Normed Chi-square χ2/df <3 1.463 Pass 

RMSEA 3 <0.08 0.026 Pass 

TLI (NNFI) 4 >0.9 0.989 Pass 

CFI 5 >0.9 0.990 Pass 

GFI 6 >0.9 0.969 Pass 

AGFI 7 >0.8 0.964 Pass 

NFI 8 >0.9 0.969 Pass 

Note: 1 χ2 = Chi-square, 2 DF = Degree of Freedom, 3 RMSEA = Root Mean Square Error of Approximation, 4 TLI (NNFI) = 

Tucker–Lewis Index (Non Normed Fit Index), 5 CFI = Comparative Fit Index, 6 GFI = Goodness of Fit Index, 7 AGFI = 

Adjusted Goodness of Fit Index, 8 NFI = Normed Fit Index. 

4.3.2. Path Analysis 

Table 8 shows the results of path coefficients. System interface design (b = 0.654, p < 

0.001) significantly impacts perceived ease of use. Perceived ease of use (b = 0.404, p < 

0.001) and perceived usefulness (b = 0.511, p < 0.001) significantly impact attitude toward 

using. Attitude toward using (b = 0.897, p < 0.001) and subjective norm (b = 0.141, p = 0.001) 

significantly impact intention of usage. The results support the research question regard-

ing the validity of the research model. The 54.6% of perceived ease of use can be explained 

by system interface design. The 55.3% of attitudes toward using can be explained by per-

ceived ease of use and perceived usefulness. The 55.5% of the intention of usage can be 

explained by attitude toward using and subjective norm. Figure 5 displays the SEM veri-

fication result. 

Table 8. Regression coefficient. 

DV 7 IV 8 Unstd. 9 S.E. 10 Unstd./S.E. p-Value Std. 11 R2 12 

PEU SID 1 0.654 0.043 15.086 0.000 0.739 0.546 

ATU PEU 2 0.404 0.059 6.911 0.000 0.284 0.553 
 PUS 3 0.511 0.040 12.697 0.000 0.556  

IOU 6 ATU 4 0.897 0.049 18.176 0.000 0.696 0.555 

 SUN 5 0.141 0.041 3.454 0.001 0.109  

Note: 1 SID = System Interface Design, 2 PEU = Perceived Ease-of-Use, 3 PUS = Perceived Usefulness, 4 ATU = Attitude 

Toward Using, 5 SUN = Subjective Norm, 6 IOU = Intention of Usage, 7 DV = Dependent Variable, 8 IV = Independent Vari-

able, 9 Unstd. = Unstandardized regression coefficients, 10 S.E. = Standard Error, 11 Std. = Standardized regression coeffi-

cients, 12 R2 = Explainable variations. 
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Figure 5. SEM statistic model. 

4.3.3. Analysis of Mediation Effects 

As shown in Table 9, the total effect PEU → IOU, p < 0.05, bias-corrected confidence 

interval (CI) does not include 0 (CI of PEU → IOU = [0.23 0.522]). The total indirect effect 

PEU → ATU → IOU does not include 0 (CI of PEU → ATU → IOU = [0.23 0.522]). The 

total effect PUS → IOU, p < 0.05, bias-corrected confidence interval (CI) does not include 

0 (CI of PUS → IOU = [0.319 0.598]). The total indirect effect PUS → ATU → IOU does not 

include 0 (CI of PUS → ATU → IOU = [0.319 0.598]). The existence of total indirect effect 

was supported. 

Table 9. The analysis of indirect effects. 

Effect 
Point  

Estimate 

Product of Coefficients 
Bootstrap 1000 Times 

Bias-Corrected 95% 

S.E. Z-Value p-Value Lower Bound Upper Bound 

Total effect  

PEU → IOU 0.363 0.073 4.985 0.000 0.230 0.522 

Total indirect effect  

PEU → ATU → IOU H6 0.363 0.073 4.985 0.000 0.230 0.522 

Total effect  

PUS → IOU 0.459 0.073 6.296 0.000 0.319 0.598 

Total indirect effect  

PUS → ATU → IOU H7 0.459 0.073 6.296 0.000 0.319 0.598 

Note: PEU = Perceived Ease-of-Use, IOU = Intention of Usage, ATU = Attitude Toward Using, PUS = Perceived Useful-

ness.4.3.4. The Analysis of Moderator Effects. 

Sense of self-worth is a moderator in our proposed model. However, ATU*SSW to 

IOU is 0.008 (z = |0.076| < 1.96, p = 0.940). As p ≥ 0.05, moderating effect does not exist, as 

shown in Table 10. 
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Table 10. Moderator effects. 

DV IV Estimate S.E. Z-Value p-Value 

IOU ATU 0.904 0.077 11.750 0.000 
 SUN 0.135 0.064 2.124 0.034 
 SSW 0.017 0.081 0.212 0.832 
 ATU*SSW 0.008 0.102 0.076 0.940 

Note: IOU = Intention of Usage, ATU = Attitude Toward Using, SUN = Subjective Norm, SSW = Sense of Self-Worth. 

5. Conclusions and Discussion 

The aim of this research is mainly to investigate the behavioral intention of Taiwan-

ese high school students to use APS and explore its influencing factors. Based on the the-

ory of reasoned action (TRA) and the technology acceptance model (TAM), combined 

with the “system interface design” factor along with attitude as the mediating variable, 

and self-worth as the moderating variable, the research framework and related hypothe-

ses are proposed. After collecting data through questionnaire surveys, the model is tested 

by the structural equation model, and the related hypotheses are verified. 

5.1. Theoretical Implication 

5.1.1. The Influence of System Interface Design, Perceived Ease of Use, and Perceived 

Usefulness on Students’ Attitudes toward Using APS 

From the results of this study, the system interface design of APS (b = 0.739, p < 0.001) 

has a significant positive impact on the perceived ease of use. The proportion is very high. 

This result is the same as the results from previous studies [33,46–48]. In the aspect of 

“System Interface Design”, the average score is 4.563, showing a generally positive view. 

Students are generally slightly satisfied with the overall system layout, font style, layout 

color, and interface control. The average scores on perceived ease of use and perceived 

usefulness are 4.093 and 4.106, which are generally positive. The results are the same as 

the results of previous studies [33,46–48]. The item average score of “I am very familiar 

with the relevant content of the Academic Portfolio System” reaches 4.562 (SD = 1.115). 

Most students actually agree on APS. It also means that the school has put considerable 

effort into the promotion of relevant content before implementing the system. Moreover, 

the item average score of “It does not take much time to learn to use the Academic Port-

folio System” is only 3.545 (SD = 1.689). Students feel more hesitant and expect to spend 

more time learning how to use APS. It is not easy to get started using APS for students. 

This is an important fact for system designers when developing APS revision. 

Particularly worth mentioning is the attitude toward using the construct: the average 

score is only 3.642. Item three, “I like to use the Academic Portfolio System” (Mean = 

3.199), and item four, “Using the Academic Portfolio System is an enjoyable experience” 

(Mean = 3.184), are far below 4. The students’ attitude toward the use of APS is obviously 

not good. How to improve the students’ perception of the usage attitude is an important 

topic. In addition, the perceived ease of use (b = 0.284, p < 0.001) and perceived usefulness 

(b = 0.556, p < 0.001) have a significant positive impact on the attitude toward using APS. 

The results are the same as those presented by previous studies [49–54], which are in line 

with the framework of the technology acceptance model (TAM). Among them, perceived 

usefulness (b = 0.556) is more important than perceived ease of use (b = 0.284) for predicting 

usage attitude. 

5.1.2. The Influence of Subjective Norms, Attitudes toward Using, and Sense of Self-

Worth on the Intention of Usage 

From the results of this research, students’ attitudes toward using (b = 0.696, p < 0.001) 

and subjective norms (b = 0.109, p = 0.001) have a significant positive impact on the inten-

tion of usage. This result is the same as the result of past research [55–61,65,66], which is 
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in line with the framework of the theory of reasoned action (TRA). Among them, the av-

erage number of items in the “subjective norms” dimension is 4.882~5.056. Based on the 

items, schools and teachers actively promote and encourage students to use APS. How-

ever, peers (Mean = 3.588) and parents (Mean = 3.909) have low average scores, having 

less influence on students. In addition, among all the items in the sense of self-worth con-

struct, item 1, “For the current study, I feel that my strengths can be used”, has the lowest 

average: 4.212. The other four items have the average of 4.212~5.048, which means that 

students have a positive sense of self-worth. Moreover, the sense of self-worth is a mod-

erating variable between the attitude toward using and intention of usage, ATU*SSW to 

IOU being 0.008 (z = |0.076| < 1.96, p = 0.940). As p ≥ 0.05, the sense of self-worth does not 

have a significant moderating effect between students’ attitude and intention. 

5.1.3. The Influence of Perceived Ease of Use, Perceived Usefulness, and Attitudes on the 

Intention of APS 

Analysis of Mediation Effects shows that the total effect of perceived ease of use on 

intention of usage is positively significant (p < 0.05) (bias-corrected confidence interval 

(CI) of PEU → IOU = [0.23 0.522]). The total effect of perceived usefulness on intention of 

usage is positively significant (p < 0.05) (bias-corrected confidence interval) (CI of PUS → 

IOU = [0.319 0.598]). Moreover, the total indirect effect of perceived ease of use, which 

affects intention of usage through attitude toward using, is positively significant (CI of 

PEU → ATU → IOU = [0.23 0.522]). The total indirect effect of perceived usefulness, which 

affects intention of usage through attitude toward using, is positively significant (CI of 

PUS → ATU → IOU = [0.319 0.598]). This result is the same as the results of previous 

studies [55–61,65,66]. 

Through the analysis of variance, the F test of the degree of assistance of the instruc-

tor to the use of the system in the interface design dimension reached a significant level 

(F = 29.40, p = 0.000 < 0.05). After comparing with the Scheff method, the two groups of 

students who think the instructor is very helpful (83 people) and helpful (258 people) re-

ally feel that the interface design is better, achieving a significant level. In addition, in the 

self-worth dimension, the F test of the degree of assistance of the tutor to the use of the 

system reached a significant level (F = 12.04, p = 0.000 < 0.05). After comparing with the 

Scheff method, in the two groups of students who think that the tutor is very helpful (83 

people) and helpful (258 people), the sense of self-worth is also higher and achieves a 

significant level. Obviously, the encouragement attitude and sense of self-worth of the 

instructor have a positive and significant impact on the system interface design. 

5.2. Practical Implication 

In order to implement the twelve-year national education plan of “appropriate talent 

development”, the Taiwan Ministry of Education has established a national senior high 

school APS to consolidate students’ academic performance during school. It also includes 

non-academic performance such as activities, competition results, cadre experience, and 

certificates. APS would provide complete records of student learning trajectories as an 

appropriate selection of colleges and universities admission. APS would gradually sim-

plify the student admission application process and achieve the vision of multiple enroll-

ments. In addition, the advantages of APS include responding to the 108 new syllabi with 

multiple curriculum features, showing students’ characteristics, learning trajectories, and 

accumulating a three-year high school learning track. 

However, since the official implementation of the 108 syllabi in 2019, there have been 

many controversies, such as “the uncertainty of teachers, students, and parents about un-

known results”, “traditional ideological stereotypes for entering higher education”, and 

“obvious lack of sufficient support measures”. Although the purpose is good, this un-

known and untried area worries students and parents. Many students and parents 

strongly oppose APS and demand that the government abolish it. In addition, in the early 

stages of implementation, various problems caused by unclear policy details or system 



Sustainability 2021, 13, 8394 22 of 26 
 

operations have appeared. This research shows that APS has a high degree of satisfaction 

in terms of layout, font style, layout color, and overall interface. However, schools still 

need to strengthen learning support resources. Students are also strongly encouraged to 

use APS from the school and related personnel. Indeed, students also have a high sense 

of self-worth, but they still cannot perceive and relate to the future use of APS, which 

greatly reduces the willingness and attitude to use it. This is indeed an important reference 

for future policies to promote improvement. 

Therefore, based on the results of this research, the following five aspects are recom-

mended to enhance students’ behavioral intentions in using APS. 

1. Education Policy  

This study found that students’ attitudes and intentions are very low. Obviously, be-

cause this policy promotes insufficient communication and eager implementation, it leads 

to a passive and repulsive mentality among students. The authorities should enhance the 

promotion and explain the benefits of APS. It is hoped that students will be able to fully 

experience the advantages of digitization, systematization, and certification of university 

admission materials. In this vision, the education authorities should also urge the univer-

sity departments to clearly announce the participation and evaluation scales. Moreover, 

the implementation problems of high schools need to be treated as a top priority. 

2. APS usage 

This study found that there is still room for improvement in APS system interface 

design (SID). APS should continue conducting user research and collecting user feedback 

to optimize user-related interfaces, functions, and processes, and provide detailed system 

operation instructions, guides, videos, or animation. Moreover, providing help desks to 

deal with related problems would be a good idea. Additionally, the system development 

may address concerns in real-time, making the system operation friendlier and more com-

fortable. 

3. High school promotion 

This study found that high schools do their best to promote APS and actively encour-

age students to use it. However, due to insufficient attitude and intention of students to-

ward APS, it is difficult to achieve significant performance in the short term. It is recom-

mended that high schools should strengthen communication, implement counseling 

work, and actively care for students’ needs, establish a dedicated webpage to continu-

ously collect and update relevant information, introduce external training resources, pro-

vide examples of demonstration, train class seed teachers, share resources, deepen the 

content, and achieve both quantitative and qualitative changes. 

4. Teachers 

This study found that the school’s front-line mentors, curriculum consultants, and 

tutors who face students can gain high trust from students. They are an important driving 

force and have a positive and significant impact on the promotion of policies and systems. 

Therefore, it is recommended that relevant teachers take a positive attitude toward learn-

ing, encourage and supervise students to have a deep understanding of APS, and to im-

plement individual and group consultations for career exploration, guidance, sugges-

tions, and certification. 

5. Students 

This study found that although students have a poor attitude and intention to use 

the system, they still show a high sense of self-worth. It is suggested that students should 

really understand the good intentions behind the establishment of the system and the de-

velopment of APS, that is, gradually collect the complete learning process, year by year. 

APS would improve the quality of review data, which would effectively display students’ 

personal learning trajectory, growth potential, exploration enthusiasm, and learning atti-

tude when applying for college. It is difficult to see the perfect benefits of any system and 
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strategy in the short term. Only through continuous adjustments and amendments can 

the system be perfected. 

5.3. Research Limitations and Future Direction 

This study mainly sampled high school students in northern Taiwan. The propor-

tions of public and private schools in the sample are 65.45% and 34.55%. However, public 

and private schools may face differences in APS promotion strategies and may not be able 

to fully present different types of students. In addition, the majority of students in this 

sample are technical (50.98%), general (39.04), and comprehensive (9.97%) high school 

students. In the future, the research target could be further extended for general and com-

prehensive high school students. Furthermore, this research is mainly based on students. 

In the future, other relevant stakeholders can be adopted as the research objects, such as 

high school administrative staff, tutors, class teachers, course consultants, or students’ 

parents. There are more aspects to understand about the promotion and use of APS. 
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