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Abstract: One of the advantages of multimedia-assisted instruction is that it makes students
more interested in sustainable learning and assists them to access information and learn more
effectively. This research sought to explore the asymmetric effects of the development of sustainable
multimedia-assisted instruction (MAI) on student reading practice in areas such as the implementation
of learner autonomy and the improvement of reading ability, primarily based on multimedia
technology-assisted instruction. This experiment was conducted in a junior high school in China.
Eighty-six students from two parallel grade two classes were selected as research participants.
Class One was set as the experimental class (EC) and Class Two was symmetrically designed as the
control class (CC). The research results indicate that MAI encouraged students in the EC to adopt
reading strategies more frequently and helped them to improve their level of learner autonomy, from a
low level to an intermediate level, for the use of an asymmetrical technology, in comparison with the
control class. Furthermore, the EC’s reading ability was significantly enhanced. Additionally, there is
a discussion of pedagogical implications and constructive suggestions considered to be beneficial
for sustainable learning skills, teaching and for further research on the symmetrical application
of technology in education. Finally, one of the most significant findings from this study is the
effectiveness of combining modern sustainable technology and advanced educational concepts with
symmetry in promoting learner autonomy within a sustainable learning model.

Keywords: multimedia-assisted instruction (MAI); learner autonomy; multimedia technology;
asymmetric effects

1. Introduction

Over the past decades, a number of scholars have sought to define multimedia because it is
a significant issue in the field of modern technology. The consensus is that that multimedia refers
to using computers to combine text, graphics, audio and video, and presenting information so that
the users can navigate, interact and create. In other words, multimedia means the use of diverse
media formats simultaneously or sequentially in a given presentation or self-study program. It is
believed that multimedia is a combination of media formats which are digitally manipulated by
computers [1]. In short, multimedia is the integration of multiple forms of media which depends on
computer technology.

As far as the four language skills are concerned, reading is the fundamental way of obtaining
knowledge. Because a large amount of written information needs to be processed and understood,
reading plays a vital role in English learning [2]. As Cohen [3] states, reading, as one of the most
significant input channels, is an advanced skill which plays a quite crucial role in language learning,
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and almost ninety-five percent of new information is acquired through reading. Thus, the notion that
reading occupies a considerable position in language learning is convincing. Therefore, to cultivate
learners’ reading abilities is of great significance for EFL (English as a foreign language) teaching.
However, the traditional English reading teaching overemphasizes the teachers’ delivery of language
knowledge, and ignores the active learning of students. Such “spoon-fed” teaching not only neglects
the cultivation of learning interest and motivation but also hinders the development of autonomous
reading competence. If things go on like this, students would meet more and more difficulties in
English learning, for instance, they may lose confidence in reading learning or even English learning.
Therefore, it is necessary to cope with the problem in the current reading teaching situation appropriately
and immediately. Fortunately, the finding from a study on the use of technology in language teaching
reveals that the current situation discussed above can be improved by using computers in schools [4].
Computers and the other relevant technologies come to be considered to have changed the mode of
language instruction ([5,6]). Meanwhile, current developments in modern education have heightened
the need of the combination of basic education with advanced science and technology. Over the
past decades, some empirical studies have been carried out to integrate technology into English
reading teaching to evaluate the effectiveness, and the results have shown that the benefits of MAI
(multimedia-assisted instruction) is significant. in addition, multimedia technology is expected to
bring great changes to English instruction with its obvious advantages.

The general purpose of this research project was to investigate the effectiveness of multimedia
technology so as to improve the current situation of reading teaching and learning. The research
examines the changes to high school students’ use of reading strategies after instruction assisted by
multimedia technology. Then it aims to investigate the effects of the development of multimedia
sustainable technology on learner autonomy (or autonomous learning) for junior high students’ reading.
Finally, it explores the extent to which teaching assisted by multimedia technology improves reading
ability. Apart from these specific goals, the research is expected to make a contribution to practical
teaching, as well as to the further study of the development of sustainable modern technology when
applied to education.

2. Literature Review

2.1. Advantages of MAI

Considerable attention has focused on multimedia technology-assisted teaching and learning
over the past decades [7]. To begin with, MAI can arouse learning motivation. Motivation is a
significant factor in learning [8]. Technology-supported instruction activities can motivate learners
to read more actively [9]. Surveys demonstrate that multimedia technology-assisted instruction is
a useful element for second language learning and that it can encourage second language learning
motivation, because multimedia can provide many kinds of media forms and activities, as often as
necessary, and reduce learning anxiety [10].

In addition, MAI enables individuals to learn by themselves. Learners are provided with the
variety of media, such as graphs, videos and images, which can help learners to transform complex or
abstract concepts into simple explanations and generalizations. Multimedia technology seems to help
students by building background knowledge on a certain topic [11]. MAI enables teachers to provide
various resources related to teaching topics that can help students to learn [12].

2.2. An Overview of Learner Autonomy

Learner autonomy derives from the concept of life-long learning, which has been regarded as
a significant goal since the early 1960s [13]. In the 1970s, learner autonomy, also called autonomous
learning, was first introduced into the field of second language teaching. Autonomous learning has
received increasing focus because it is closely linked to student development in language learning [14].
Holec first defined autonomous learning as the ability to take charge of one’s own learning [15]. That is
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to say, autonomy is a kind of ability to have and to hold the responsibility for all the decisions of
learning process. Recently, Benson has refined Holec’s definition of autonomous learning to mean the
capacity to control one’s own learning, rather than the ability to take charge of one’s own learning [16].
This kind of capacity includes three components, namely, the ability of learning a language, the desire
of carrying out a learning task and the freedom of controlling the learning [17].

Based on Holec’s initial view [15], other scholars have also given definitions. Autonomous learning
can be seen as an ability which is embodied and measured by the dynamic learning process and closely
related to meta-cognition [18]. It can include the ability to think critically, to act independently and to
make one’s own decisions.

These standpoints are supported by Littlewood, who asserts that autonomous learners can carry
out their own decisions independently [19]. He divides the capacity into two components, ability and
willingness. The former refers to decision-making skills. The latter involves learner motivation to carry
out their decision responsibly. A common factor to be seen in their statements is that autonomous
learning is a kind of ability, which can be considered to be a form of sustainable learning skills for
lifelong learning.

Set against that, Dickinson associates the definition of autonomous learning with different
focuses [20]. He maintains that autonomous learning is not only just a kind of ability but also a sort
of attitude. In other words, autonomous learning refers to an attitude toward learning either to take,
or not take responsibility. Furthermore, learners are expected to be fully responsible for their study
instead of any instructors. In brief, autonomous learning, on the one hand, covers abilities to makes
decisions, critical reflection, and independent action. On the other hand, it refers to a positive attitude
in putting decision and reflection into practice responsibly.

2.3. Constructivism—The Theoretical Foundation of This Study

In this study, constructivism constitutes the theoretical foundation. Piaget puts forward the notion
of constructivism and gives many systematic and classical interpretations of it. His basic idea of this
theory is activation of learning requires the original knowledge [21]. He holds the view that the two
aspects of construction at the same time constitute the learning process. One aspect is the construction
of the new meaning. The other one is the reconstruction of the previous knowledge and experience.
That can be put in this way that learning is the process of constructing new knowledge based on
prior knowledge and experience. Therefore, teaching should take learner’s original knowledge into
consideration and guide the learner to gain new knowledge based on his/her original experience,
which is regarded as a new growing point of knowledge.

As time goes by, constructivism has been prevalent in educational area, and its influence has
extended to a wider scope, afterwards quite a few scholars make further research on constructivism
based on Piaget. Beatty [22] proposes that constructivism indicates that learners construct new
knowledge and information based on their past experience or concepts. Learners can take charge of
what they have learned and what to learn next in an ideal context.

The application of multimedia technology in educational activities is supported by constructivism.
Multimedia technology which includes various media forms, for instance audio, video, image,
animation, text, and so on, can create a real and operational learning environment for students; under
such an environment, students’ mutual communication are promoted. Additionally, the combination of
constructivist theory and technology can offer a better application and integration of technology
tools in the classroom effectively [23]. Meanwhile, students’ interests of learning also can be
stimulated by rich and colorful information. In consequence, students can explore and construct new
knowledge autonomously. The application of constructivism in the field of education will influence
the enhancement of learner autonomy to a great degree in language teaching and learning [24].
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2.4. Relevant Studies on Multimedia-Assisted Instruction to Reading

Applying multimedia technologies in the educational area is an increasing trend in the wake
of the development of new sustainable technologies. Kern [25] examined the effects of multimedia
technology-assisted instruction on reading comprehension and found that MAI has positive effects on
the improvement of reading comprehension. Other studies appear to agree. Macaruso and Rodman
investigated the benefits of MAI at a middle school [26]. In the treatment class, the teacher utilized
multimedia technology to assist the teaching of reading, which was compared with the traditional
reading teaching methods used in the control class. They found that the treatment class improved in
reading. However, their study seems to be short of qualitative analysis methods such as the analysis
of interviews, which differs from our present study analyzed by both quantitative and qualitative
analysis methods, although their research finding is confirmed by other scholars as well. In one
empirical study comparing the outcome of language teaching supported by computer technology with
non-supported teaching, the result indicated that the group using technology obviously outperformed
the other [27]. Similarly, researchers have evaluated a multimedia-based program for improving
reading, with multimedia technology having significant positive effects on reading competence [28].

In view of the drawbacks of the previous studies, this experimental study attempted to examine
the effectiveness of MAI for junior high school students’ English reading from the above-mentioned
aspects simultaneously. The specific design and details of this study follow.

3. Research Methodology

This section starts with the research questions which are based on the literature and current
teaching situation, and then the research design and participants are described in detail. It goes on to
list the specific instruments which comprise the interviews, questionnaires and tests. The research
procedures are illustrated in step-by-step sequence, especially the experimental teaching sample lessons
are emphasized. Finally, data collection and analysis are dealt with.

3.1. Research Questions

This study was an experimental study designed to explore the asymmetric effects of multimedia
technology on autonomous learning for junior high students’ reading, as well as to understand to what
extent MAI enhance students’ reading ability. The research questions were:

1. What effects does multimedia technology have on learner autonomy for junior high school
students’ English reading?

2. To what extent does multimedia technology-assisted teaching improve student achievement in
English reading?

3.2. Research Design

Research design is the framework of a research project, and it is used as a blueprint when collecting
and analyzing the data. To a certain extent, a research design can boost the paper [29]. In order to cope
with the research questions, we symmetrically designed an experimental class (EC) and a control class
(CC) as the participants. The instruction assisted by multimedia technology in the English reading
lesson was considered to be the independent variable and the use of students’ reading strategies,
learner autonomy regarding reading and reading performance, correspondingly, were deemed to be
the dependent variables.

For the sake of collecting and analyzing the data, both quantitative and qualitative methods were
employed. For quantitative analysis, a reading strategies questionnaire and a questionnaire on learner
autonomy in terms of reading, as well as pre- and post-tests in English reading, were conducted.
Interviews, as a qualitative method, were used to gain more information.
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3.3. Research Participants

The research participants, 89 in total, were recruited from two parallel classes in junior grade two
of a high school in China. All the students were 15 years old on average and had at least five years
of English learning experience. In this research setting, Class One was the experimental class (EC),
consisting of 45 students, and Class Two was the control class (CC), totaling 44 students. These students
had one year of English learning experience in junior high school. Furthermore, they had a strong
desire to participate in this research in order to improve their reading abilities. Last but not least,
comparing the EC and CC showed that the participants had almost the same level of English proficiency
at the start of the research project.

3.4. Research Instruments (Methods)

The application of the primary research instruments (methods) in this study was questionnaires
and interview, pre- and post-testing in order to collect qualitative and quantitative data. Meanwhile,
the data analysis adopted qualitative and quantitative methods. For instance, the analysis of the
questionnaires, the pre- and post-test results quantitatively was to use statistical analysis such as
the use of SPSS while the analysis of interviews was to use interpretative methods such as the use
of content analysis. As a result, the combination of qualitative and quantitative research methods
could make the research project more reliable and convincing. The implementation of the research
approaches mentioned above was described below respectively.

3.4.1. Questionnaires

The questionnaire for junior high school students’ learner autonomy in English reading was
devised on the basis of the autonomous learning model of Winne and Butler [30]. After personal
information, participants needed to answer 20 items which could then be divided into four dimensions:
leaning motivation (1–5), goal setting (6–10), learning strategies (11–15) and self-evaluation
abilities (16–20).

3.4.2. Interviews

There were nine questions proposed for the interviews concerning the enhancement of learner
autonomy through the use of multimedia technology based on sustainable learning environments.
The questions were in accordance with Patton that six kinds of questions can be asked in an interview,
questions on experience, opinions, feelings; knowledge, senses and background [31]. The interview
questions adopted by Smith and Craig in their research were our main references [32].

The interviews were conducted at the end of the experiment with students from the EC.
The students from the EC were divided into three groups on the basis of their post-test scores,
and then two students were randomly chosen from each group to be the interviewees. Students who
ranked in the bottom 27% were the low-level group, those who ranked the top 27% were the high-level
group, and the other students were grouped as the intermediate level [33].

3.4.3. Tests

In order to check student progress and compare their reading performance, pre-tests and post-tests
were administered before and after the experiment. One of the benefits of testing is in assisting
researchers to make it clear the effects on learners’ abilities and performances. The pre-test was
designed to explore the current level of reading proficiency and to investigate whether the students
have similar reading abilities or not. The post-test aimed to examine the change in reading performance
after the research.

To ensure reliability and validity, the pre-test paper was selected from the English reading part
of a junior high school final exam. The post-test paper was taken from an English reading mid-term
examination. The difficulty of the post-test paper was almost similar to the previous pre-test or a little
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bit higher than that. Both tests contained four reading passages, each passage having five multi-choice
questions and each correct answer was awarded one point.

3.5. Research Procedures

The research procedures included a pilot study, a pre-questionnaire, a pre-test, reading teaching,
a post-questionnaire, a post-test and an interview. In the process of analysis, statistics collected from
the questionnaire and the reading test were analyzed by independent t-test and paired samples t-test.
The former was used to compare the performance of the students in the EC and CC, and the latter to
compare the performance of the students pre- and post-experiment. The information collected from
the interview was analyzed using content analysis.

4. Results and Discussion

The following parts analyze and discuss the collected data in order that the two research questions
could be answered.

4.1. Data Analysis and Discussions of Research Question 1

(This section focuses on replying to Research Question 1 (What effects does multimedia technology
have on learner autonomy for junior high school students’ English reading?), by analyzing and
discussing the questionnaire of students’ learner autonomy in English reading, together with Interview
I to examine the effects of multimedia technology, combined with the concept of learner autonomy.

4.1.1. The Effects of Multimedia Technology on Learner Autonomy

The questionnaire on student learner autonomy in English reading, together with Interview I,
was designed to answer the first research question. There are three levels of learner autonomy [34].
If the mean value is lower than 2.4, the participants have low autonomy level and a negative attitude
toward autonomous reading. If the mean value is higher than 3.5, it indicates a high autonomous level
and a positive attitude in terms of reading. A mean value between 2.5 and 3.4 shows an intermediate
level and a moderate attitude toward learner autonomy and reading.

4.1.2. Analysis of Pre-Questionnaire on Learner Autonomy between the EC and CC

The total mean values for learner autonomy among the participants on the English reading in
pre-questionnaire shows that the students in EC and CC share quite similar total mean values (EC is
1.98, and CC is 1.97), meaning both classes were at a low reading level of learner autonomy before the
experiment. According to the results of the independent sample t-test for the scores of the two groups
in the pre-questionnaire, the students of both the EC and CC had no significant difference in their level
of learner autonomy (t (79.35) = 0.13, p > 0.05).

4.1.3. Analysis of Pre-Questionnaire and Post-Questionnaire on Learner Autonomy in the EC

Table 1 shows the mean values of pre- and post-questionnaires on learner autonomy for the
students in the EC (Experimental Class).

From the data, it is clear that the mean of each item, the mean of each dimension and the total
mean for the post-questionnaire increased to more than 2.5 and less than 3.4, especially the mean for
self-evaluation ability, which illustrates that the level of learner autonomy in reading changed from a
low level to an intermediate level. Additionally, the paired samples t-Test for the pre-questionnaire
and post-questionnaire for the EC shows that the significant difference between the scores of students
in thre pre- and post-questionnaire can be easily seen (t (44) = −17.61, p < 0.05), which proves that after
the MAI, there was an obvious improvement in the level of autonomous reading of students in the EC.
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Table 1. A description for the pre-questionnaire and post-questionnaire on learner autonomy in EC.

Dimension Items M(Pre-Q) TM M(Post-Q) TM

Learning
motivation

1. I read so as to find a job. 2.02

1.92

2.53

2.65

2. I read in order to get a high score. 1.96 2.69

3. I believe that writing plays an
important role in improving my
English level.

1.82 2.58

4. I think I can learn a lot from
reading in English. 1.93 2.80

5. I try those reading tasks that are
challenging. 1.84 2.67

goal setting

6. I can set a short-term learning goal. 1.89

1.98

2.71

2.77

7. With the help of the teacher, I can
set a long-term learning goal. 2.04 2.76

8. My goal is reading scores will rank
in the top five in my class. 2.07 2.84

9. My goal is to master all the learned
grammar in order to understand the
reading materials.

1.96 2.78

10. I can set learning goals based on
practical situation, and put it
into practice.

1.96 2.78

learning
strategies

11. I can use appropriate learning
strategies. 2.04

1.99

2.91

2.80

12. When reading an article, I usually
skim first, and then read carefully. 2.07 3.02

13. When take reading note, I usually
write down good sentences and
key points.

1.96 2.62

14. In the process of reading, I often
use original knowledge to understand
new knowledge.

1.91 2.69

15. I can find important information
in an article according to the
teachers’ questions.

1.96 2.73

self-evaluation
ability

16. I can reflect my reading behavior,
method and skills. 2.02

2.02

2.96

2.82

17. I usually evaluate whether my
reading strategies are appropriate. 2.04 3.00

18. I often summarize my successful
reading experience. 1.98 2.67

19. I am willing to learn successful
readers’ reading methods. 2.09 2.60

20. I usually absorb the lesson from
the errors in reading. 1.96 2.89

Total Mean 1.98 2.76

Note: “EC” refers to the experimental class; “M” represents “mean”; “Q” stands for “questionnaire”; “TM” stands
for “total mean”.

In summary, after the experiment, the EC students showed a higher level of learner autonomy
when they did the reading tasks. In other words, multimedia technology-assisted instruction has
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positive effects on learner autonomy for students’ reading. For the sake of providing more convincing
evidence, Interview I was carried out in the EC.

In the light of the interviewees’ answers, their attitudes toward learner autonomy in terms of
reading are strong. For instance, the students from the high level group point out that their learner
autonomy had been notably enhanced. This group showed a higher level of learning autonomy
than before. It is very close to the claims of students from the intermediate level group who become
acquainted with the method of autonomous reading. Moreover, for students from the low-level group,
MAI not only improved their learner autonomy in terms of reading, but also converted their attitude
to a positive one in the long run.

From the outcome of the interview, it is possible to conclude that the interviewees are fully
conscious of the benefits of MAI. During the class assisted by technology, the teacher plays an important
role in fostering an autonomous learning atmosphere, such as the participant, resource-provider and
promoter. By this way, reading confidence and interest are stimulated. More significantly, the fact
that MAI improves learner autonomy in terms of reading is accepted. Combining the analysis of
Questionnaire I with the results of the Interview I, it is obvious that the effect of MAI on learner
autonomy for English reading is positive and profound.

To sum up, it is found that MAI has positive effects on learner autonomy for junior high students’
English reading, which supports the ideas of Craig [35] and Mutlu and Eroztuga [36]. Besides, we have
given a more specific finding about the enhancement degree of learner autonomy in the present study
than the others.

4.2. Data Analysis and Discussions of Research Question 2

This section emphasizes answering Research Question 2 (To what extent does multimedia
technology-assisted teaching improve students’ achievement in English reading?). In order to answer
the research question and check student reading progress, pre- and post-tests in reading were conducted.
Additionally, Interview II was undertaken after the reading post-test.

4.2.1. Analysis of Pre-Test between the EC and the CC

Statistics from the pre-test shows that the mean value of the students in the EC was 9.82 and
9.7 in the CC. There is a rather small difference between the means. The results of the independent
sample t-test for pre-test in the EC and CC indicate that there was no significant difference between the
students in the EC and CC in reading before the experiment (t (87) = 0.30, p > 0.05). The students were;
therefore, at a similar or same level of reading ability and were chosen to be the participants for this
research project.

4.2.2. Analysis of Post-Test between the EC and the CC

The mean value for the EC reading post-test was 13.36 and 9.95 for the CC, an obvious difference.
The independent samples t-test for the EC and CC post-test scores indicates a significant difference
between the EC and CC (t (87) = 8.09, p < 0.05). In other words, after the experimental teaching,
students in EC and CC had different levels of reading.

Above all, the pre-test carried out on the EC and CC demonstrates that students were at the similar
reading level. Afterwards, one of the authors conducted the 12-week experiment, during which EC
students were taught with MAI and students in the CC were taught with traditional teaching methods.
The post-test shows that students in the EC and CC were significantly different in levels of reading.
Moreover, by comparing the scores of the EC students both in pre-test and post-test, it is shown that
the EC students’ reading had significantly improved, in sharp contrast with the performance of the
students in the CC.

In conclusion, following the experiment, students realized the effects and importance of MAI.
As for using reading strategies, they could consciously apply new or useful reading strategies to
facilitate their reading. Moreover, it is worth mentioning that their learner autonomy in terms of reading
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has been somewhat fostered to a higher level. In addition, with the help of MAI, the students have
more confidence to read in English and their reading proficiency has improved. Further, the answers
to Interview II, along with the results of the reading test, provide strong evidence that MAI can
enhance student reading levels to some extent. As a result, the finding of the second research
question is coincident with Macaruso and Rodman [26] and Shannon et al. [28]. Compared with the
previous researchers, we seem to apply more analysis methods. For example, both quantitative and
qualitative analysis methods were adopted, and both independent sample t-test and paired sample
t-test were conducted.

4.3. Summary of Research Results and Significances

This section summarizes the research findings, which have been obtained from the collected data
by analyzing and discussing through quantitative and qualitative methods. Table 2 gives a concisely
illustration of the primary research results in this project.

Table 2. An illustration of the research questions and their findings.

Research Questions Research Instruments Research Findings

1. What effects does multimedia technology
have on learner autonomy for junior high
school students’ English reading?

Questionnaire on learner
autonomy; Interview I

Multimedia technology can
improve students’ learner
autonomy level in terms
of reading.

2. To what extent does multimedia
technology-assisted teaching improve
students’ achievement in English reading?

Pre-test and post-test;
Interview II

Students’ reading achievements
are noticeably improved by the
assistance of MAI.

Table 2 indicates that the researcher carries out questionnaires, interview and pre- and post-test
to address the two research questions. Besides, aiming at each question, the author gives detailed
analysis and comments. In belief, multimedia technology has some positive effects on students’ reading.
Firstly, it is beneficial for students to foster a higher level of the learner autonomy in terms of reading.
Additionally, it performs a striking effectiveness on improving students’ reading achievement.

Regarding the significances of this research project, it is expected to make contributions to reading
learning and teaching. In terms of the theoretical aspect, this research project is a further study of
MAI, and it enriches the theories of the field of multimedia technology-assisted language learning.
In this paper, literatures related to MAI are reviewed critically, and the previous research results are
also analyzed. Additionally, autonomous learning in reading are also emphasized and connected
with multimedia, which to some extent enlarges the theory of MAI. Therefore, this research project
inevitably promotes the theoretical development of MAI.

In regard to the practical aspect, this research promotes the application of multimedia technology
in English reading instruction. In this paper, multimedia technology is put into practical use in daily
reading teaching, which is an important progress for MAI. Additionally, empirical studies on MAI
until now are mainly focused on reading achievement. However, this study not only pays attention
to it, but also focuses on the training of reading strategies and the fostering of autonomous learning.
Therefore, this research is significant for the practice.

5. Conclusions

This research studied the effects of multimedia technology on junior high school students’ English
reading. The following findings can be summarized. Two research questions were addressed and the
findings mirror those of the previous studies that have examined the effects of MAI.

Research Question 1 was, “What effects does multimedia technology have on learner autonomy
for junior high school students’ English reading”. Based on the analysis of the data collected from
Questionnaire I, it is clear that, after the experiment, the EC students’ learner autonomy in terms of
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reading increased from a low level to an intermediate level. Furthermore, the information gathered
from Interview I also shows that students acknowledge the benefit of MAI in fostering their learning
autonomy in terms of English reading.

Research Question 2 was, “To what extent does multimedia technology-assisted teaching improve
students’ achievement in English reading?” After the scores of the two groups in the pre-test and
post-test were compared, it can be safely stated that the EC students have a better performance in
the post-test than their performance in the pre-test. From the paired sample t-test, it is clear that the
improvement in the EC’s reading performance is significant. However, the scores of the CC students
show little change compared to those of the pre-test. Furthermore, the student answers from Interview
II also state that, with the help of MAI, they have become more confident when doing a reading task,
and perform better in their reading proficiency. Therefore, the finding of the second research question
is that multimedia had improved reading to a great extent.

Compared with to previous research, the analysis in this study was more detailed, for example,
in using both quantitative and qualitative analysis methods, and conducting both independent sample
and paired sample t-tests.

Together, it is found that MAI has positive effects on learner autonomy for junior high students’
reading. Further, there are more specific findings about the degree of enhancement in learner autonomy.

Finally, one of the most significant findings from this study was the effectiveness of combining
modern sustainable technology and advanced educational concepts with symmetry to promote learner
autonomy within the learners’ sustainable learning model.
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