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Abstract: Autonomous learning materials play a vital role in devel-
oping students’ autonomy. By providing students with appropriate 
autonomous learning materials to meet their self-diagnosis learning 
needs, this can effectively improve students’ academic performance. 
During the COVID-19 pandemic, students’ learning changed from 
offline to online. However, in this process, how should teachers and 
students choose in the face of the rich autonomous learning materi-
als online? This study took students from two elementary schools in 
Ningbo of Zhejiang Province as the research objects to determine 
whether autonomous learning materials are conducive to students’ 
autonomous learning. Further, under the same background, an-
swered whether different autonomous learning materials have dif-
ferent effects on student performance. We selected a total of 449 
students in the second and fifth grades of the two elementary 
schools, and after excluding extreme values, 229 were enrolled in 
the experimental group and 220 were in the control group. The 
study found that (i) under the influence of COVID-19, the use of 
autonomous learning materials was effective for most disciplines; 
(ii) compared with audio and video learning materials, protocol-
guided learning materials improved students’ academic perfor-
mance much higher. Based on this, we suggest that in the teaching 
process, teachers should select and use autonomous learning mate-
rials in a targeted manner to achieve the purpose of promoting 
learning. 
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UTONOMOUS learning materials are considered to be “learning materials for 
students with clear teaching goals and learning requirements, free choice of 
methods, timely feedback, a considerable number of different language levels 

and language skill practice” (Sheerin, 1991), that is, “with its own design, the learner 
can directly understand and absorb the contents contained in the textbook to achieve the 
purpose of learning.” This extremely flexible learning material can get rid of the limita-
tions of time and space, cultivate students’ independent learning skills and attitudes, 
adapt to the different experiences, interests, abilities, and needs of individual learners, 
and then adjust the learning theme, speed, path, depth and breadth accordingly (Yang, 
2000).  

It is generally believed that the mere existence of autonomous learning facili-
ties does not promote autonomous learning. Autonomous learning materials play a vital 
role in successfully implementing autonomous learning goals and cultivating students’ 
ability and motivation for autonomous learning. By providing learners with relevant 
Autonomous learning materials to meet their self-diagnosis learning needs, they have 
developed into autonomous learners (Cooker, 2008; Morison, 2005). 

Since 2010, the Daxie Second Elementary School in Ningbo of Zhejiang Prov-
ince had independently developed school-based materials suitable for student learning – 
task lists and protocol-guided learning (including the use of task lists for grades one to 
three, and the use of a protocol for grades four to six). After years of accumulation, the 
school had formed a relatively complete protocol-guided learning (task list) research, 
writing, and guidance procedure. Task lists and protocol-guided learning in various dis-
ciplines and grades have been taking on a paradigm. During the pandemic period, the 
school gave a full play to the autonomy and school-based nature of protocol-guided 
learning (task list), organized teachers to decompose the key and difficult knowledge 
based on the textbooks, syllabus and various reading materials, and asked different 
questions and supported with a certain number of targeted practical questions. The 
formed learning protocol was issued to students so that they can form the habit of self-
directed learning, strive to improve the quality of students’ home study, cultivate their 
self-directed learning ability, and minimize the negative impact of the pandemic on the 
teaching in the upcoming new semester. 

Background 

In 2004, the Association for Educational Communications and Technology (AECT) 
defined autonomous learning resources as containing people, tools, various technologies, 
and materials to help students learn. The learning materials were divided into education-
purposed such as traditional textbooks, multimedia courseware, etc. and non-education-
purposed such as electronic encyclopedias, electronic newspapers, software platforms, 
audiovisual materials, etc. (AECT, 2004). 

As the material basis of autonomous learning for students, the choice of learn-
ing materials determines students’ interest in learning itself, their understanding of 
knowledge, and the vividness of their learning process (Nan, 2015). Hassan et al. (2012) 

A 
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believe that the preparation of Autonomous learning materials designed according to the 
teaching principles and following the learning content and teaching rules can maximize 
the learner’s academic performance. At the same time, it can enable students to choose 
their learning strategies according to their characteristics and different learning purpos-
es, cultivate students’ self-reflection and self-evaluation awareness and strengthen stu-
dents’ autonomous learning ability (Wang, 2009). 

However, “Do different types of learning materials produce different effects for 
students, and what kind of learning materials are more suitable for students’ autono-
mous learning?” has been becoming a hot topic. 

Shi et al. (2016) used 207 seven-grade students from a middle school as objects 
and used a questionnaire survey to explore the impact of e-schoolbag on students’ l 
classroom earning effectiveness. Through the analysis of the pre- and post-test data of 
the mathematics, it was found that students who used e-schoolbag had significantly 
higher performance than those who did not use e-schoolbag, indicating that the use of 
digital learning resources such as e-schoolbag can effectively improve their learning 
effectiveness. 

Besides, the use of video materials such as IMOOC to guide students in an au-
tonomous learning discovery network platform provides a great space for students to 
communicate independently (Wang, 2017). Deeply aggregated video resources have a 
significant effect on improving academic performance, curriculum interest, and increas-
ing classroom interactivity (Feng et al., 2016). 

In the face of emerging digital learning resources, there are also autonomous 
learning materials formed by combining traditional paper materials with digital materi-
als, thereby realizing huge innovations in educational materials, promoting the for-
mation of a student-centered teaching model, and ultimately improving the learning 
flexibility and personalization (Sabrina, 2010). In particular, materials designed and 
developed by teachers or researchers are more conducive to student learning than those 
without systematic design (Song & Sun, 2013). 

Most of the above studies have found that the correct use of autonomous learn-
ing materials is positively correlated with the improvement of student performance. 
However, the research results were all based on the normal teaching in the school, as 
well as the face-to-face guidance of teachers or the counseling agencies. Therefore, it is 
difficult to say whether the use of autonomous learning materials can also improve stu-
dents’ academic performance without the guidance of teachers and counseling agencies, 
so the robustness of their data needs to be further improved. 

This study carried out during the pandemic isolation. This special event got 
teachers cannot teach normally, and various counseling agencies also canceled their 
offline courses, so the above-mentioned two confounding factors were well controlled. 
The two schools that participated in this study actively responded to the requirements of 
the pandemic prevention and control, adopted autonomous learning at home. The dif-
ference was the choice of autonomous learning materials. The school in the experi-
mental group adopted school-based learning materials, i.e., protocol-guided learning 
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materials, while the students in the control group watched the video of famous teachers 
or live broadcasts and recordings, etc. through the national and local resource platforms. 

Therefore, in this study, the Daxie Second Elementary School in Ningbo of 
Zhejiang adopted protocol-guided learning as its autonomous learning materials as the 
main intervention variable. Through research, this study aimed to answer the following 
two questions: 

1. Does the use of autonomous learning materials help students improve 
their academic level without the guidance of teachers and counseling 
agencies? 

2. Do school-based protocol-guided learning and teacher’s live recording 
videos have different effects on students’ academic performance? 

Research Design 

Objective 

As mentioned above, the use of autonomous learning materials can effectively improve 
students’ academic performance. However, in previous studies, the influence of the two 
confounding factors like teacher guidance and educational agency counseling could not 
be ruled out. Therefore, the robustness of their research results needs to be further im-
proved. Based on this, our research, on the one hand, is to verify the effectiveness of 
students’ independent use of the autonomous learning materials during the COVID-19 
period; on the other hand, to test whether different autonomous learning materials pos-
sess a different effect on their learning outcomes. 

Subjects 

We selected the second and fifth-grade students of two elementary schools in Ningbo, 
Zhejiang Province, China as the subjects. Among them, the Daxie Second Elementary 
School in Ningbo was used as the experimental group, and the protocol-guided learning 
materials were prepared by teachers according to the students’ learning contents and 
academic conditions. The control group was another elementary school in Ningbo, and 
the live broadcasting and recorded video as the autonomous learning materials. 

To better control the influence of the students’ pre-conditions and pretest dif-
ferences on the study results, we first investigated the students’ family background, par-
ents’ educational level and other factors to exclude the interference of these related fac-
tors. After obtaining the pre-test results, we matched the experimental data with the 
control ones and matched the reference sample according to the students’ total scores in 
Chinese and mathematics. After deleting the samples with missing test results, we final-
ly got 229 and 220 valid samples in the experimental and control groups, respectively. 
The two schools that participated in this study were public schools with a good reputa-
tion. No significant differences exist between the two schools in terms of teachers, stu-
dents, and school conditions. 
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Intervention 

In this study, after controlling other related variables, autonomous learning materials 
were set as the only variable. The experimental school students adopted protocol-guided 
learning. This is learning material designed by teachers, with students as the main body, 
problems as the core, practice as the guarantee, and learning method acquisition as the 
fundamental (Xia, 2020). 

To ensure the quality of students’ online learning, the control school used 
teaching videos and live broadcasting videos provided on cloud platforms such as na-
tional public resources, local education, and school network as students’ autonomous 
learning materials. 

In terms of teaching methods, online teaching has become the only teaching 
method because classroom teaching cannot be carried out. During the COVID-19 pan-
demic period, the experimental school organized the teachers of each course to design 
protocol-guided learning (task list) according to the learning objectives of the textbooks 
and students’ academic conditions to make the knowledge organized and systematic. 
Teachers will upload protocol-guided learning (task list) to the class group before class, 
and ask students to prepare according to the protocol and complete the questions. The 
teacher designs or adjusts the teaching micro-classes according to the situation of the 
preparation work submitted by the students. After the students have prepared through 
the protocol, they perform autonomous learning according to the high-quality micro-
classes uploaded by the teachers and complete the classroom training in the process. 
After finishing the course, the teacher will arrange a small amount of homework ac-
cording to the learning situation. Students complete post-practice exercises and upload 
their homework to class groups, and then checked and appropriately guided by teachers 
eventually (Xie & Yang, 2020). 

The control school also adopted online teaching and guidance, and arranged 
students to watch live or recorded video according to the teaching plan or progress eve-
ry day, and completed the exercises arranged by the teacher in the process, and arranged 
the exercises according to the learning course after the study. Students uploaded the 
completed exercises to the online class QQ or WeChat group, and the teachers guided 
them after the correction. 

Test Tools 

The test tools for the pre- and post-tests were all unified standardized test papers pre-
pared by the Teaching and Research Office of Ningbo, Zhejiang Province. The person-
nel preparing the test papers have rich teaching experience. The test papers compiled by 
them have shown good reliability and validity in the past years. The pre-test results 
were selected from the 2019 Ningbo Elementary School unified final exam results, and 
the post-test results were the city-wide unified test results conducted on April 28, 2020. 

In both the experiment and the control groups, student performance was used 
as an indicator of teaching effectiveness. The students in the experimental group mainly 
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used the protocol-guided learning compiled by teachers to conduct targeted autonomous 
learning. The teacher published the prepared protocol through the online platform, and 
the students received it and completed it. The teacher timely understood and summa-
rized the completion, and took the problems with a high error rate as the key issues in 
online classroom teaching. This completed the task of learning while cultivating stu-
dents’ autonomous learning ability. The autonomous learning materials of the students 
in the control group mainly came from the video of famous teachers from the national 
resource platform and local education platform or the live broadcasting and recordings 
of teachers of the school. Through this study, we tried to clarify whether the differences 
in autonomous learning materials have an impact on students’ academic performance. 

Research Process 

This study started planning in late January 2020, officially started in early February 
2020, and ended in late April 2020. 

The end of January 2020 is the preparation stage. At this stage, the two schools 
first determined the participating students and teachers. Through matching and compar-
ison, the situation of the participating teachers and students was the same, and there was 
no significant difference. Second, teaching content and progress were coordinated. Fi-
nally, the materials needed for the study were prepared and the specific flow of the 
study was determined. 

From February to the end of April 2020, the implementation phase lasted 10 
weeks. At this stage, the two schools used different autonomous learning materials for 
teaching. 

Results 

Before the outbreak of the pandemic, all schools in China had finished the 2019 winter 
semester. Therefore, before the study, the students of both schools used classroom 
teaching for daily learning. We used the final test scores of the Chinese and Mathemat-
ics as the pre-test data. During the pandemic period, students from both schools con-
ducted autonomous learning using different learning materials at home. To verify the 
effectiveness of autonomous learning materials, the two schools used a unified stand-
ardized test paper to test the two subjects of Chinese and mathematics of the two 
schools as post-test data. All data were analyzed using the SPSS20.0 for independent 
sample t test, and the score analysis is shown in Table 1. 

From Table 1, the pre-test data of the two groups of second and fifth graders 
had similar average values in the two subjects of Chinese and mathematics. Among 
them, the mean value of the fifth-grade Chinese subjects in the control group was higher 
than that of the experimental group, with a t value of -0.816; and the second-grade 
mathematics subject had the largest t value of 0.891, and the average difference be-
tween the two groups was about 1.2. The p-values of Chinese and mathematics in the 
second and fifth grades were both greater than 0.05. This showed that there were no 
significant differences between the two groups in the normal teaching environment. 
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Table 1. Statistical Analysis of Students’ Pre- and Post-Test Re-
sults. 
  Pre-Test Post-Test Exp. Effect 

Mean SD t p Mean SD t p Cohen’s d 
2nd Grade (Ne=100, Nc=95) 

Chinese 
Exp. 88.31 7.96  

0.28 0.77 
77.06 16.03 

1.18 0.23 -0.21 
Ctrl. 87.84 14.56 80.00 18.54 

Math 
Exp. 91.51 7.72 

0.89 0.37 
84.52 11.54 

3.17 0.002 0.33 
Ctrl. 90.35 10.29 77.34 19.23 

Total 
Exp. 179.82 14.15 

0.72 0.47 
161.58 24.75 

0.95 0.34 0.03 
Ctrl. 178.18 17.27 157.34 36.17 

5th Grade (Ne=129, Nc=125) 

Chinese 
Exp. 78.24 7.20  

0.82 0.42 
80.27 14.69 

5.13 0.00 0.75 
Ctrl. 79.65 18.18 68.03 22.61 

Math 
Exp. 80.25 17.50 

0.39 0.69 
70.91 24.02 

9.56 0.00 1.15 
Ctrl. 79.28 21.58 42.35 23.55 

Total 
Exp. 158.49 22.56 

0.12 0.90 
140.19 40.78 

5.78 0.00 0.74 
Ctrl. 158.93 32.77 110.38 41.39 

Note: Exp.: Experiment Group; Ctrl.: Control Group; SD: Standard Deviation. Ne: Number of the experiment 
group; Nc: Number of the control group. 

 
 
 

Except for the fifth-grade mathematics of the control group (mean: 42.352), all 
subjects had completed basic learning tasks, and the post-test averages had reached the 
qualified level (the standard of qualified level means that the average value is greater 
than or equal to 60% of the total score). Therefore, it can be concluded that the autono-
mous learning of students is only effective for some disciplines. 

It can also be seen from the post-test results that the two groups had differences 
in the learning situation of the students in Chinese and mathematics. Compared with the 
previous average test scores, the second and fifth-grade students had a large difference 
in the average scores of Chinese and mathematics in the post-test. The fifth-grade stu-
dents were particularly obvious. Their mathematics t value is 9.562, and the average 
difference between the two groups was close to 29. The results of the students in both 
groups were significantly different (p < 0.01). In the second-grade mathematics, the t 
value was 3.179 and the p-value was 0.002. There was a significant difference in math-
ematics between the two groups in between the second graders, with a p-value greater 
than 0.05 in Chinese. However, overall, the students in the experimental group were 
generally better than those in the control group who did not use autonomous learning 
materials. 

Discussion 

1. Under major emergencies, is the use of autonomous learning materials con-
ducive to student learning? 
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Autonomous learning materials are an important part of autonomous learning equip-
ment. Sufficient autonomous learning materials have a significant positive correlation 
with learners’ language level, needs, and learning style. Well-organized and appropriate 
autonomous learning materials can promote learners’ self-directed learning (Sheerin, 
1991). 

Compared with the previous test scores, the average post-test scores of the two 
groups had decreased significantly. The reason for this phenomenon was the lack of 
autonomous learning ability of elementary school students, especially those from the 
rural area because they cannot complete the learning tasks independently without the 
direct guidance of the teacher. According to the data of Balkundi (2006) and Yao 
(2020), the human capital owned by teachers plays an essential role in changing stu-
dents’ academic performance. 

However, we also found that except for the fifth-grade mathematics subject in 
the control group, and all other post-test scores reached the pass line, indicating that the 
use of learning materials has a significant impact on student learning without the guid-
ance of teachers. This also demonstrates the idea advocated by Nuthall (2005) that a 
quarter of the specific concepts and principles of student learning are mainly acquired 
through the use of learning materials, designing activities by oneself, or collaborating 
with peers. 

Based on this, we believe that under major emergencies, when teacher class-
room teaching and guidance cannot be carried out, whether it is a school-based learning 
resource designed by the teacher or an open network video resource, the proper and 
reasonable use of autonomous learning materials is conducive to students’ academic 
improvement. 

2. Do different autonomous learning materials have different effects on students’ 
academic performance? 

The two schools participating in this study selected the video resources provided by the 
national, local, and school cloud platforms and the school-based protocol-guided learn-
ing resources prepared by the teachers according to the syllabus and textbooks through 
collective discussions as the autonomous learning of students during the pandemic peri-
od. These were the only variables set in this study. 

Previous studies believed that protocol-guided learning fully considered the 
student’s subjective status, and students carried out activities such as learning, question-
ing, and inquiry-based on the content of the protocol (Chen, 2013), which was condu-
cive to students’ timely discovery and feedback of problems, and thus to obtain more 
targeted guidance, and finally solved the problems in full interaction and communica-
tion between teachers and students (Xu & Du, 2015). Through this study, we found that 
the experimental group using protocol-guided learning as autonomous learning materi-
als had significantly higher post-test scores than the control one. This result is con-
sistent with the data of Zhou et al. (2020), and further demonstrates the validity of pro-
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tocol-guided learning in previous studies with specific research data as scientific evi-
dence (Ou, 2017). 

Based on this, we believe that, compared with other autonomous learning mate-
rials, adopting Chinese localized protocol-guided learning based on student subjectivity 
and learning as student autonomous learning materials is more conducive to the im-
provement of students’ academic level. 

Conclusions 

Based on the above results, this study draws the following main conclusions: 

1. Under the influence of COVID-19, when students learn autonomously, the 
use of autonomous learning materials is effective for most disciplines. 

Through the method of comparative research, this study separately analyzed the stu-
dents’ academic performance in normal teaching and COVID-19 pandemic environ-
ments. The results showed that although the overall scores during the epidemic are low-
er than those in the normal teaching environment, the scores of most of the subjects 
have reached the qualified level. These data reflect that the use of autonomous learning 
materials has a certain degree of positive guidance. By relying on their efforts, students 
can actively improve their ability to learn and explore knowledge. 

2. Compared with audio, video, and other materials, using protocol-guided 
learning as autonomous learning materials, students’ academic performance 
has been improved to a higher extent. 

A large number of studies reported that protocol-guided learning not only has an im-
portant impact on students’ academic performance, but also plays a pivotal role in 
learning ability, independent exploration, and innovation. Zhang et al. (2013) believed 
that protocol-guided learning, as a student’s autonomous learning materials, fully stimu-
lates students’ ability to think independently and cooperate, which is a scientific and 
effective program to promote students’ autonomous learning ability. 

This study is a further exploration of previous studies. By analyzing the post-
test results of the two groups during the pandemic period, it was found that the overall 
learning performance of the experimental group using protocol-guided autonomous 
learning materials was significantly higher than the control group using live broadcast 
and recorded video as autonomous learning materials, which reflects the use of proto-
col-guided Learning materials can more effectively promote the improvement of stu-
dents’ academic level. Therefore, compared with using live broadcast and recorded vid-
eo as autonomous learning materials, adopting China’s localized protocol-guided learn-
ing based on student subjectivity and learning situation as autonomous learning materi-
als is more conducive to the improvement of students’ academic level. 

Suggestion 
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According to the above conclusions, to reasonably choose autonomous learning materi-
als and cultivate students’ autonomous learning abilities and motivations, we recom-
mend: 

1. Teachers should be good at using autonomous learning materials. 

The use of autonomous learning materials is not only a wealth of learning materials for 
students, but also a tool to cultivate students’ autonomy and inquiry awareness. There-
fore, teachers should make reasonable use of autonomous learning materials so that they 
can play the largest role in the students’ learning process. 

2. Schools and teachers should be targeted in choosing autonomous learning 
materials. 

The academic conditions of different schools in different regions are different, and the 
differences in students’ cognitive levels are also obvious. Therefore, designing corre-
sponding autonomous learning materials in a targeted manner, with the help of these 
materials in conjunction with the corresponding autonomous learning mode, can help 
students improve their academic performance. 
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