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Abstract

The development of the network technology offers a good platform for  
independent learning for  engineering students. Metacognition theory is 
introduced into the construction of independent learning network platform. 
First,  relevant  researches are summarized. Second, independent online  
learning and metacognition theory are discussed and the relationship between 
both are discussed respectively. Next,  elements of network independent 
learning are analyzed, and the independent learning network platform is 
designed. Then the network platform of  “reliability theory” is established, 
and  independent learning effect is is noticed to have improved through actual 
CRRNKECVKQP��'PIKPGGTKPI�UVWFGPVU�CTG�UCVKUſGF�YKVJ�VJKU�PGVYQTM�RNCVHQTO��CPF�
obtained good independent learning ability.

Key words: independent learning, engineering students, metacognition theory, 
network platform.
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áaô©ŸG AGQh Ée ≥ah á°Sóæ¡dG áÑ∏£d º∏©J áµÑ°T Èæe AÉæH

¢üî∏ŸG
 π≤à°ùŸG  º∏©à∏d  Èæe  Òaƒàd   á«æ≤J  áµÑ°T  ôjƒ£J  ´ƒ°Vƒe  åëÑdG  Gòg  ∫hÉæàj
 º∏©à∏d Èæe AÉæH ¥É«°S ‘ áaô©ŸG AGQh Ée ájô¶f ¢Vô©à°ùj ƒgh .á°Sóæ¡dG áÑ∏£d
 º∏©àdG  øY çóëàj  ,kÉ«fÉKh  .á≤HÉ°ùdG  äÉ°SGQó∏d  kÉ°VôY åëÑdG  Ωó≤j  ,k’hCÉa  .π≤à°ùŸG
 á°ûbÉæe ∂dP ™Ñàjh ,áaô©ŸG AGQh Ée ájô¶fh ,á«JƒÑµæ©dG áµÑ°ûdG ∫ÓN øe π≤à°ùŸG
 øeh .π≤à°ùŸG º∏©àdG äÉeƒ∏©e áµÑ°T öUÉæY åëÑdG  π∏ëj ºK  .Éª¡æ«H ábÓ©dG
 reliability  á«bƒKƒŸG  ájô¶f  ≈ª°ùÃ  π≤à°ùe  º∏©J  áµÑ°ûd  kÉª«ª°üJ  Ωó≤j   ,ºK
 »∏ª©dG ≥«Ñ£àdG èFÉàf âæ«H å«M ;á°Sóæ¡dG áÑ∏W ≈∏Y kÉ«fGó«e ÉgÈàîjh theory
 áÑ∏£dG A’Dƒg ¿CG èFÉàædG √òg âæ«H Éªc .π≤à°ùŸG º∏©àdG ø°ù– øY áµÑ°ûdG √ò¡d
.º∏©à∏d Ió«L äGQób º¡jód âfƒµJ ób º¡fCGh  º∏©àdG áµÑ°T Èæe øY Ú°VGQ GƒfÉc
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Introduction :
The rapid development of the internet has changed the educational 

environment, which offers convenient information processing platforms 
CPF�FKXGTUKſGF�EQOOWPKECVKQP�CRRTQCEJGU���6JGTGHQTG�VJG�PGV�RTQXKFGU��TKEJ�
learning resources, and many web-based independent learning platforms 
are constructed. Students can study independently based on the network 
platform. With the social development, knowledge updates regularly, 
therefore life-long learning era has become a fact. In this era,  engineering 
students should master the latest science and technology, and they are 
required to continue  learning for life. Independent learning ability of the 
engineering students is a critical factor that decides if  engineering students 
can grasp the latest technology quickly. In recent years, engineering 
UVWFGPVU� UJQYGF� RQQT� KPFGRGPFGPV� NGCTPKPI� CDKNKV[�� CPF� VJGKT� UEKGPVKſE�
attributes became low.  So now they can carry out independent learning 
online. Independent learning based on the web can make engineering 
students more independent  from teacher, and the teacher’s role and the 
teaching management is easy to be weakened. Massive information under 
network environment can lead to  information overload  for them, and the 
randomness of information organization can make them  choose effective 
KPHQTOCVKQP� YKVJ� FKHſEWNV[�� 6JG[� CNUQ� � JCXG� UQOG� FGſEKGPE[� KP� UGNH�
monitoring, therefore in order to achieve effective independent learning the 
learning network platform  based on  metacognition is designed. It  can 
offer essential metacognition support, and the independent learning ability 
of the engineering students can be improved.

In recent years, independent learning based on metacognition and network 
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technology has been the  concern  of  many scientists, and some good 
achievements have been obtained. Lucia Mason et al. examined epistemic 
OGVCEQIPKVKQP�CU�C�TGƀGEVKXG�CEVKXKV[�CDQWV�MPQYNGFIG�CPF�MPQYKPI�KP�VJG�
context of online information searching on the Web. They studied whether 
+PVGTPGV�DCUGF�NGCTPKPI�YCU�KPƀWGPEGF�D[�GRKUVGOKE�OGVCEQIPKVKQP�CPF�VJG�
individual differences examined. Results showed that prior knowledge was 
not related to epistemic metacognition in the search context [1]. Mornar 
Vedran et al discussed the use of  blended e-learning model, which was 
based on a mixture of collaborative learning, problem-based learning, and 
independent learning. It has a combination of a face-to-face environment 
CPF�QPNKPG�NGCTPKPI��4GUWNVU�UJQYGF�VJCV��UVWFGPVU�YGTG�UCVKUſGF�YKVJ�VJG�
pedagogical approach, and their academic achievements were better than 
expected [2]. 

Ching-Huei Chen et al tested the unique and interactive effects of cognitive 
and motivational variables when learning in a supportive online learning 
system based on a path model, and explored the relationships between 
students’ motivational, cognitive, and metacognitive strategy use and online 
performance. Results showed that students’ learning goals and cognitive 
RTGHGTGPEGU�RTGFKEVGF�OGVCEQIPKVKXG�UVTCVGI[�WUG�CPF�NCVGT�KPƀWGPEGF�VJGKT�
performance [3]. 

C. G. Knobbs et al. presented  curriculum innovation  method in which 
UQ�ECNNGF�ŎUQHVŏ�UMKNNU��URGEKſECNN[�KPVGT�RGTUQPCN�CPF�KPVTC�RGTUQPCN�UMKNNU��
This method was established to improve independent learning and develop 
non-technical skills, essential for students on the threshold of becoming 
practicing engineers. Results showed that students’ appreciation of the 
need for these skills, as well as their own perceived competence, increased 
during the course, and their ability to function as independent learners also 
increased [4].

Nada Dabbagh studied the Personal Learning Environment or PLE 
that can integrate formal and informal learning based on social media 
and support student self-regulated learning in higher education contexts, 
and conceptualized the connection between PLE, social media, and self-
regulated learning. A three-level pedagogical framework for using social 
media was provided to create PLEs that support student self-regulated 
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learning [5]. Pao-Nan Chou explored engineering students’ self-directed 
learning abilities in an online learning environment. The instructional 
activity in one experimental study was to simulate an online learning task in 
VJG�TGCN�YQTNF�QPNKPG�EQWTUGU��4GUWNVU�QH�VJG�UVWF[�UJQYGF�VJCV�C�UKIPKſECPV��
positive relationship existed between engineering students’ self-directed 
learning abilities and online learning performances [6]. 

Karsten Stegmann explored the relation between argumentation in online 
discussions, cognitive elaboration, and individual knowledge acquisition. 
The effect of an argumentative computer-supported collaboration script 
)with vs. without( on the formal quality of argumentation, cognitive 
elaboration, and individual knowledge acquisition in online discussions was 
studied. Results showed that a computer-supported collaboration script can 
foster formal quality of argumentation as well as corresponding cognitive 
elaboration [7].

As seen from the existing research achievements, the metacognition 
theory has been integrated into independent learning, and the effect of 
learning on students has been promoted.  At the same time,  independent 
learning based on network has been applied in the teaching procession, 
and the teaching level has been improved. However, independent learning 
network platform based on metacognition theory is unusual, especially for 
independent learning of engineering students, therefore, it is necessary to 
study the construction of it.

Characteristics of online independent learning:
At present network learning has become the main independent learning 

means for engineering students, and the network learning is necessary 
supplement for the classroom teaching. Currently independent learning 
is a main mode of network learning,  which attracts engineering students 
who have  positive attitudes  towards it as the  passive acceptance situation 
of engineering students  is low. It stimulates their interest in learning, and 
develop their creativity. The network independent learning has the following 
characteristics [8]: 
)1( Network independent learning breaks up the limit of  space and time:

The network independent learning can break  space and  time constraints. 

Construction of Independent Learning Network Dr. Bin Zhao
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Not only  can engineering students obtain the teaching information to study 
at any time, but they can also repeat what they  learn, and the learning effect 
of independent learning can be ensured.
)2( Network independent learning contributes to interaction between 
teachers and  students
The real-time and non real-time two-way communication between teachers 
and students can be achieved through BBS )bulletin board system(, E-mail, 
QQ groups and suspect-replying system and other network connections. 
Teachers and students can interact effectively, and the good teaching effect 
can be obtained. 

���0GVYQTM�KPFGRGPFGPV�NGCTPKPI�DGPGſVU�KPFKXKFWCNK\GF�NGCTPKPI
Engineering  students can choose learning content and procession 
independently according to the own actual situation in the procession of 
the network independent learning, and the learning motivation  can be 
developed well. 
)4( Network independent learning advantageous to individualized learning

Students can always communicate with each other and share all kinds 
of learning resources through the network. They  can carry out effective 
learning in depth based on completing the learning task together through 
network discussion exchanges, cooperation, and competition.

The network independent learning can bring some problems, which are 
listed as follows [9]:
)1( Engineering students lack learning self-discipline

Questionnaire investigation is carried out among the engineering 
students in Liaoning Shihua University, 400 questionnaires are issued, 
CPF� ���� SWGUVKQPPCKTGU� CTG� EQNNGEVGF�� #EEQTFKPI� VQ� VJG� ſPFKPIU� QH� VJG��
questionnaire investigation, most engineering students do not know their 
learning characteristics, and spend less time on independent learning, 71% 
engineering students spend less than one hour on studying, and 22%  spend 
about 2 hours on studying and only 7% students spend over 2 hours. One-
third of those surveyed can not make the independent study plan and sort 
out the learning content in time. Because the network teaching management 
is loose, the learning consciousness and self-discipline of the engineering 
students are relatively poor. 
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)2( Engineering students can not get learning guidance in time. Under 
network environment,  interaction between  teachers and students is 
relatively lacking. Students do not communicate with each other, therefore 
VJG[�ECP�PQV�IGV�VJG�IWKFCPEG�QH�VGCEJGTU�YJGP�VJG[�GPEQWPVGT�FKHſEWNVKGU�KP�
learning. They will have serious psychological fear, severe cases will cause 
students to be weary of studying.
)3( Network independent learning lacks effective feedback mechanism

Network independent learning has the characteristics of separating 
from space to time. Although the network course can offer some self-test 
questions. Students only know the existing problems, and they can not 
get  feedback information in time. Therefore, during the procession of 
independent learning they have somewhat learning burnout phenomenon.

Independent learning and metacognitive theory:
)1( Independent learning theory

Independent learning theory is not only a learning attitude, but an ability 
to learning.  It can  develop the subjective initiative of students fully, and 
make them  choose and decide the various aspects of learning with a positive 
attitude, and the good learning effect can be obtained.

There are some factors affecting the improvement of the independent 
learning ability  for students , which are listed as follows:
)a( Some engineering students do not take specialized course seriously; they 
think that professional knowledge is applied in the actual work rarely. They 
lack understanding of raising their own professional qualities. 
)b( The teaching content of specialized course has relative low update speed, 
however with the rapid development of science and technology the update 
speed of professional knowledge increases quickly, but the current teaching 
EQPVGPV�FQGU�PQV� HQNNQY� VJG� HTQPVKGTU�QH� UEKGPVKſE�FGXGNQROGPV��6JGTGHQTG��
students are not interested in specialized courses.
)c( The teaching method of specialized course is improper, and the learning 
enthusiasm for engineering students can not be aroused well. During the 
procession of traditional classroom teaching,  teachers rarely communicate 
with engineering students. Independent learning platform is relatively 

Construction of Independent Learning Network Dr. Bin Zhao
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limited, and the engineering students can not get the guidance of independent 
learning method.

At present, some engineering students have been aware of the importance 
of independent learning, and they hope to improve their  learning ability, 
but there is no independent learning platform for supporting  independent 
learning  for  engineering students. Therefore, it is necessary to establish 
independent learning platform based on network. 
)2( Metacognitive theory

Metacognition is a cognitive activity that regulates the cognitive 
process. It  includes  metacognitive knowledge,  metacognitive experience,  
metacognitive monitoring and control. The object of metacognitive 
knowledge is on the individual, task and strategy. The metacognitive 
experience often accompanies cognition and emotion during the intellectual 
activity. Metacognitive monitoring and control is a regulating mechanism  
used in the procession of solving the actual problems. The three main factors 
interact during the procession of cognitive activity [11]. 
)3( The relationship between metacognition and  independent learning 
online:

Engineering students should set learning goals, make a study plan, 
and do good preparation for studying before the learning activity, and 
they should self check, summarize and evaluate the learning procession. 
The network independent learning put forward higher requirements for 
metacognition ability, such as self-monitoring and self-regulating ability, 
therefore  independent learning and metacognitive ability of the engineering 
students are the critical affecting factors for network independent learning. 
Metacognition procession is an important part of network independent 
learning where learning is achieved under the metacognitive monitoring and 
control. Through network independent learning, engineering students can 
develop their metacognitive level, they can accumulate more metacognitive 
knowledge, improve the metacognitive monitoring and controlling ability. 
6JGTGHQTG�VJG�NGCTPKPI�GHſEKGPE[��QH�GPIKPGGTKPI�UVWFGPVU�ECP�DG�KORTQXGF��
and the sense of self-worth of the engineering students can be promoted 
[12].
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Elements of network independent learning:
Network independent learning platform is made up of four elements: 

engineering students, learning tool, learning resources and teachers. 
)1( Engineering students

Engineering students are the main body of independent learning; network 
independent learning emphasizes “student-centered” teaching method. 
Engineering students can search, read, analyze, identify, and process the 
learning resources based on network. They can construct the knowledge 
preliminarily, and therefore  can control the whole learning process. Every 
action of engineering students can affect the learning effect.
)2( Network platform 

Network platform is a teaching tool for the whole learning process, which 
is a basic condition that can achieve the network independent learning. 
The formidable information resources of network can offer rich learning 
resources for engineering students, and the network platform can ensure 
independent exploration of engineering students. At the same time, network 
platform can offer a series of assisted learning tools to support communication 
between teachers and students, for example, network platform can provide 
the video courses, BBS, exchange area of students, opening and sharing 
platform between teachers and students. The network platform can evaluate 
the learning process and affect of the engineering students and adjust the 
learning method according to the evaluating results. 
)3( Learning resources 

One of the distinct characteristic of the network is the rich source of 
information, engineering students can obtain the information needed 
conveniently based on the search engines in the  computer. Network platform 
can help the engineering students study specialized course, which can offer 
the broad space for independent learning. 
)4( Online tutor

During the procession of independent learning, engineering students also 
need the guidance of the teachers; therefore network platform can act as a 
teacher. 

Construction of Independent Learning Network Dr. Bin Zhao
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Design of independent learning network platform:
)1( Independent learning resources

Independent learning resources include conventional and special teaching 

resources. Conventional teaching resources mainly include teaching 

program; course description, course standard, teaching plan, exercises, 

multimedia courseware, examination items, teaching effectiveness 

assessments and so on. The special teaching resources include expert 

course, hotspot, animation demo, teaching video, online test, course forum, 

interactive platform between  teachers and students. The special teaching 

resources are an important part of the independent learning platform; it 

should not only highlight the characteristics, have peculiar style, but also 

should show the level of teaching and research of specialized course. 

The construction of course resources includes developing, collecting and 

organizing the independent learning resources of engineering students. The 

teaching resources with the characteristic of ease-to-use and ease to-update 

can be constructed based on computer, network, and digital technology. 

6JG�ſIWTG��EQNQT��CPF�HQPV�UJQWNF�DG�OCVEJGF�CRRTQRTKCVGN[��6JG�EQPVGPV�QH�
independent resources should be correct, standard, and complete. 

)2( Web page design

The network center in the college is in charge of technical support for the 

operation and maintenance of the network learning platform. The web design 

can be carried out based on Dream weaver software, and the image used in 

the web page can be designed based on Photoshop software. The web page 

of network independent learning platform applies the HTML-ASP dynamic 

and static mixed information mode. The network learning platform can be 

EQORCVKDNG�YKVJ�OWNVKRNG�ſNG�HQTOCVU��UWEJ�CU�ő��FQEŒ��ő��RRVŒ��ő*.mp3”, “*. 

rmvb”, “*.mov” and so on. During the process of constructing to the network 

platform, teachers should be in charge of developing the teaching resources 

databases based on network technology.

)3( Navigation design of independent learning

Independent learning network platforO�ECP�QHHGT�C�ſTUV�ENCUU�UGNH���UVWF[�
conditions. In order to make every engineering student use the platform easily, 

good navigation tools should be designed. Navigation design of independent 

learning network platform should manifest the idea of taking students for 
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basis, navigation can help the engineering students overcome psychological 
fear, and the engineering students can use the network resources easily, 
then  independent learning  can be achieved. The navigation structure of 
KPFGRGPFGPV�NGCTPKPI�RNCVHQTO�KU�UJQYP�KP�ſIWTG����

Figure 1 Navigation structure of independent
learning network platform

Design of independent learning process based network platform
Under the independent learning network environment, independent 

learning based on metacognition includes the following learning activities: 
before independent learning, choice of learning task, setting the learning 
goals, and making  learning plans. During the process of independent 
learning,  students should search the help of network system, carry out 
independent inquiry, do self guided learning, and make self- records. After 
independent learning,  students can show their learning achievements, carry 
out self-evaluation, and evaluate other students. Engineering students can 
ſPF�QWV�GZKUVKPI�RTQDNGOU�FWTKPI�VJG�RTQEGUU�QH�KPFGRGPFGPV�NGCTPKPI��CPF�
improve the learning method. They  can improve their independent learning 
ability through using the independent learning network platform, and 
they can design the proper learning procedure, and regulate their learning 
process. 

Case study:
In order to verify the effectiveness of independent learning network 

Construction of Independent Learning Network Dr. Bin Zhao
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platform based on metacognition, a case study is carried out. The network 
platform  “reliability theory” is established, and “reliability theory” is a 
professional basic course for them . This course is most closely linked with 
CEVWCN�GPIKPGGTKPI�RTQDNGOU�CU�KV�KU�FKHſEWNV�VQ�NGCTP�VJG�PGVYQTM�RNCVHQTO�
based on  metacognition construction  which can offer a good independent 
learning environment for engineering students. The layout of network 
RNCVHQTO� KU� FGUKIPGF� DCUGF� QP� ſIWTG� ��� 6JG� HQNNQYKPI� OCKP� HCEVQTU� CTG�
considered: 
)1( Enriching independent learning information

The network platform of course “reliability theory” includes the following 
materials:
)a( Course information, such as teaching plan, teaching calendar and so on.
)b( Outline of independent learning.
)c( Outside reading materials and independent learning requirement.
)d( Other learning resources, such as relating journal Web, blog, forum and 
so on. 
)e( Assignments and tests of independent learning. 

In order to make engineering students understand the learning content 
of course “reliability theory”, some pictures, animations, and videos 
can be put on the network platform. For example, causality diagram is 
common method for analyzing the fault reason  in order to make students 
WPFGTUVCPF�VJG�DCUKEU�QH�VJG�VJGQT[���%QTTGURQPFKPI�ſIWTG�UJQWNF�DG�UJQYP�
to engineering students during the process of independent learning, which 
KU� UJQYP� KP�ſIWTG����6JG[� �ECP�WPFGTUVCPF� VJG�OGCPKPI�QH� VJG�ECWUCNKV[�
FKCITCO�VJTQWIJ�UGGKPI�VJKU�ſIWTG��

Figure 2 The causality diagram
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)2( Achieving  self-control 
Independent learning focuses on the autonomy of engineering students. 

However it takes some time for engineering students to learn controlled 
by themselves. Therefore the network platform should set the monitoring 
and managing mechanism, some modules are used in the network platform, 
YJKEJ�KU�UJQYP�KP�ſIWTG����

Figure 3 The monitoring module of independent
learning network platform

)3( Strengthening collaborative learning
The network technology can make engineering students conquer time and 

space, and make up  for the  disadvantage of communication and emotion 
interaction. Monitoring and control can be strengthened through collaborative 
learning. Students can deeply understand  according to the evaluation of 
teachers and other students. They  can understand  knowledge, improve 
team work experience, and remove loneliness through communicating with 
other students and teachers. The common communicating tools can be put 
on the internet, such as BBS, MSN, QQ and so on. 

This network platform is applied in the independent learning of  “reliability 
theory”, and its  effect on   students is improved. Most of them  can 
understand the basic theory of course “reliability theory”.  The same time 
the independent learning ability of the engineering students is improved. 

Conclusion:
Independent learning network platform based on metacognition is 
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established, and students can obtain good independent learning environment. 

They  should set clear learning objectives during the process of applying 

the network platform. The proper learning method can be applied, and  

blind learning can be avoided. Navigation system of independent learning 

network platform is important for improving the learning effect on students 

in order to  go well. In addition, teachers should give appropriate help under 

network environment in order that  students do not get lost in the process 

of independent learning. Based on the network platform, students can 

experience pleasure of independent learning, and get  higher independent 

learning ability of specialized course to  be suitable for the development of 

technology. 
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