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Abstract  The purpose of the study was to examine the potency of the implementation of e-portfolio supported by 
the implementation of Lesson Study to improve the metacognitive skill and concept comprehension of Cell Biology. 
The activities of the lesson study aimed for developing and enhancing e-portfolio implementation habit carried out 
done seventh times with the same Cell Biology material. The study was followed by quasi experimental study 
conducted on two classes, consisting of 26 and 27 students. One class underwent seven meetings of portfolio and 
another class underwent seven meetings of e-portfolio. The data of the study related to the concept comprehension 
were obtained by valid and reliable pretest and posttest. The data related to the metacognitive skill were obtained too 
by the pretest and posttest supported by a special rubric. The data of the lesson study were analyzed qualitatively. 
The data of the quasi experimental study were analyzed by ANACOVA test, to uncover the difference between the 
two treatments. The results of the study showed that there were significant effects of the implemented treatment on 
the metacognitive skill and the cell biology concept comprehension of the students. The average score of the 
metacognitive skill of e-portfolio class supported by lesson study was 39,4% higher than that of the portfolio class. 
The average score of the concept comprehension of e-portfolio class supported by lesson study was 15% higher than 
that of the portfolio class without lesson study. The implementation of lesson study was significantly effective in 
improving the metacognitive skill and the concept comprehension of e-portfolio class compared to that of portfolio 
class, regardless the previous research reported that the implementation of e-portfolio had unsignificant effect. 
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1. Introduction 
Nowadays, the implementation of internet facility and 

other kind of technology as one of supporting learning 
process are common, even are required to be done 
supporting the process of education in the 21st century for 
the last twenty years. However, many people do not use 
the facility properly, especially in the world of education, 
which impact to the result of the education. Reference [1] 
shows study related to the Internet and the technology 
support on learning, in form of e-portfolio, did not show a 
significant effect to the students’ learning results. The 
similar case was also confirmed as in [2] that the e-
portfolio support did not show a significant effect on the 
improvement of the students’ motivation and learning 
results. Even though a number of studies related to the 
implementation of e-portfolio are reported to be able to 
contribute positive impact, the relative new means do not 

always reveal the expected result. Whereas, the support of 
the implementation of IT in form of e-portfolio should be 
able to be used optimally, especially to enhance the 
technology skill in saving data and modifying various 
information so that it eases the learning process and 
improves the learning result e.g. [3,4,5]). 

The implementation of e-portfolio, which affect the 
learning result including the concept comprehension 
related to certain materials, is closely related to the 
metacognitive skill. Reference [6] shows that the 
metacognitive skill is a skill to predict the learning process. 
Furthermore based on their research result, as in [7], that 
the metacognitive skill, executed step by step will help 
organizing any complex assignment, and it was perceived 
as a kind of the metacognitive performance. Reference [8] 
shows that the learning process structured would loosen 
the brain memory load. Also reference [9] shows that the 
metacognitive skill bring positive impact on students’ 
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learning results. In terms of the implementation of e-
portfolio, Reference [10] shows that this facility enabled 
the students to understand their own ability to describe 
their condition and this ability belonged to metacognitive 
skill. Thus, it can be stated that e-portfolio is able to be 
used to train the students metacognitive skill so that it 
affect their concept comprehension. 

Reference [11] shows that the integration of e-portfolio 
in syllabus would make the facility be more planned, well 
arranged, and monitored so that it contributed to the 
expected learning results. Reference [12] and [13] shows 
stated that the implementation of e-portfolio facilitated 
several activities such as peer assessment, reflection, and 
evaluation so that it enhanced the students’ responsibility 
and individual skill belonging to metacognitive skill. 
Reference [14] added that the implementation of e-
portfolio could describe and conveyed the students’ 
learning experiences through selection, colllection, and 
reflection on the learning result. Besides, as one of 
supporting facilities of learning process and evaluation, 
the e-portfolio had been vastly implemented in European 
countries (e.g. [4,5,15]). 

Based on the result of the studies mentioned, it is 
questionable if the implementation of e-portfolio can 
improve the metacognitive skill and concept 
comprehension in Indonesia? Is there any obstacle of the 
e-portfolio implementation? How to make e-portfolio as a 
potential tool to improve the metacognitive skill and 
concept comprehension? It is necessary to integrate e-
portfolio to another activity so it can bring positive effect 
to the learning process and the learning results. This effort 
is important since the implementation of e-portfolio is 
relatively new as well as promising to empower the 
development of education. 

One of efforts to optimize the effect of e-portfolio in 
learning activity is the implementation of lesson study as 
an integral part of the learning process. There were many 
studies related to the implementation of lesson study 
showing the increasing of learning quality (e.g. [16,17]) 
and affecting the students’ learning result (e.g. [18,19]). 
An increasing of the quality of the lecturer and will also 
affect the learning quality in terms of the material focus, 
experience enrichment, confidence, peer feedback, 
experience sharing, and problem solving. 

Lesson study had been implemented firstly in Indonesia 
in 2001 related to IMSTEP-JICA Project program in 
Bandung-West Java, Yogyakarta-Central Java, and 
Malang-East Java, as in [20]. In 2010 the lesson study was 
implemented at IKIP PGRI MADIUN in Mathematics and 
Natural Science Faculty especially in Mathematics, 
Physics, and Biology Department [21]. The result of the 
lesson study showed an increasing of learning quality 
especially related to those lectures studied at the three 
departments. According to [22] the implementation of 
lesson study will increase the quality of (a) student 
collaboration in learning activity, (b) the implementation 
of contextual learning, (c) life skill, (d) learning activity, 
(e) interaction process based on the curriculum and 
syllabus development, and (f) students-lecturer interaction. 
In the implementation, lesson study can be applied to any 
subjects including Cell Biology. 

Cell Biology subject is an obliged subject for Biology 
students. The material tends to be abstract thus many 
students think that cell biology subject is a difficult 

subject to be learnt due to its abstract characteristics. 
Reference [23] shows that the difficulty level of the Cell 
Biology subject is high for it covers many materials such 
as the main differences of prokaryotic cell and eukaryotic 
cell, the structure and the function of organelle cells, cells 
metabolism, cells reproduction called mitosis and meiosis, 
cells communication, necrosis, and research development 
related to cells. In this case, it is necessary to apply 
appropriate techniques to activate and motivate the 
students to obtain the learning objectives. The 
implementation of e-portfolio supported by share and 
comment activity through lesson study provides a 
posibility of unlimited active interactions among students. 

Considering the above mentioned explanation, it is 
necessary to discuss the role of e-portfolio conducted 
through lesson study so it affects positively to students 
and lecturers. Hence, the study wants to examine the 
effect of the implementation of e-portfolio through lesson 
study on the increasing of the metacognitive skill and the 
concept comprehension of the students related to the Cell 
Biology subject. 

2. The Sample of the Study 
The sample of the study were two parallel classes of 

second semester students of academic year 2013/2014 
programing the Cell Biology subject. Those classes 
underwent lesson study before the experimentation, to 
implement e-portfolio as well as portfolio. The lesson 
study consisted of seven meetings for each class with the 
same Cell Biology material. So, there were fourteeen 
meetings of lesson study overall. 

The two classes were used as two groups, namely the 
experimental group and the control group. The 
experimental group consisting of 27 students underwent e-
portfolio, and the control group consisting of 26 students 
underwent portfolio. 

3. The Procedure of the Study 

3.1. The Lesson Study Implementation 
The lesson study was carried out by teams consisting of 

seven lecturers of Biology Department and eleven 
students of seventh semester programing thesis. The 
lecturers had known and underwent lesson study program 
in 2010-2012. Three of those lecturers had ever become 
modeling lecturers at their mastery subjects. 

The plan-do-see cycle was conducted seven times at 
each class so there were fourteen cycles of lesson study at 
the two classes related to the same material. The cycles of 
the lesson study of the two classes are presented in the 
following Figures. 

 

Figure 1. The cycle of lesson study (Smith, 2010) 
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Figure 2. The cycle application in sample classes 

Table 1. The Lesson Study Schedule of the Two Sample Classes 

No Material 
Plan 

(Phase 
I) 

Do-See 
(Phase 

II) 

Plan 
(Phase 

III) 

Do-See 
(Phase 

IV) 

1 

The cell structure, 
advantages and 

disadvantages of 
learning Cell 

Biology, tools and 
technique of 
learning cell 

18th 
March 
2013 

22nd 
March 
2013 

(Class 
A) 

22nd 
March 
2013 

(Class B) 

24th 
March 
2013 

(Class B) 

2 

The function of 
organic and 

inorganic chemical 
component. 

29th 
March 
2013 

1st 
April 
2013 

(Class 
B) 

1st April 
2013 

(Class A) 

3rd April 
2013 

(Class A) 

3 
The basic structure 
of cell membrane 

and the permeability 

1st 
April 
2013 

8th 
April 
2013 
(Class 

B) 

8th April 
2013 

(Class A) 

10th April 
2013 

(Class A) 

4 
Endomembrane 

System; Supporting 
Organelle 

11th 
April 
2013 

15th 
April 
2013 
(Class 

B) 

15th April 
2013 

(Class A) 

17th April 
2013 

(Class A) 

5 
The structure and 

the function of 
Cytoskeleton 

18th 
April 
2013 

26th 
April 
2013 
(Class 

A) 

26th April 
2013 

(Class B) 

27th April 
2013 

(Class B) 

6 

The structure and 
the function of 

mitochondria and 
chloroplast 

29th 
April 
2013 

2nd 
May 
2013 
(Class 

A) 

2nd May 
2013 

(Class B) 

4th May 
2013 

(Class B) 

7 The nucleus and 
genetic material 

6th May 
2013 

9th May 
2013 
(Class 

A) 

9th May 
2013 

(Class B) 

11th May 
2013 

(Class B) 

Figure 1 and Figure 2 explaind the cycle of the lesson 
study by Smith (2010) and implied on two sample classes. 

The first step preceding the learning activity was the 
explanation of the e-portfolio by the lecturer and its 
component included of assignment that must be brought 
about by the students. In this step, the lecturer also 
demonstrated the way to operate the e-portfolio web 
provided. Based on the Figure 1, the schedule and the Cell 
Biology material of the lesson study applied at the two 
classes is presented in Table 1. 

3.2. The Implementation of The Quasi 
Experiment 

The implementation of quasi experimental study was 
conducted in seven meetings after developing e-portfolio 
and lesson study of Cell Biology. The Biology material 
used in the quasi experiment were: the structure and the 
function of mitochondria and chloroplast, the structure and 
the function of nucleus, genetic material and DNA 
replication; the structure and the function of ribosom and 
Protein Synthesis mechanism, cell cycle and the 
mechanism of mitosis and meiosis, the interaction and the 
communication of cells, apoptosis, necrosis, cell aging, 
stem cell, and cell regeneration. The procedure of the 
quasi experiment is showed on Table 2. 

Table 2. The Procedure of the Implementation of Quasi 
Experimental Study (Tuckman, 1999) 

Pretest Group Posttest 

T1 X1 T2 

T3 X2 T4 
T1 and T3 refer to the pretest  
T2 and T4 refer to the posttest  
X1 refers to the e-portfolio experimental group 
X2 refers to the portfolio control group 

4. The Data of the Study and the Data 
Analysis 

The data of the lesson study were obtained from 
observation sheet, interviews to the lecturers and the 
students, and field note of the lesson study implementation. 
The data were analyzed by applying data reduction 
technique as well as by concluding qualitatively. 

There were two data obtained from the quasi 
experimental study, namely (1) the pretest and posttest 
scores related to concept comprehension of Cell Biology 
and (2) the pretest and posttest score of metacognitive 
skill. The pretest and posttest scores of concept 
comprehension as well as of metacognitive skill were 
measured by the same essay test proven valid and reliable. 
The metacognitive score were computed by the formula 
adopted from Corebima (2006). 

 2 21
3

X YY +
=  

Y1 refers to combined score of the concept 
comprehension and the metacognitive skill (scoring 
process is carried out based on the spesific rubric) 

X refers to the metacognitive skill score 
Y2 refers to the concept comprehension score 

minimizing the metacognitive skill aspect  
The data of the concept comprehension and the 

metacognitive skill were analyzed by using one way 
ANACOVA test supported by SPSS program version of 17. 
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5. Findings 

5.1. The Results of Lesson Study 
The implementation of lesson study supporting and 

habituating the application of e-portfolio by students of 
Cell Biology classes ran very good. The modeling lecturer 
and the members of lesson study team always discussed 
the lesson plan before the lecturing activities were done. 
In the discussion process, the members of the team 
consisting of lecturers and students of the last semester 
gave several constructive feedbacks for the better 
lecturing process. The members also conveyed that there 
were many advantages in terms of developing their 
professionalism and lecturing experience by the 
implementation of lesson study. One of them stated below. 

I think the Cell Biology material will be delivered much 
more better so that the explanation will be more 
interesting and clearer. This condition is the core aspect 
to manage the class well. (See, 17th April 2013). 

The e-portfolio design indirectly gave an advantage for 
the team members, especially in terms of the 
implementation of IT integrated with e-portfolio. In the 
reflection session, there can be seen that one of the team 
members showed some interest in applying e-portfolio 
during her learning process for this activity encourages the 
students and helps them to reflect their learning results. As 
for the modeling lecturer, the advantage of e-portfolio 
adopted at lesson study enhances their confidence. Thus, it 
eases the process of the lecturing. This was reflected from 
the comment of one of team members below. 

As a lecturer, I am interested in applying e-portfolio. 
Considering the implementation so far, I think students 
show their enthusiasm and interest, and feel the challenge 
of each planned assignment and upload it. This can be the 
positive value of the implementation of e-portfolio in 
learning activity even though we know that in the 
beginning we might face few obstacles. (See, 26th April 2013). 

Most students also felt the direct impact of the lesson 
study in increasing the role of e-portfolio implementation 

in Cell Biology class. The discussion method based on the 
given and uploaded assignments in form of e-portfolio, 
enables the students to manage their own time. On the 
other side, some students conveyed that they always 
recheck and revise their assignments before uploading 
them. Therefore, the students had enriched their 
knowledge indirectly by relearning the given materials. 
This condition shows that the student metacognitive skill 
is trained through the evaluation and reflection activities. 

The habituation of e-portfolio through lesson study in 
group can also activate the students in the lecturing 
process. It also enhances the students’ concept 
comprehension related to Cell Biology material. The 
discussion and sharing process by comment media and 
share activity through e-portfolio stimulate the students to 
be careful towards important point in the given material. 
Additional information might also be attained during the 
discussion activity since there is a link of the materials 
appeared in the discussion forum. Hence, it can enrich the 
source of the topic being discussed. 

The implementation of lesson study basically gives 
experience and new discourse in terms of adjusting and 
enhancing the quality of learning. Some difficulties might 
be felt in the beginning of the process, especially in terms 
of adapting the schedule and adjusting the topic discussion 
perception. However, as the activity done, the team will be 
more solid and it will be easier to cooperate and share 
knowledge. 

5.2. The Results of the Quasi Experimental 
Study 

The implementation of lesson study followed by quasi 
experimental study on two classes by giving different 
treatments, namely portfolio and e-portfolio, were aimed 
to examine the effect of the treatments. The analysis result 
related to the metacognitive skill and the concept 
comprehension using ANACOVA are presented in the 
following Table 3 and Table 4. 

Table 3. The Effect of the e-portfolio Implementation on the Student Metacognitive Skill 
Dependent Variabe: Postest 

source Type III Sum of Squares df Mean Square F Siq. 
Corrected Model 1198.140a 2 599.070 5.019 .010 

Intercept 20435.142 1 20435.142 171.220 .000 
Pretest 22.094 1 22.094 .185 .669 
Metode 1170.656 1 1170.656 9.809 .003 
Error 5967.497 50 119.350   
Total 50832.687 53    

Corrected Total 7165.637 52    
a. R Squared = .167 (Adjusted R Squared = .134) 

The result of the ANACOVA test showed on Table 3 
revealed that the critical value is smaller than the 
significant value 0.05. It means that there is a treatment 
effect towards the students’ metacognitive skill. Based on 

the result of anacova test, the average score of the e-
portfolio metacognitive skill of the students is 39,4% 
higher than that of the portfolio metacognitive skill. 

Table 4. The Effect of the e-portfolio Implementation on the Student Concept Comprehension 
Dependent Variable Postest 

Source Type III Sum of Squares df Mean Square F Siq. 
Corrected Model 1506.475a 2 753.238 7.570 .001 

Intercept 4166.899 1 4166.899 41.875 .000 
Pretest 139.096 1 139.096 1.398 .243 
Metode 1074.174 1 1074.174 10.795 .002 
Error 4975.430 50 99.509   
Total 285012.408 53    

Corrected Total 6481.905 52    
a. R Squared = .232 (Adjusted R Squared = .202) 



 American Journal of Educational Research 923 

 

The result of the ANACOVA test (Table 4) revealed 
that the critical value is smaller than the significance value 
of 0.05. It means that the treatment affect on the student 
concept comprehension of Cell Biology material. The 
average score of the e-portfolio concept comprehension of 
the students is 15% higher than that of the portfolio 
concept comprehension. 

6. Discussion 
The result of the study proved that the process of lesson 

study can improve the quality of learning especially in 
terms of the planning, action, and evaluation of arranging 
and the implementation of e-portfolio. In other words, 
consistent implementation of lesson study can affect the 
professionalism of lecturers in teaching (e.g. [18,27]). The 
implementation of e-portfolio affected significantly 
student metacognitive skill and concept comprehension as 
can be seen in Table 3 and Table 4. The more the lesson 
study team involve in discussion, knowledge sharing, 
observation, as well as focus the discussion topic, the 
more they comprehend and improve their lecturer 
professionalism, as in (e.g.[28,29]). The increasing of 
lecturing professionalism affect the lecturing quality and 
the students’ learning result. 

The implementation of this lesson study needs to be 
applied continuously. The e-portfolio implementation 
supported by lesson study showing a significant effect on 
the students’ metacognitive skill and concept 
comprehension of Cell Biology is different from [2] study. 
Whereas [30] showing that the implementation of e-
portfolio could improve the management of learning 
process skill and it belongs to the metacognitive skill. 
Therefore, the implementation of lesson study might 
answer the need of improving learning quality affecting 
the students’ learning result, especially related to the 
metacognitive skill supported by structured tasks. 
Reference [31] shows that the metacognitive skill can 
positively affect the concept comprehension through the 
implementation of e-portfolio. 

The lesson study activity planned and conducted 
systematically before the quasi experimental study makes 
the learning process of Cell Biology more efficient 
especially in terms of developing the lesson plan. The 
modeling lecturer also attain many constructive feedbacks 
related to the material, time allocation, teaching technique 
and assignment, as well as evaluation type related to e-
portfolio. The similar result in terms of the developed 
lesson plan was in [32,33], related to the increasing of 
teaching professionalism supported by lesson study. This 
case showed that there are crucial advantages of the lesson 
study obtained by the lesson study team related to 
continuous material development, classroom management, 
and teaching professionalism increase. 

The implementation of e-portfolio which was carried 
out through several steps, namely plan, do, and evaluation 
through lesson study becomes an effective way in Cell 
Biology class. The number of feedback obtained during 
the implementation of lesson study related to the e-
portfolio makes it more effective in organizing the 
students’ assignment and developing the student thinking 
concept, the metacognitive skill, and the learning activity. 
This result is in line with (e.g. [34,35,36]) that the 

implementation of lesson study of a certain topic and 
begun with the planning action, optimize the ‘do’ process 
and impact the result. Basically, as one of teaching media, 
e-portfolio can effectively and efficiently monitor the 
students’ progress personally through the uploaded 
learning result, as in [5].  

The implementation of e-portfolio monitored 
systematically through the implementation of lesson study 
will be the effective feedback to improve the lecturing 
quality. Reference [37,38] shows revealed the same 
condition that the integration of IT in learning activity, 
such as e-learning and e-portfolio done consistently, 
stimulated the students to be more focus enhancing their 
comprehending compared to that without IT. On the other 
hand, the development of e-portfolio through lesson study 
also provides more time for the students to think of and 
revise their assignments before bringing the topic to the 
discussion forum. Hence, the students can activate the 
metacognitive skill that can affect their concept 
comprehension. 

Both the lesson study team and the students aware the 
impact of the integration of lesson study and e-portfolio. 
As a process, lesson study can build a conducive situation 
to improve the learning quality through sharing 
knowledge, material, and the students’ characters in 
learning. Reference [39] shows that lesson study provides 
many experiences in terms of preparing the learning 
activity compared to individual preparation. Therefore, the 
implementation of lesson study is not only affecting the 
professionalism improvements in teaching but also the 
students’ comprehension development (e.g. [40,41]). This 
result is in line with the statement of an observer saying 
that see delivering the student need is not restricted only in 
the context of cognitive but also related to other skills to 
control and communicate the learning result individually 
in order to build the comprehending and learning attitude. 

7. Conclusion 
The result of the study showed that the implementation 

and the development of e-portfolio supported by lesson 
study are able to improve the lecturing process, the 
metacognitive skill and the concept comprehension of Cell 
Biology of the students. The average score of e-portfolio 
students related to metacognitive skill and concept 
comprehention of Cell Biology is higher than that of 
portfolio students. Therefore, the implementation of lesson 
study can succesfully optimize the Internet application in 
terms of e-portfolio, so the students are capable to raise 
their learning process as well as their learning outcomes. 
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