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Introduction

Abstract: This research aims to determine electronic portfolio assessment
strategies using Google Classroom to improve students' abilities in learning
chemistry. Assessment is an important aspect of learning to measure students'
abilities. Characteristics of chemical material that contains calculations and
concepts and has connections between concepts, requires the ability to master
concepts and critical thinking skills of students in learning chemistry. Electronic
portfolio assessment using Google Classroom is one of the uses of technology in
the field of education. The method used in this research is a survey method. This
research involved ten (10) high school chemistry teachers from various schools
in Sumedang Regency. The data collection technique uses a questionnaire with
qualitative data type. The research results show that teachers have implemented
various types of assessment in chemistry learning. However, only 70% of
teachers have implemented electronic portfolio assessment and it is not optimal.
In using chemistry learning media, all teachers have used the application Google
Classroom. In terms of students' abilities, both the ability to master chemical
concepts and critical thinking skills are still quite low. The conclusion in this
research is an electronic portfolio assessment using Google Classroom can be an
alternative to improve students' abilities in learning chemistry.

Keywords: Electronic Portfolio Assessment; Critical Thinking Skills; Google
Classroom

result of the learning process that has been carried out
(Ismail, 2020). This collection of works is used as

In the learning process, assessment is an important
aspect that must be considered (Permatasari et al., 2023).
Assessment is an important aspect that must be carried
out because it is used as a tool to assess students' abilities
(Sartika & Yusmaita, 2020). According to Sulistyawati
(2021), good assessment is not only concerned with the
final result, but must also consider the process carried
out by students. One assessment that emphasizes the
learning process is portfolio assessment (Rikizaputra et
al., 2021).

The portfolio contains a collection of students' work
which is arranged systematically and organized as a
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information by teachers and students to reflect
(Karyono, 2022). With feedback from the teacher,
portfolio assessment can be an alternative in improving
students' abilities (Haruna et al., 2018). In accordance
with Kasang (2022) research results, it is stated that
portfolio assessment can improve students' abilities.
Portfolio assessments have several weaknesses, as
explained by Supriani & Ubabuddin (2023), portfolio
assessments require extra time compared to other
assessments and require more storage space. This
problem can be overcome using digital technology in the
form of electronic portfolios (Periadi et al., 2018).
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Electronic portfolio assessment contains a collection of
evidence of students' work using electronic devices or
technology (Rahayu & Wulandari, 2021). Electronic
portfolio assessment is more flexible than conventional
portfolio assessment because it can be used anytime and
anywhere (Song, 2021). Apart from that, Masluhah &
Afifah (2022) stated that electronic portfolio assessment
can use varied assignment formats, can be stored for a
long time, reduces assignment storage space and makes
it easier for students to collect assignments.

Electronic portfolio assessment is one of the uses of
technology in the educational sector that uses Learning
Management System (LMS) (Hakim et al., 2020). LMS
provides an online folder for learning management,
where teachers can post materials and assignments
while students can participate in learning by accessing
materials and collecting assignments (Abazi-Bexheti et
al., 2018). One of the LMS applications that are available
and widely used is Google Classroom, an application
from Google Apps for Education which is free and easy
to use (Dash, 2019). Google Classroom has many
advantages, including saving time because the Google
Classroom setting process is very fast and easy to use, no
need to use paper or paperless, helps distance learning,
increases collaboration and communication without
time limits, and has large data storage (Sudarsana et al.,
2019).

The results of research conducted by Asari et al.
(2022) and Eti (2021), state that there is an increase in
learning outcomes by using Google Classroom in
chemistry learning. Ni (2020) also explains the
implementation of learning using Google Classrom able
to improve students' ability to obtain the information
obtained. Apart from that, the research results of
Danurahman & Arif (2021) stated that the use of Google
Classroom can improve students' critical thinking skills.
Critical thinking skills are one of the skills that students
should have in the 21st century (Hidayat et al., 2022).
According to Danczak et al. (2017), critical thinking skills
can be developed in learning certain scientific
disciplines. In chemistry learning, critical thinking skills
are very necessary for students because they are used in
collecting and analyzing data to arrive at conclusions
(Stephenson et al., 2019). Chemical material has the
characteristic that it contains concepts and calculations
and has connections between concepts, so students need
critical thinking skills and mastery of concepts.

So far there has been no research that examines the
use of electronic portfolio assessment using Google
Classroom to improve critical thinking skills and
mastery of concepts in chemistry learning. Therefore,
researchers feel it is necessary to examine electronic
portfolio assessment strategies using Google Classroom
to improve students' abilities which include critical
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thinking skills and mastery of concepts in chemistry
learning.

Method

The method used in this research is a survey
method. According to Haddar et al. (2023), the survey
method in education is a descriptive research method for
collecting, displaying data from existing phenomena
and finding facts about various problems in the field of
education. The subjects of this research involved ten
high school chemistry teachers from various schools in
Sumedang Regency who were chosen randomly
(random sampling). The data collection technique uses a
questionnaire with qualitative data type. The
questionnaire was distributed using Google Form to fill
in the response online. The data from the questionnaire
was then analyzed to determine teachers' needs for
electronic portfolio assessments in chemistry learning to
improve students' abilities using Google Classroom.

Result and Discussion

Result
Question 1: What types of assessments have you implemented
in learning chemistry?

In this question, all respondents have implemented
various types of assessments in learning chemistry.
There were various answers that emerged regarding the
assessments used by respondents in learning chemistry,
namely written assessments, project assessments,
performance assessments, and portfolio assessments.
The most widely used answer results are written
assessments.

Question 2: Have you ever implemented portfolio assessment
in learning chemistry?

W Ever

M Never

Figure 1. Implementation of Portfolio Assessment

Based on the results of the questionnaire answers,
70% of respondents had implemented portfolio
assessments in learning chemistry. Respondents who
had implemented portfolio assessments stated that the
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implementation was carried out by making reports on
the results of practicum activities and collecting student
assignments for a certain period. Respondents who had
never implemented a portfolio assessment (as many as
30%) said that there would be a lot of portfolio files
piling up so they did not carry out a portfolio
assessment. Apart from that, there are those who still
have no experience regarding portfolio assessment.

Question 3: After carrying out the assessment, do you always
provide feedback on the assignments that students have
completed?

B Always

® Not Always

Figure 2. Giving Feedback

As many as 50% of respondents always give
feedback of the assignments that students have
completed. One respondent said that giving feedback
the results of students' work is a form of appreciation
and to avoid misconceptions or misunderstandings of
students' chemical concepts. As many as 50% of
respondents do not always give feedback on students'
work.

Question 4: What are the obstacles in giving feedback?

All respondents stated that there were obstacles in
giving feedback There are too many students' work so it
will take a lot of time to giving comments.

Question 5: Are you familiar with electronic portfolio
assessment?

As many as 80% stated that they knew about
electronic portfolio assessment and the remaining 20%
still did not know.

Question 6: Have you ever implemented electronic portfolio
assessment in learning chemistry?

As many as 70% stated that they had implemented
electronic portfolio assessments in learning chemistry
and the remaining 30% had never.
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W Ever

M Never

Figure 3. Implementation of Electronic Portfolio Assessment

Question 7: Have you ever used Google Classroom in learning
chemistry?

Based on the results of the questionnaire answers,
all respondents had used Google Classroom in learning
chemistry.

Question 8: Have you ever used Google Classroom to carry
out assessments?

M Ever

M Never

Figure 4. Using Google Classroom in Assessment

Question 9: What are the obstacles in using Google
Classroom?

H Technical assessment
M Internet network
W Gadget Availability

No obstacles

Figure 5. Obstacles to using Google Classroom

It turns out that using Google Classroom in
learning still has obstacles. There were several obstacles
conveyed by respondents from the results of the
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questionnaire answers, namely 50% answered internet
network problems, 30% answered obstacles in technical
assessment, 10% said there were problems with the
availability of students' gadgets and 10% said there were
no problems in using Google Classroom.

Question 10: What is the ability of students to master concepts
in learning chemistry at school?

100 90
80
60
40
10
20 0 0 0
0 ||
Very low Low Quite High Very
Low High

Figure 6. Mastery of Concepts in Learning Chemistry

As many as 90% of respondents stated that
students' ability to master chemistry concepts at school
was quite low and only 10% said it was high.

Question 11: What are the critical thinking skills of students
in learning chemistry at school?

90 80
80

70
60
50
40
30

20 10 10
10 0 0
0 [] |
Quite High Very High
Low

Very Low Low

Figure 7. Critical Thinking Skills in Learning Chemistry

Judging from students' critical thinking skills in
chemistry learning, 10% of respondents said it was still
low, 90% of respondents said it was quite low, and only
10% of respondents said it was high.

Discussion

There are various types of assessments that
respondents use in learning chemistry, namely written
assessments,  project  assessments, performance
assessments, and portfolio assessments. However, the
answer most frequently used by respondents was
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written assessment. This shows that respondents still
widely use written assessments in learning chemistry.
Syam (2020) stated that the dominant use of written test
assessments in learning is still not optimal for
determining students' abilities. According to Nahadi &
Firman (2019), a combination of various types of
assessments is needed to obtain information on students'
abilities. Portfolio assessment is a type of assessment
that can be concrete and valid evidence in obtaining
information on students' understanding of concepts
(Amanda et al, 2022). Apart from that, the use of
portfolio assessment can also improve students' critical
thinking skills (Syzdykova et al., 2021).

As many as 70% of respondents have implemented
portfolio assessment in learning chemistry. According to
the results of the questionnaire, the obstacle for teachers
in carrying out portfolio assessments is the large number
of portfolio files that will accumulate. This is in line with
research by Juhanda et al. (2015), one of the weaknesses
of conventional portfolio assessment is that it requires a
lot of space to store student assignment files. As many as
20% of respondents have not implemented portfolio
assessments because they still have no experience with
portfolio assessments.

One of the advantages of portfolio assessment is
that it can see the development of students' abilities
based on feedback given by the teacher (Farihah, 2021).
As many as 50% of respondents always give feedback of
the assignments that students have completed.
Respondents stated that giving feedback is a form of
appreciation and to avoid misconceptions or
misunderstandings of chemical concepts in learning. As
many as 50% still have not fully delivered feedback to
student assignments. Obstacles in giving feedback is a
pile of participant assignment documents so that it will
take a lot of time to provide comments. This problem can
be overcome by implementing electronic portfolio
assessment (Wijayanti & Basyar, 2016). Electronic
portfolios can better accommodate the increasing range
of assessments and are more flexible than conventional
portfolios (Nurhayati & Sumbawati, 2020). As many as
80% of respondents already knew about electronic
portfolio assessment, but only 70% of respondents had
ever implemented electronic portfolio assessment in
learning chemistry.

One of the LMS (Learning Management System)
applications which is widely used in learning, namely
Google Classroom. This can be seen from the answers of
all respondents who stated that they had used Google
Classrom in chemistry learning. The research results of
Rosa & Suryadi (2022) also state that there is an increase
in learning chemistry outcomes with using Google
Classroom. However, all this time Google Classroom
more widely used only as a learning tool. As many as
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20% of respondents have not used Google Classrom as a
means of assessment. This means that not all teachers
using Google Classroom as a means of assessment.
Whereas Google Classroom has many interesting
features, one of which is the easy task collection feature
(Andewi & Pujiastuti, 2021). Besides that, Google
Classroom integrated with other product applications
from Google which can support the use of this
application. Thus, it is necessary to carry out research on
utilization Google Classroom as a means of assessment.

Although the application Google Classroom has
been widely used, but it turns out teachers still have
several obstacles in using it. As many as 50% of
respondents answered that there were internet network
problems, 30% answered that there were problems with
technical assessment, 10% said there were problems
with the availability of students' gadgets and 10% said
there were no problems in using Google Classroom. On
the other hand, the rapid development of information
technology in the 21st century has a great influence on
the world of education (Sole & Anggraeni, 2018). One
influence that can be felt is the use of computer and
internet technology in learning or what is called
electronic-based learning. Use Google Classroom
become one form of application of electronic learning.
Teachers and students are required to master the use of
information technology. Therefore, teachers need to
prepare students to be able to adapt in using technology
and information according to developments in science
and technology.

Apart from technology and information skills, the
skills that students must master in the 21st century are
communication skills, collaboration skills, critical
thinking skills and problem solving (Rahmawati et al.,
2019). One part of higher-level thinking that is the main
concern of education in the 21st century is critical
thinking skills (Kriswantoro et al., 2021). Critical
thinking skills in learning chemistry are needed in
analyzing emerging chemical symptoms or phenomena
(Manik et al., 2020). Judging from the results of the
questionnaire, 10% of respondents said their critical
thinking skills in learning chemistry were still low, 90%
of respondents said they were quite low, and only 10%
of respondents said they were high.

Chemical material has the characteristics of being
computational and containing concepts and
relationships between concepts, so students need the
ability to master chemical concepts. From the results of
the questionnaire, as many as 90% of respondents stated
that students' ability to master chemistry concepts at
school was quite low and only 10% said it was high.
Judging from the results of the questionnaire, the
average students' ability to master concepts and critical
thinking skills is still quite low. Thus, there needs to be
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a strategy to improve students' abilities, both the ability
to master concepts and critical thinking skills. Students'
abilities can not only be developed through learning, but
can be developed and improved through assessment
(Hasan et al., 2020).

Electronic portfolio assessment is an alternative
that can be implemented to measure students' abilities in
accordance with the digital era. The research results of
Juhanda et al. (2015), shows that portfolio assessment
can improve students' mastery of concepts. Research by
Syzdykova et al. (2021), states that the use of electronic
portfolio assessments can improve students' critical
thinking skills. The advantage of electronic portfolio
assessments is that teachers can give them immediately
feedback towards student assignments. Thus, students
can immediately carry out self-assessment from
feedback which has been given by the teacher. After
getting feedback from the teacher, students can return
assignments that have been corrected. This process can
improve students' abilities (Kurniawan et al., 2022). This
activity can be carried out via the Google Classroom
application.

Google Classroom can help in deeper teaching and
learning activities, because students can collect
assignments, while teachers can distribute assignments
and assess assignments wherever and whenever
(Bintarawati & Citriadin, 2020). Delivery of material
through features of Google Classroom can help students
to construct their mastery of concepts, thereby enabling
students to process critical thinking better and
continuously (Patimah et al., 2021). Electronic portfolio
assessment strategy using Google Classroom is expected
simplify the assessment process in learning chemistry.
Apart from that, giving feedback from educators and
self-assessments carried out by students which can be
done through the features in Google Classroom is also
expected to improve students' ability to master concepts
and critical thinking skills in learning chemistry.

Conclusion

Teachers have implemented various types of
assessments in learning chemistry. As many as 70% of
teachers have implemented portfolio assessments, both
conventional portfolio assessments and electronic
portfolio assessments, but their implementation is still
not optimal. In using information technology, all
teachers have used Google Classroom applications in
learning chemistry. Using Google Classroom, the teacher
can give feedback to make improvements to
assignments that have been submitted. This process is
carried out continuously so that it can develop students'
abilities. In terms of students' abilities, both the ability to
master chemical concepts and critical thinking skills are
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still quite low. The conclusion in this research is an
electronic portfolio assessment using Google Classroom
can be an alternative to improve students' abilities in
learning chemistry.
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