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Abstract

The era of industrial revolution 4.0 is more emphasis on how to position computers more dominant than
humans in completing all existing activities, including activities in the field of education. So far, student
assessment is still dominant in the form of tests or assignments that do not involve com-puters in the
process. This study aims to develop a computer-based perfor-mance appraisal. This type of research is an
implementation research of stu-dent performance appraisal that adopts the 4D model (Define, Design, De-
velop and Disseminate). The expert test sample consisted of 1 person from an informatics expert and 1
person from the education sector, especially in the field of educational evaluation. The number of samples
from students was taken 20 students who will use the existing system. The data collection method uses a
guestionnaire. Data analysis is using gquantitative and qualita-tive analysis. The results showed that all
teachers had planned student as-sessment activities. Teacher collaboration in planning assessments is still
low, namely only 30%. In addition, the instruments used by teachers were mostly tests in the form of
multiple choice or essays (60%). The other part is the teacher's domination in assessing students is very
large, namely 90%. This means that the assessment process is still centered on the teacher and has not
involved students in the assessment. So, the strategy for assessing student performance by utilizing a
compulter, in this case, is Google form, has a good impact on the learning process.

Keywords: Student Performance; Performance Assessment; Computer Based Assessment.

1 INTRODUCTION process and results of students in learning
activities (Uno & Koni, 2012). Assessment of
student competency achievement is carried out
during the learning process. For this reason,
data is needed as a basis for making decisions
related to the success or failure of students in
achieving competence (Sudirman et al., 2020;
Wahyono, 2019). The assessment process
requires evidence that is carried out
intentionally, systematically, and continuously
which is used to as-sess student competence

One important factor in achieving student
learning outcomes is the implemen-tation of the
learning assessment process (Chanafi &
Mursal, 2016; Pakpahan & Fitriani, 2020). It is
important to carry out an assessment to uncover
or obtain information related to the
achievement of student competence as a whole
(Arikunto, 2012). Thus the target assessment of
students concerns all compo-nents of the
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(Uno & Koni, 2012). The process of collecting
this evi-dence can be done by providing
opportunities for students to demonstrate their
competence, collecting and recording evidence
of demonstrations of student competencies, and
using the evidence to make an overall
assessment of student
demonstrations/performance in the
competencies. The assessment of the process of
achieving student competence involves many
things, such as variations in assignment
models, assessment instruments, and also
includes variations in as-sessment models of
the assignments given (Nafisah & Ghofur,
2020; Putra, 2021). For this reason, it is
necessary to innovate in the assessment process
so that it is more accountable, effective and
efficient and involves students in it. This can be
done by utilizing products from the
development of Information and
Communication Technology (ICT).

However, the rapid development of ICT and its
derivative products has trig-gered major
changes in human life. The presence of
computers as an integral part of the
development of ICT (Hudayati et al., 2021;
Utomo et al., 2020). Currently, the computer is
no longer as a tool in all human activities, but
has become an integral part of human life. This
gave birth to machine (computer) collaboration
innovations with humans. In completing a job,
humans only function as triggers, the rest is
done by the computer. Therefore, in the era of
the industrial revolution 4.0. more emphasis on
how to position computers more dominant than
humans in completing all existing activities,
including activities in the field of education. So
far, student assessment is still dominant in the
form of tests or assignments that do not involve
computers in the process. For this reason
adopting some of the advantages possessed by
ICT can be integrated in learning, especially
with regard to student assessment. Moreover,

there is already a lot of software that is open
source, making it easier for the integration
process in learning.

Solutions to overcome these problems require
proper assessment. Assessing the process and
learning outcomes of students, educators can
use several assess-ment tools. Broadly
speaking, the various assessment tools can be
classified into two, namely assessment with
tests and non-tests (Uno & Koni, 2012).
Assessment by test is usually used to assess the
ability of learning outcomes and the level of
intelligence of students (Arwanda et al., 2020;
Hutapea, 2019). While non-test assessment is
used to assess the attitudes and behavior of
students. Non-test assessment can also be used
to assess student learning outcomes (Subagia &
Wiratma, 2016; Sukmasari & Rosana, 2017). In
the competency-based curricu-lum, the
assessment system carried out by educators is a
class-based assessment model. Class-based
assessment is a teacher's activity related to
making  decisions  about  competency
achievement or student learning outcomes
following a particu-lar learning process (Uno &
Koni, 2012). Therefore data is needed as a basis
for making decisions related to the success or
failure of students in achieving com-petence.
The assessment process requires evidence that
is carried out intentional-ly, systematically, and
continuously which is used to assess student
competence. This evidence-gathering process
includes providing opportunities for students to
demonstrate their competencies, collecting and
recording evidence of demonstra-tions of
student competencies, and using the evidence
to make an overall assess-ment of student
demonstrations/performance in these
competencies.

Previous findings state that the achievement of
student competence can be seen from the
completion of the tasks given by educators
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(Fadlilah, 2021; Zulkifli, 2018). Through the
completion of the tasks given, educators can
assess how capable students can apply their
knowledge and skills in completing assign-
ments in accordance with learning targets and
objectives. For this reason, it is necessary to
determine competency targets in learning that
must be achieved by students. The concept of
an assessment is generally referred to as a
performance assessment (Performance
Assessment). Performance assessment is a
procedure by giving assignments to obtain
information about how well students have
learned (Koyan, 2011). Types or forms of
performance assessment, including structured
forms (exercise) both individually and in
groups, special action tests, long-term projects,
both individually and in groups, or their
combinations, port-folios, demonstrations,
experiments,  oral presentations  and
simulations. This study aims to develop a
computer-based  performance  appraisal.
Through this research, ICT integration will be
carried out in student assessment so that it is
more accountable, effective and efficient in
each process.

2 METHODS

This research is an implementation research on
student performance assess-ment that adopts
the 4D model (Define, Design, Develop and
Disseminate). The Define and Design phases
aim to design a computer-based student
performance assessment concept that is
designed online/online (in a network). At this
stage, a needs analysis will be carried out,
identification of potential and supporters,
assessment and selection of the open source
software used, assessment of the suitability of
the selected software with the characteristics of
the teacher and teaching materials. Analysis of
needs related to assessment and identification
of supporters, discussions have been carried out

with the research team and have been socialized
to students in learning. Considering the
distance learning thats make entire process of
learning activities and assessments is carried
out online. This is very possible because
students and lecturers have obtained quotas for
online learning sourced from the ministry of
education and culture. After con-ducting a
study of the convenience and features of
various open source software, the team decided
to use an online learning service based on
Google Classroom. This application was
chosen because it is easy to use, rich in features,
and has been integrated with Google Suite-
based undiksha mail services, Google Drive
features for cloud storage, Google forms for
assessment services, and online meeting
services in one application.

The Develop and Disseminate phases are the
phases of developing and imple-menting
systems used in real learning. The Develop
phase starts with the devel-opment of
instruments for performance assessment of the
selected course for its implementation. The
course chosen in this study is the Content
Management Systems course. The main
objective of this course is that students are able
to install Content Management System (CMS)
software that is Open Source. Apart from
installing, students are also able to modify
existing features according to the needs of
website creation. Therefore, the develop phase
begins with selecting courses for performance
assessment and then creating a performance
instrument in the form of a performance rubric
according to the competency demands of the
course. The performance rubric that is made is
in accordance with the demands for good
website development and has functional values
according to integrity. The performance rubric
that is made contains things such as ease of
learning, efficiency in use, ease of
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remembering, error frequency rate, user
satisfaction level, navigation system, graphic
design, content, compatibility, loading time,
and functionality. This performance rubric will
be used to assess student assignments related to
web creation using CMS Wordpress. Web that
has been made by stu-dents, then assessed
using the rubric that has been made, then
assessed according to the criteria in the rubric.
The scoring of each criterion in the rubric uses
a Lik-ert scale with a range of 1 to 5. Score 1
for "very poor", score 2 for "poor", scale 3 for
"normal", scale 4 for "good" ” and a scale of 5
for “very good”.

The samples for trials in this study were
lecturers and students. The sample for lecturers
is for expert testing in terms of the existing
system and the content of the assessment
system seen from the educational assessment
principles. As for students, it relates to whether
the system can run properly according to the
fea-tures that will be used for students. Expert
tests from lecturers will be taken by 1 person
from an informatics expert and 1 person from
the education sector, espe-cially the field of
educational evaluation. The number of samples
from students was taken 20 students who will
use the existing system.

3 RESULTS AND DISCUSSION
Results

System for online learning and assessment of
student assignments is using Google
Classroom. This system can be accessed via the
following link https://classroom.google.com/.
The use of Google Classroom in online
learning and learning assessment involves
system users, namely teachers and students.
Teachers and students in a series of systems are
called actors who have tasks according to the
processes contained in the system. Therefore,
in this system there are two main actors as

system users, namely teachers and students.
Some of the system interface displays for
online learning and assessment using Google
Classroom are presented in Figure 1, Figure 2,
Figure 3, Figure 4, and Figure 5.

Figure 1. The Teacher Dashboard page
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Figure 4. Display Page of One Course
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An assessment survey was conducted for
teachers and students. From the teacher's point
of view, a survey was carried out on the
preparation of the as-sessment by the teacher
and a survey on students was carried out on
their opin-ions regarding the involvement of
colleagues in the assessment. The instrument
used in this survey was in the form of a
questionnaire given to the teacher with a choice
of "yes" or "no" answers which described
whether the question or state-ment was made or
not by the teacher. In general, all teachers have
planned stu-dent assessment activities. Teacher
collaboration in planning assessments is still
low, namely only 30%. In addition, the
instruments used by teachers were mostly tests
in the form of multiple choice or essays (60%).

The other part is the teach-er's domination in
assessing students is very large, namely 90%.
This means that the assessment process is still
centered on the teacher and has not involved
stu-dents in the assessment. This can be
interpreted that students only become ob-jects
of assessment. But on the other hand, most
teachers agree that students are involved in the
assessment and not only as objects of
assessment.

The next survey is aimed at students related to
assessments that involve stu-dents in it. The
results of the study showed that most students
benefited from doing self- and peer-
assessments. This is evidence that the
involvement of stu-dents in the assessment is
very beneficial for the students themselves. The
objec-tivity and level of confidence in the
assessment by students is also high (as in points
7 and 8). This means that, in assessing peers,
students really assess accord-ing to the rubric
or instrument given for assessing students'
assignments or ex-ams. Based on these results,
it is appropriate for the teacher to consider
conduct-ing an assessment that involves
students in it. The involvement of students in
the Performance Assignment assessment is to
use the performance rubric that has been
created by the teacher. The performance rubric
contains performance as-sessment criteria
regarding web creation using the Wordpress
CMS. The final results of the assessment
carried out by students are then processed
according to a standard score with a scale of
100. The final score of each student who has
been assessed by his colleagues is shown in
Figure 6.
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Figure 6. Web Development Assessment
Score Graph
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In general, the strategy for assessing student
performance by utilizing comput-ers, in this
case, is Google form, which has a good impact
on the learning process. This includes how to
involve students in the assessment process by
conducting peer-to-peer assessments. The
involvement of students' assessment of their
peers is implemented in one course with an
assessment of performance assignments in the
form of making a web using the Wordpress
Content  Management  System  (CMS)
individually. This web assignment is then
assessed by colleagues using the performance
rubric that has been prepared by the teacher.
Based on the re-sults of the performance
assessment in accordance with the given
performance rubric, the distribution of
performance task scores is close to the normal
curve. These results are proof that the
involvement of colleagues in student perfor-
mance appraisal gives good results. There are a
number of things that need to be noted as well
as suggestions in this research, namely
conducting limited system trials, both from the
teacher's side and from the user's side (as
students or stu-dents). Perform expert
validation (ICT experts and assessment
experts). Model refinement based on expert

input. Model dissemination to sample schools
through experimental research in sample
schools. Analysis of experimental re-sults is
through panel group discussion.

4 DISCUSSIONS

The results of the research conducted prove that
computer-based performance appraisal
products are effective on student performance
in completing Web crea-tion tasks. With the
work assessment rubric, the assessment process
will fulfill the assessment principles. The
principles that must be considered when
carrying out the assessment are Valid,
Obijective, Fair, Integrated, Open,
Comprehensive and sustainable, Systematic,
Criterion-based,  Accountable,  Educative
(Salamah, 2018; Sya’idah et al.,, 2016). By
paying attention to these things, of course the
assessment process will have an impact on the
learning process. The effective-ness of learning
is influenced by how the assessment is carried
out. With the results of the assessment of the
learning process educators will be able to
manage learning well (Chanafi & Mursal,
2016; Pakpahan & Fitriani, 2020; Uttl, B.,
White & Gonzalez, 2017). Likewise, the
existence of performance appraisal will have a
positive impact on the learning process, this is
in accordance with the results of research that
has been done before, including research which
states that performance appraisal is suitable
when used in measuring students' critical think-
ing abilities (Retno et al., 2018). Research
which states that performance assess-ment
instruments can be carried out in practicum
learning (Sukmawa et al., 2019). Research
which states that the instrument for assessing
the performance of students in the 2013 Science
content curriculum gets a very decent category
(Tadhkiroh et al., 2021). Research which states
that PBL based on performance assessment has
an effect on mastery of the concept (Jehanus et
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al., 2019). The results of the study stated that
the performance assessment model in project-
based ethnomathematics learning was feasible
to use to measure students’ math-ematical
thinking process skills (Ulya et al., 2022). The
results of the study stated that the inquiry lesson
performance assessment instrument can be
used by teach-ers to measure students' inquiry
lesson skills (Zahra et al., 2023).

In addition, the assessment process in this study
was carried out using peers as evaluators. In
addition, involving peers in the learning
process greatly impacts the learning process.
Having peers in the learning process will make
students able to learn well. Learning with peers
will encourage students to play an active role in
learning (Oh, 2019). The peer method promotes
independent learning, students learn from
experience which is feedback from their friends
(Gabriele et al., 2016). Peers help, guide and
support each other that can build learning
through  interaction and  collaboration
(Andersen & Watkins, 2018). Learning that in-
volves peers will reduce anxiety and stress, by
being guided, assisted, and given feedback by
peers students will be able to increase self-
confidence (Han et al.,, 2015; Stone et al.,
2013). Based on these descriptions, to create
learning that is conducive and in accordance
with current conditions, learning must provide
opportunities for students to share learning
expectations. In this study, peers are tasked
with assessing what their friends have done has
an impact on student mo-tivation. Peer
assessment is one of the assessments carried out
by peers to assess the work of their friends
(Alias et al., 2015; Jalili & Shishavan, 2020).
Peer rat-ings are used in the project or
percentage appraisal process. Peer ratings are
im-portant in evaluating and encouraging
positive feedback (Liang et al., 2020; Luaces et
al., 2018). Peer assessment increases

accountability and inspires them to increase
interactions with peers so that heterogeneous
judgments are produced (James et al., 2018).
Strategy Peer assessment is very necessary in
the learning process because it will develop
social interaction between peers.

5 CONCLUSION

Computer-based performance assessment
products are effective in improving student
performance in completing Web creation tasks
and have a good impact on the learning process.
This is shown from the results of the
performance as-sessment in accordance with
the given performance rubric, the distribution
of performance task scores given is close to the
normal curve. Therefore it is rec-ommended as
an instrument that can be used to measure
student performance, in this case students.
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