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Abstract

This study investigated the impact of student perceptions on the effectiveness of web-based assessment technology in identifying
misconceptions. Addressing a gap in research on digital assessment tools in physics education, this study focused on hydrostatic pressure
concepts. The research employs the ADDIE development model (Analysis, Design, Development, Implementation, and Evaluation) to design
and implement the web-based assessment. The study sample consisted of physics students, and the results highlight the potential of web-
based assessments to enhance learning by identifying and addressing misconceptions. Findings reveal that students respond positively to
the use of this technology, which supports the assessment of their conceptual understanding. These findings emphasize the importance of
integrating electronic assessment tools into physics education to improve conceptual understanding and learning outcomes.
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1. INTRODUCTION

The developments that occur in the world today cannot be separated from the existence of technology that
coexists in daily human life. Technology will facilitate all human activities in accessing information (Fitriyana et al.,
2020; Francis et al., 2020; Budiningsih et al., 2019; Popovic et al., 2018). Many technologies have been developed
to be able to access all information, such as smartphones, laptops, and PC (Zhai et al., 2019; Alvarez-Cedillo et al.,
2019; Farozin, 2019; Kusuma, 2021). The existence of technology is a transformation in developing a more
professional system (Racz et al., 2017; Farr, 2017; Yoon et al., 2019; Lusigi, 2019; Amin et al., 2016). Emerging
technologies have the potential to support Education reform and to improve practice in teaching and assessment
(Madsen, 2020; Tsivitanidou et al., 2021; Subramaniam, 2021). This is due to technology that can be integrated
into the realm of Education (Rosana et al., 2017; Raja and Nagasubramani, 2018; Teo, 2019; Astuti, 2021). One of
the technologies that can be used in the realm of education is Web-Based Assessment.

Web-based assessment is part of the E-Assessment. E-assessment is one of the information technologies used
in conducting electronic assessments (Elmabaredy et al., 2020; Ogange et al., 2018; Alshehri et al., 2019; Yilmaz
ince et al., 2020). Web-based Assessment refers to the process of assessing student learning outcomes by utilizing
technology (Salam & Farooq, 2020; Wu et al., 2021; Yuan and Kim, 2018; Appiah and van Tonder, 2018; Astalini et
al., 2019). With the Web-Based Assessment, it makes it easier for teachers to make assessments (Korkmaz and
Toraman, 2020; Tawafak et al., 2018; Chen & Liu 2023). This designed system can have a positive impact on the
evaluation and assessment system in education (Zinn et al., 2021; Arefian & Esfandiari, 2024; Liu, 2024). The use
of Web-Based Assessment makes teacher assessment activities more structured, systematic, and effective
(Henriksen et al., 2018; Keskin and Daya, 2020). Web-based Assessment not only provides a medium to convey
personalized information but also makes it easier to display the results of the assessment anytime and anywhere
(Fathali and Okada, 2018; Essel et al., 2019). The use of web-based assessment is because if you use paper-based
tests in testing and assessing students, it will require accuracy and a long time to correct student test results (data
analysis) (Purwanto et al., 2018). One of the activities that teachers can do by using Web-Based Assessment is to
assess students' misconceptions.

Web-based assessment technology can be used in the assessment of students' misconceptions. Understanding
student concepts needs to be identified by the teacher to be able to prevent students from experiencing
misconceptions in the future (Mohyuddin and Khalil, 2016; Sahin, 2019). The identification of these
misconceptions will certainly be able to improve the quality of students' understanding of concepts (Sirakaya and
Alsancak Sirakaya, 2018; Kanim and Cid, 2020). This is done by the teacher in the learning process where one of
the lessons that needs to be done to identify misconceptions is physics learning (Curto Prieto et al., 2019). Web-
based assessment is one solution in identifying students' misconceptions in learning physics (Hochberg et al.,
2018; Gusukuma et al., 2018). The use of Web-Based Assessment certainly eases the teacher's work in identifying
the assessment results, especially misconceptions (Kesorn et al., 2020; Tor and Gordon, 2020). The use of Web-
Based Assessment in assessing the level of students' conceptual understanding is the right choice (Hudha et al.,
2018; Serevina et al., 2018). Because Web-Based Assessment provides many benefits in conducting an assessment
(Nikou and Economides, 2018; Reyna and Meier, 2018). The benefits of Web-Based Assessment are avoiding
human errors and wasting paper, and the results obtained will come out automatically and in real time (Swida et
al., 2018; Soeharto et al., 2019; Feldman et al., 2018). It can be asserted that the use of Web-Based Assessment
in the process of assessing students' conceptual understanding levels will greatly assist teachers in the learning
process.

Developing a web-based assessment technology requires students' perceptions in its development. Perception
is the experience of a view obtained by inferring information and interpreting it (Yunita and Maisarah, 2020).
Physics lessons are often considered difficult by students due to several factors, one of which is that the material
presented is less understandable, and the media used is less supportive of the learning process (Sorge et al., 2019;
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Thompson et al., 2018). The technology used in the field of education functions as a medium of information for
teachers in presenting information and as a learning resource for students (Astashova et al., 2017; Zughoul et al.,
2018; Muhametjanova and Akmatbekova, 2019).

The development of electronic assessment (Web-Based Assessment) has been widely used in various studies.
As for the research carried out, Lin et al. (2016) conducted a two-tier web-based test that combines the traditional
advantages of written tests and interviews in assessing student answers and student reasons. Further research
conducted by Uce and Ceyhan (2019) conducts an assessment of learning on abstract material to eliminate
conceptual misunderstandings that occur in students. Continue research conducted by Qian et al. (2020) exploring
students' conceptual understanding of the positive relationship with students' self-confidence. Phanphech et al.
(2019) researched using pedagogical strategies to identify the level of understanding of students' concepts and
reduce the misunderstanding of students' concepts in learning physics on electrical circuit material.

In addition to Indonesia, misconceptions in physics are widely studied in various countries. Research conducted
by Taslider (2016) explained that students in Turkey are taught about the concept of photoelectric, but because
the concept is not experienced in everyday life, it can lead to misconceptions. Research conducted by Kamcharean
and Wattanakasiwich (2014) shows that the identification of student misconceptions in Thailand and Laos uses a
two-tier diagnostic test on thermodynamic material where many students experience misconceptions. The
research carried out by Motlhabane (2016) shows that students in South Africa experience many misconceptions
about kinematics material because of the difficulty in determining the distance and speed of objects.

From previous research that has discussed misconceptions about the use of assessment tools, it can be seen
that there are still many researchers who use conventional methods, even though technology has developed
rapidly, so it is very necessary to evaluate the way teachers identify the occurrence of misconceptions and use of
technology in the assessment process. Identifying the occurrence of misconceptions in students at this time has
been widely done, namely by using the development of a four-tier instrument, but according to Widodo et al.,
(2020); and Setiawan and Jaelani (2022) this method is less than optimal, because the source of knowledge from
the student is unknown, so it is necessary to ask questions in the form of level 5 or Five-Tier questions. Five-tier
can be developed using Web-Based Assessment in operation so that teachers can be more optimal in identifying
and assessing the level of understanding of students' concepts.

The results of this study can be used as a consideration for teachers in schools to understand how the influence
of student responses to the use of Web-Based Assessment in students' misconception testing on hydrostatic
pressure material. The results of the development of this product are to be able to give the implication that
students' perceptions greatly affect the results of the level of understanding of the concepts possessed by
students in the hydrostatic pressure material. By knowing that students' perceptions affect the level of conceptual
understanding that occurs in students, the developed Web-Based Assessment can be used by teachers in schools
as a reference in planning the next learning process and helping students understand the concept of good and
correct hydrostatic pressure.

Web-based assessment not only serves to identify and assess misconceptions but also plays a crucial role in
reducing their occurrence among students (McKenzie & Ziemann, 2020; Thohir et al., 2021). Reducing
misconceptions can be seen as a means of improving learning outcomes (Asuman et al., 2018; Cai et al., 2021).
Misconceptions, if left unaddressed, can significantly hinder the quality of learning. Web-based assessments help
students grasp abstract concepts more effectively (Enders et al.,, 2021; Rahman et al.,, 2021). The material
presented through these assessments is designed to be simple and easy to understand, facilitating better
comprehension (Azura et al., 2021; Kaps et al., 2021). Furthermore, the convenience of web-based assessments
greatly supports students throughout the learning process (Aksnes & Sivertsen, 2019; Afrilia et al., 2021). With
this, it is necessary to develop technology in the form of Web-Based Assessment to identify, assess, and reduce
the occurrence of misconceptions experienced by students at school.
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1.1. Purpose of study

Based on the description above, the purpose of this research is to produce a Web-Based Assessment for
assessing the level of students' conceptual understanding and assess if there is an influence of student perceptions
on the results of the web-based assessment of hydrostatic pressure material misconceptions.

2. METHOD AND MATERIALS

This study employs a mixed-methods approach, which is part of explanatory research. According to Irvine et
al. (2020), explanatory research design initially utilizes quantitative methods, followed by the application of
qualitative methods in the second stage. In this study, data were processed using descriptive statistics. Harrison
et al. (2020) noted that descriptive statistics are recommended as an initial step before conducting more complex
data analyses, as they facilitate the organization and identification of data efficiently.

The research design used in this study is development research, focusing on creating a web-based assessment.
The development model employed is the Research and Development (R&D) design, utilizing the ADDIE model. The
ADDIE model is a widely recognized framework for developing educational products and outlines the stages of
development systematically (Woo, 2018; Alnajdi, 2018; Yao, 2021). It is an approach that enhances the
effectiveness and efficiency of assessment and teaching design processes (Ghani, 2018; Alodwan & Almosa, 2018;
Babalola & Omolafe, 2022). The ADDIE model consists of five stages: Analysis, Design, Development,
Implementation, and Evaluation (Budoya et al., 2019; Yuanngoen et al., 2019; Tu et al., 2021).

In this web-based assessment development research, the product reached only the implementation stage. This
was because the objectives of the research were achieved by the time the implementation stage was completed.
The development process began with a needs analysis, followed by a literature review and interviews. In the
design phase, the researcher planned the development of the product in alighment with its specific needs. During
the development stage, the designed product was tested and validated by media experts to assess its feasibility.
Once the product was deemed feasible, it was considered ready for use.

2.1.Participants

The population for this study consisted of students from SMAN 8 Jambi City, with a purposive sampling
technique employed for sample selection. Purposive sampling is a technique in which samples are selected based
on criteria defined by the researcher. The criteria for selecting the sample were that the students had studied the
material on hydrostatic pressure, resulting in a total sample of 22 students.

2.2.Data collection tool

In this study, several instruments were used to develop the web-based assessment, including a media expert
validation instrument, a student perception instrument, and a misconception questionnaire on hydrostatic
pressure. To evaluate the feasibility of the product, a media expert validation questionnaire was used. The grid
for the media expert validation questionnaire can be seen in Table 1.

Table 1
Grid for the media expert validation questionnaire
Variable Indicator Iltems
Functionality 1.  Suitability 3,7,8,9
2. Accuracy 4,5,6
3.  Fulfillment 1,2
Reliability 1. Maturity 15, 16
2. Fault Tolerance 10,11, 12
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3. recoverylan 13,14
Usability 1.  Ability to understand 18, 19, 20, 23

2. Ability to learn 26, 27

3.  Operation 17, 21, 22, 24, 25
Efficiency 1. Time 28, 29

2. Real-Time 31,32,34

3. Resource 30, 33, 35

After the media expert validation test was carried out, the next step was to take a question of misconceptions
on the hydrostatic pressure material with a total of 5 questions. Where is this question adopted from Setiawan &
Yosepha’s (2020) research. The lattice of the five-tier instrument on the hydrostatic pressure material can be seen
in Table 2.

Table 2
The instrument lattice for five-tier hydrostatic pressure material
Theory Question Indicator Question Form Question
Number
Hydrostatic An illustration of a container filled with liquid with a Multiple choice 1
Pressure certain volume is presented so that the hydrostatic
pressure at the bottom of the container is P.
Students can understand the concept of hydrostatic
pressure at the bottom of the container if a liquid is
replaced with another liquid.
Hydrostatic Presented images of vessels associated with Multiple choice 2
Pressure variations in the shape and size of the cross-section
filled with liquid. Students can understand the
concept of hydrostatic pressure at several points in
a vessel.
Hydrostatic Pictured are three open containers filled with Multiple choice 3
Pressure liquids of different shapes and volumes. Students
understand the concept of the pressure of a liquid
in a vessel.
Hydrostatic Pictures of several vessels with different shapes and Multiple choice 4
Pressure sizes are presented, which are filled with similar Multiple choice 5

liquids. Students can understand the concept of
pressure from a liquid on the surface of a vessel

The results of students' answers to five-tier test format questions on hydrostatic pressure material will later
be collected into two categories, namely students who experience misconceptions and students who do not
experience misconceptions. After this misconception test is carried out, then the students' perception of the
misconception test is carried out, where the student perception questionnaire is adopted from the research. The
grid of student perception questionnaires can be seen in Table 3.

Table 3

Grid of perception instruments for web-based assessment
Variable Items
Theory 1,2,3,4,6,7,8,9
Language 5,10,11, 12,18
Appearance 13, 14, 19, 25, 26, 27, 28
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Benefit 20,2122,23,24

The data contained in this study are quantitative data and qualitative data, and both of these data will be
analyzed. Quantitative data in this study were obtained from the results of media expert validation tests, product
trial results, and results from students' perceptions of the use of web-based assessment electronic assessments,
which were then analyzed using descriptive and inferential statistics. Descriptive statistics are statistics used to
determine the distribution of data by explaining the mean, media, percentage, maximum, and minimum values
Tanti et al., (2021). Descriptive statistics in this study will explain the results of the validation test, the results of
product trials, and the results of student perceptions. Inferential statistics is a method used to determine the
population based on a sample to be able to draw general or specific conclusions from the data that has been
processed.

Inferential statistics begins with testing assumptions before testing the hypothesis. The assumption test carried
out in this study is the normality and linearity test. Where the requirements for normality and linearity tests can
be continued to test the hypothesis is seen from the significance value of the two tests must be > 0,05. After the
assumption test is met, a hypothesis test is carried out where the hypothesis test used is a regression test. The
regression test conducted in this study was used to see how the influence of students' perceptions on the use of
web-based assessment to reduce five-tier-based misconceptions. The requirement for the acceptance of the
hypothesis that perception affects the use of web-based assessment to reduce misconceptions is that the
significance value of the tests carried out is more than 0.05. The stages of data collection in this study can be seen
in Figure 1.

Figure 1
Data collection procedure

Web testing in

Needed
'?;?rilal SLS Dvi\égl_%gr;ednt Product tH_]eeugsreorurZ:L;]gn Data Data
interview and assessment Validation in Ltj)s;g\(/jeb— Collecting analysis
study literature assessment
Table 4
Interval of media expert validation category
Assessment Aspect Range Category
Functionality <25% Very Inappropriate
Reliability 25% - 50% Not feasible
Usability 50% - 75% Worthy
Efficiency 75% - 100% Very Worthy

In conducting a media expert validation test to see the feasibility of the web-based assessment to be used, the
data obtained will be converted into a Likert scale (Table 4). This Likert scale consists of 4 scales where the higher
the score, the better the feasibility of the web-based assessment to be developed. Meanwhile, if the score is
lower, the web-based assessment is not good. From the validation interval, the media expert obtained 4 points in
the very good category, 3 in the good category, 2 in the poor category, and 1 in the very bad category. To find out
the value of the category of student perception ratings, it needs to be categorized using intervals, which can be
seen in Table 5.

Table 5
Intervals of perception rating categories
Range Category
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30.0-52.5 Very Bad
52.6-75.0 Bad
75.1-97.5 good

97.6 - 120.0 Very Good

To test the level of student perception, it is necessary to make intervals in grouping the categories of each
student's perception. If the students' perception range is in the range of 30.0-2.5, then it can be categorized as
very bad. If the student's perception range is in the range of 52.6-75.0, the student's perception can be
categorized as bad. If the student's perception range is in the range of 75.1-97.5, the student's perception can be
categorized as good. If the student's perception range is in the range of 97.6—120.0, the student's perception can
be categorized as very good. In addition to knowing the intervals from students' perceptions, it is also necessary
to take intervals from the level of understanding of students' concepts, using the intervals that can be seen in
Table 6.

Table 6

Interval of students' concept understanding level
Range Category
<20% Very low
20% - 39% Low
40% - 59% Currently
60% - 79% Tall
80% - 100% Very high

To see the level of understanding of students' concepts, intervals are used to categorize them. If the student
is in the range <20%, the student is categorized as having very low misconceptions. If the student is in the range
of 20%-39%, the student is categorized as having low misconceptions. If the student is in the range of 40%-59%,
the student is categorized as having high misconceptions. If the student is in the range of 60%-79%, the student is
categorized as having very high misconceptions. If the student is in the 80%-100% range, the student is categorized
as having very high misconceptions.

2.3.Data analysis

The data that has been obtained from the results of interviews and literature studies are then analyzed using
the Miles & Huberman model analysis technique. Miles & Huberman's analysis was carried out in several stages,
namely collecting data, reducing data, displaying data, concluding data, and verifying data (Miles and Huberman,
1994). The qualitative research that has been done by Miles and Huberman (1994) can analyze the data based on
different types and code names so that it will be easier to carry out analysis. After the data has been collected,
the next step is the data is compiled based on the code that has been prepared and determined in the form of a
color code that is done manually. Researchers classify these colors based on aspects that are by the observation
instrument on the student's conceptual understanding level test. After the participants had been grouped
according to the color code, the next researcher analyzed the results of the color code. From the analysis of Miles
and Huberman, the mathematical value of the anchoring and handover process.

3. RESULTS

This development research was conducted with a needs analysis. This needs analysis is used to meet the needs
of teachers and students. A needs analysis was carried out using interview methods and literature studies. The
results of the needs analysis obtained are a reference for researchers in developing electronic assessments in the
form of web-based assessments to assist teachers in the process of assessing student misconceptions. The things
that resulted from interviews and literature studies were to get information from teachers about how teachers
identify misconceptions that occur in students in hydrostatic pressure material and how teachers process data
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from the results of the students' misconception test. This is in line with research conducted by Djudin (2021). In
the research conducted, the researcher tested students' misconceptions by using a paper-based test, which is one
of the factors that causes the low understanding of students' concepts obtained by researchers in their research.
To see the feasibility of this electronic assessment in the form of a web-based assessment, a media expert
validation test is needed first by the validator. The existence of this validation is to determine the feasibility of a
web-based assessment that will be used in identifying the occurrence of misconceptions experienced by students.
The results of the descriptive analysis of media expert validation can be seen in Table 7.

Table 7

Media expert validation test results
No. Assessment Aspect Validator 1 Validator 2

mean Percentage Category mean Percentage Category
1.  Functionality 3.70 74% Good 3.70 75% Good
2. Reliability 3.60 72% Good 3.80 71% Good
3. Usability 3.65 71% Good 3.70 73% Good
4.  Efficiency 3.85 73% Good 3.65 72% Good
Overall average 3.70 72.5% Good 3.71 72.7% Good

In the media expert validation test, an assessment of the assessment aspects in the form of buttons for
functionality, reliability, usability, and efficiency was carried out by the validator to see the results of the feasibility
test for using web-based assessment in identifying students' misconceptions. As for the results obtained in this
validation test, namely the first aspect of the assessment of functionality, the results obtained from the validator
(1) mean 3.70 with a percentage of 74% categorized as good, and the validator (2) mean 3.70 with a percentage
of 75% categorized as good. Second, in the aspect of reliability assessment, the results obtained from validator (2)
mean 3.60 with a percentage of 72% categorized as good, and validator (2) means 3.80 with a percentage of 71%
categorized as good. Third, in the aspect of usability assessment, the results obtained from the validator (1) mean
3.65 with a percentage of 71%, validator (2) means 3.70 with a percentage of 73% categorized as good. Fourth, in
the aspect of efficiency assessment, the results obtained by validator (1) are 3.85 with a percentage of 73%
categorized as good, and validator (2) means 3.65 with a percentage of 72% categorized as good. From the above
results, the overall average of the results of the media expert validation test, validator (1) means 3.70 with a
percentage of 72.5% categorized as good, and validator (2) means 3.71 with a percentage of 72.7 categorized as
good. With the results that have been obtained, it can be concluded that the development of this web-based
assessment is categorized as good, which means that this web-based assessment is feasible to test students'
misconceptions. After the web-based assessment is categorized as good, this website can be directly used to test
the level of understanding of students' concepts, Student misconception results can be seen in Table 8.

Table 8
Percentage of students' concept understanding level
Question Number Understanding Presentation Description
Misconception No Misconception Misconception
1 18% 82% Low
2 5% 95% Low
3 15% 85% Low
4 20% 80% Low
5 17% 83% Low

The results of the students' conceptual understanding level test were obtained by giving 5 questions about
misconceptions to students. This question is given to determine the level of understanding of students' concepts
on hydrostatic pressure material. The questions given are in the form of multiple-choice questions. In question
number 1, it was found that 18% of students experienced misconceptions and 82% of students did not experience
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misconceptions. This means that in question number 1, the level of understanding of concepts that students have
is good because the misconceptions that occur are categorized very low. Then, in question number 2, it was found
that 5% of students had misconceptions, and 95% of students did not experience misconceptions. This shows that
in question number 2, the level of understanding of concepts that students have is good and is included in the
very low category of misconceptions. Next, question number 3, it was found that 15% of students had
misconceptions and 85% did not have misconceptions, this also shows that in question number 3 the level of
understanding of concepts that students have is also good and is included in the very low category of experiencing
misconceptions. Further, in question number 4, it was found that 20% of students had misconceptions and 80%
of students did not have misconceptions. this shows that in question number 4, the level of understanding of
concepts that students have is good, so it can be categorized as low. Finally, in question number 5, it was found
that 17% of students experienced misconceptions and 83% of students did not experience misconceptions. This
shows that in question number 5, the level of understanding of the concept that students have is good, so it is
categorized as very low in experiencing misconceptions.

This also shows that in question number 3, the level of understanding of the concept that students have is also
good and is included in the very low category of experiencing misconceptions. Further, on question number 4, it
was found that 20% of students had misconceptions and 80% of students did not have misconceptions. This shows
that in question number 4, the level of understanding of concepts that students have is good, so it can be
categorized as low. Finally, in question number 5, it was found that 17% of students experienced misconceptions
and 83% of students did not experience misconceptions. This shows that in question number 5, the level of
understanding of the concept that students have is good, so it is categorized as very low in experiencing
misconceptions. This also shows that in question number 3, the level of understanding of the concept that
students have is also good and is included in the very low category of experiencing misconceptions. Further, on
guestion number 4, it was found that 20% of students had misconceptions and 80% of students did not have
misconceptions. This shows that in question number 4, the level of understanding of concepts that students have
is good, so it can be categorized as low. Finally, in question number 5, it was found that 17% of students
experienced misconceptions and 83% of students did not experience misconceptions. This shows that in question
number 5, the level of understanding of the concept that students have is good, so it is categorized as very low in
experiencing misconceptions. Further, on question number 4, it was found that 20% of students had
misconceptions and 80% of students did not have misconceptions. This shows that in question number 4, the level
of understanding of concepts that students have is good, so it can be categorized as low. Finally, in question
number 5, it was found that 17% of students experienced misconceptions and 83% of students did not experience
misconceptions. This shows that in question number 5, the level of understanding of the concept that students
have is good, so it is categorized as very low in experiencing misconceptions. Further on question number 4, it was
found that 20% of students had misconceptions and 80% of students did not have misconceptions, This shows
that in question number 4, the level of understanding of concepts that students have is good, so it can be
categorized as low. Finally, in question number 5, it was found that 17% of students experienced misconceptions
and 83% of students did not experience misconceptions. This shows that in question number 5, the level of
understanding of the concept that students have is good, so it is categorized as very low in experiencing
misconceptions.

Question number 3 has a percentage of misconceptions of 15% and no misconceptions of 85%, which is
included in a small percentage of misconceptions. Furthermore, for question number 4, the percentage of
misconceptions is 20%, and there is no misconception of 80%, including a small percentage of misconceptions.
Continue on question number 5 where the percentage for misconceptions is 17% and not misconceptions 83% is
included in a small number of misconceptions. With the results of the students' conceptual understanding level
test, it can be said that it is very unlikely that there will be misconceptions in students about the hydrostatic
pressure material. Getting the results of the level of student understanding is inseparable from the knowledge
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that students have. The presence of a small number of students is said to be a misconception that can be caused
by the source of knowledge that students get (Dirman et al., 2022). The sources of student knowledge are
themselves, friends, textbooks, learning media used, the internet, teachers, and others.

Figure 2

Misconception test results using web-based assessment
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It can be seen that the results of the answers of students who have filled in the questions in the form of five-
tier which amounted to 5 items in the form of multiple choice in the test using web-based assessment (figure 2).
The results obtained by students are misconceptions, lack of knowledge, false positives, and false negatives. These
results are obtained from student test results contained in the web-based assessment page.

After testing the misconceptions using a web-based assessment, the data was obtained from the student test
results. The next step is to do a descriptive analysis of the effect of the results of misconceptions and student
perceptions. The results of this descriptive analysis obtained from the questionnaire of misconceptions in
hydrostatic pressure material can be seen in Table 9.

Table 9

Descriptive statistics of student perception
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interval Category Description mean Me Mo Max  Min
28-49 STB Very Not Good
50-70 TB Not good
71-91 B Good 82,470 80.00 80 110 60
92-112 SB Very good

The results were obtained from the statistics of student perceptions. In students' perceptions, the mean value
is 82,470, the mode value is 80.00, the minimum value is 60.00 and the maximum is 110.00. From the results
obtained, it can be said that students' perceptions of the student's perception test are categorized as good.
Furthermore, the results of the Normality Test from the misconception test on the hydrostatic pressure material
and students' perceptions can be seen in Table 10.

Table 10
Test of normality
Kolmogorov-Smirnova
Statistics df Sig.
Perception .151 40 .078
Misconception .182 40 .200

Based on table 10. The results were obtained from the normality test of misconceptions and student
perceptions. The results obtained are .078 and .200, which shows that the data is normally distributed, this is
because the requirements for the data to be normally distributed are that the significance value must be 0.05.
Furthermore, the linearity value of the misconception test and students' perceptions of the hydrostatic pressure
material can be seen in table 11.

Table 11
Test of linearity
Sum of Squares df  Mean Square F Sig.
(Combined) 4010,517 5 802.103 15.861 .000
between linearity 185.315 1 185.315 3,664 .068
VAR00010* Group Deviation 3825,202 4 956,300 18,910 .000
VAR00012 from
Linearity
Within Groups 1719,458 34 50,572
Total 5729,975 39

Based on table 11. The results of the linearity test can be seen that the significance value (Sig.) in the Linearity
row is .068, if the significance value for linearity is 0.05 then it can be interpreted that between the independent
variable and the dependent variable, there is a linear relationship. (Setiawan and Yosepha 2020). Furthermore, to
find out the results of the variant of the regression test of students' perceptions of the use of web-based
assessment students' misconceptions can be seen in table 12.

Table 12

Results of Student Perception Regression Test Variants on the Use of Web-based Assessment of Student
misconceptions

Model Sum of Squares df Mean Square F Sig.
Regression 2768.102 1 2786,102 38.056 .000b
1 Residual 2628,873 38 76,393
Total 5927,975 39
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Based on Table 12. It can be seen that the variance of the student perception regression test on the use of
web-based assessment of student misconceptions. The student's significance value is 0.000 which shows that
there is an influence of student perceptions on the results of students' misconceptions in the use of web-based
assessment. These results are the basis for decision-making where the significance value is <0.05. Furthermore,
to find out the results of the regression coefficient test of students' perceptions of the misconception test using a
web-based assessment can be seen in table 13.

Table 13
Results of student perception coefficient regression test against the misconception test in the use of web-based assessment
Model Unstandardized Standardized T Sig.
Coefficients Coefficients
B Std. Beta
Error
1 (Constant) 94,416 2.120 37,897 .000
Misconception 4.445 .700 -.707 -6.169  .000

Simple linear regression has the general equation Y = a + Bx. Based on table 10 by looking at column B of non-
standard coefficients, students get a value of a (number of non-standard coefficient constants) of 94,416 and a
value of b (number of regression coefficients) of 4.445. Because the value of the regression coefficient is not
negative, the student's perception has a positive effect on the student's misconception test (Y) in the use of web-
based assessment. So, the regression equation becomes Y = 94,416 + 4.445X. The significance value is 0.000 which
means Ha is accepted (there is a perception effect on the student's misconception test in the use of web-based
assessment) with the basis for making decisions, the significance value is <0.05 (Rahmatih et al., 2020; Wirantasa,
2017). To find out the magnitude of the effect of student perceptions on the misconception test on the use of
web-based assessment, it can be seen in table 14.

Table 14
Result of Regression Test of Student Perception Determinants of Misconception Test using web-based assessment
Model R R Square Adjusted R Std. Error Change Statistics
Square of the RSquare FChange dfl df2 Sig. F
Estimate Change Change
1 .707a .500 .A87 8.67979 .700 38.056 1 38 .000

The results of the regression test showed that the results of the regression test were the determinants of
students' perceptions of students' misconceptions using a web-based assessment. Based on table 14. The value
of R squares is 0.500 which shows that the effect of students' perceptions on the misconception test using a web-
based assessment is 50%.

4. DISCUSSION

Based on the results obtained from quantitative data interviews and literature studies that have been carried
out, it can be concluded that in the use of web-based assessment students have a positive response to the
application of misconception assessment. Coupled with the perception of students, the more it gives a stronger
reason for the development of this web-based assessment (Mofield and Parker Peters, 2018; Akmam et al., 2018;
Qian et al., 2020). The existence of students' perceptions of this web-based assessment is to provide convenience
in working on questions. The questions and materials contained in the web-based assessment are designed simply
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so that students can easily understand the material provided. There is a student's perception in conducting a
misconception test to see the results of the misconception test conducted by students (King 2019). This proves
that there is a relationship between student perceptions and misconceptions, where if the student's perception
is high then the misconception that occurs in students is low, on the contrary, if the student's perception is low
then the misconception that occurs in students is high.

Electronic assessments such as web-based assessments are expected to provide convenience and new
experiences for students in conducting the misconception test. The novelty of this study aims to determine the
effect of students' perceptions on the results of students' misconceptions by using a web-based assessment. The
misconception test assessment is carried out through a website that has simple features so that it can be easily
accessed by users. Electronic assessment has several advantages so it is more optimal to use. Therefore, electronic
assessments such as web-based assessments are needed to test students' misconceptions at school.

The development of a web-based assessment on hydrostatic pressure material is a good alternative for
teachers in solving problems that often occur in the learning process. This web-based assessment is an electronic
assessment technique that has the right performance to be able to test students' level of conceptual
understanding. In developing a web-based assessment, this is supported by the results of interviews that have
been conducted with teachers at schools, then from the results of students' perceptions of using technology in
the form of web-based assessments, and the results of needs analysis, this done to find out the needs needed in
the process of identifying misconceptions. Students provide advice and input to teachers in solving problems that
exist in schools. Before using this web-based assessment, a media expert validation test was conducted to
determine the feasibility of this web-based assessment in testing, assessing, and reducing misconceptions
experienced by students at school (Ahmadi et al., 2018; Nurdyansyah, 2019). After knowing the feasibility of
developing a web-based assessment that has been carried out by 2 validators, it is known that the developed web-
based assessment can be categorized as suitable for use by teachers in testing, assessing, and reducing
misconceptions that occur in students at school in terms of hydrostatic pressure.

Descriptive tests were conducted on three data sources, namely expert validation, student perceptions, and
misconceptions. Media expert validation showed that the two validators stated that the product was valid with a
level of validity based on the mean of 3.74 which the product was included in the good category. Furthermore, a
student perception test was conducted where from the results of the descriptive analysis, the mean result was
82.47, where the value was in the good category, which means students have a good perception of this
misconception web-based assessment. Furthermore, the results of the descriptive analysis of students'
misconceptions of Pascal's legal material obtained the percentage value obtained at the level of understanding of
students' concepts in question number 1 by 18% of students experiencing misconceptions and 82% not
experiencing misconceptions. This shows that a small number of students have misconceptions. Then in question
2, 5% are misconceptions and 95% are not misconceptions.

Furthermore, in question number 3, 15% are misconceptions and 85% are not misconceptions. Continue on
question number 4 with 20% misconceptions and 80% no misconceptions. Finally, in question number 5, 17% have
misconceptions and 83% do not have misconceptions. This shows that the results of the misconception test
conducted using a web-based assessment can be categorized as very small. The misconception test in the fou-tier
format is often more attractive to students because it is easy to apply but cannot explore student responses in
depth regarding the causes of misconceptions that occur with students. So, therefore (Putra & Hamidah 2020).
Level five questions are open-ended questions (Salsabila and Ermawati 2020). This open-ended question is used
to find out where the source of student knowledge comes from Qonita and Ermawati (2020). This source can be
from yourself, friends, Teachers, how to teach books, teaching materials used, parents, and others. (Setiawan and
Jaelani, 2022). So, the occurrence of misconceptions experienced by students cannot be separated from the
source or cause of the student's knowledge.
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To find out whether there is a student's perception variable that affects the misconception test variable using
a web-based assessment, a regression test is carried out. But before that, it is necessary to test the prerequisites,
namely the normality test and linearity test. The data in this study is normally distributed with a significant value
>0.05, which has been tested with the normality test, and the data has a significant linearity relationship between
the perception variable and the student's misconception test using web-based assessment with decision-making
is a significant value > 0.05 through the linearity test. The fulfillment of these two conditions is a must in hypothesis
testing. If these two prerequisites are met, a regression test can be performed. A regression test was conducted
to see the effect of student perception variables on misconception test variables in the use of web-based
assessment electronic assessments. The regression test that has been carried out, shows that there is a significant
relationship between students' perceptions of the misconception test with the same significance value of 0.000.
This shows that the student's perception variable will affect the student's misconception variable in the use of
web-based assessment of the level of understanding of students' concept understanding. With this, it shows that
if the misconceptions experienced by students are high, then the perceptions that students have are low. On the
other hand, if the students' perceptions are high, the misconceptions experienced by students are low (Basri
2018).

Students' perceptions of the application of web-based assessment of misconceptions test in physics learning
can show the results of how web-based assessment is used in the assessment process. Web-based assessment of
students' misconception test results can increase students' interest in learning. Where this can help teachers in
reducing the occurrence of misconceptions experienced by students. The use of web-based assessment can train
students' independence and creativity online to support the learning process to produce positive student attitudes
in learning. In addition, research on student perceptions of the assessment of students' misconception test results
can also make the assessment process more complex and systematic. This is to the research conducted by Van
der Kleij and Lipnevich (2021) which shows that incorporating technology in students' pedagogical knowledge will
help in developing students' perceptions. Student perceptions can also be linked to the development of student
learning outcomes for the better with positive perceptions (van Dinther et al., 2014). With the integration of
technology, it will improve the experience in student education.

There are some gaps between previous research on misconceptions about hydrostatic pressure material,
where identification of students' misconceptions about hydrostatic pressure material is carried out to be able to
see how the effect of gender on concept misunderstanding (Saputra et al., 2019). Develop a four-tier format
instrument to identify students' conceptions in the hydrostatic field using HCCT which is one of the diagnostic
instruments (Purwanto et al., 2018). A student's misconception test was conducted using a four-level analysis
which was considered effective in identifying misconceptions that occurred in students in the subject of pressure
(Ammase et al., 2019). The use of qualitative methods to investigate students' misconceptions on the topic of
hydrostatic pressure. Identifying students' physics misconceptions on the hydrostatic pressure material using a
four-level diagnostic test with a certainty of response index (CRI) (Syafe'l and Diani 2021).

In conducting development research in education, students' perceptions are needed in the process. Where
perception will help researchers in developing. There are several student perceptions of the use of technology in
the learning process, identification of the level of understanding of students' concepts is carried out by involving
perceptions in seeing the results shown by students in using technology (Jill et al., 2019). Research is conducted
on the effect of students' perceptions in mastering the material by using technology in the learning process to
minimize distractions and encourage effective learning (Santos et al., 2018). The use of technology in the learning
process, according to students' perceptions, is an interesting thing where technology plays an important role in
offering flexibility and convenience for students (Bolliger and Martin 2018). The research was conducted, namely
to see the effect of students' perceptions of electronic assessment (Domingo and Bradley 2018). Overall, it was
found that students' perceptions of the use of technology showed a positive condition, this was supported by
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several previous studies that had been described.

Similar research has been carried out such as this research, namely the research conducted by Mandinach &
Schildkamp (2021) where in the research he did the web was used as a technology to measure the problem-solving
skills of individual students by using interactive web-based assessments. Then the research was conducted by Van
Ginkel et al., (2019) where in his research the web was used as a technology to identify the effect of student self-
assessment. Further research was conducted by Mubarokah et al., (2018) Web-based assessment is used to
increase effectiveness and efficiency in recording teacher assessments and database management systems to
store student assessments for a longer period so that they can be retrieved easily and more regularly. Data
processing. With this web-based assessment, it can help teachers as education personnel in conducting
assessments automatically and the results can be archived for a long period.

The novelty of this study was to determine the effect of students' perceptions on the results of students'
misconceptions. Previous research discussed the differences and the effect of student perceptions on learning
outcomes variables that tend to assess student knowledge. Therefore, this researcher explores the study of the
effect of students' perceptions on the results of the misconception test on hydrostatic pressure material. Web-
based electronic assessment also makes it easier for teachers to manually correct students' answers so that the
assessment process is much more effective and efficient (Suhendi et al., 2018). This study aims to determine
students' perceptions of the application of electronic assessment in identifying the level of understanding of
students' concepts. Teachers as teaching staff are expected to be able to face the growing technological paradigm
by changing the traditional assessment method to a more modern assessment method using web-based
assessments (Arista and Kuswanto 2018). So that this research is expected to be used as a basis for developing a
web-based assessment technology-based assessment process to support the implementation of a better learning
process.

The explanation above can be used as a reference in considering the importance of implementing web-based
electronic assessment as a medium for assessing students' misconceptions of hydrostatic pressure material in
schools. This research has implications for the physics learning process, especially in the assessment process.
Assessment is an important thing to do in the learning process so it must be done carefully. A good assessment
process will result in good and quality physics learning. Therefore, this research has an impact on increasing
students' misconception test results and also increasing the ability of teachers and students to use technology
such as smartphones and laptops in the learning process to facilitate all activities contained in the learning process.

In the research conducted, the researchers were only limited to developing web-based assessment technology
on hydrostatic pressure materials. By using a web-based assessment, it is hoped that in the future teachers will
be more familiar with the application of technology-based assessment in all fields of education, especially in
learning physics at school. The implementation of a web-based assessment will enable teachers to make learning
models as well as more creative and innovative assessments of the availability of existing technology. By doing, in
addition to advancing the ability of teachers and students to use technology, it is also able to generate enthusiasm
for teachers and students in conducting assessments and tests as well as improving the results of students'
misconception tests.

The researcher provides recommendations for further research to develop technology in the form of Web-
Based Assessments on other physics materials in a five-tier format, we already know that our daily life contains a
lot of physics concepts, therefore it is necessary to develop a web-based assessment to identify, reduce, and
assess the level of students' conceptual understanding of other physics concepts. Developing a web-based
assessment, can be done by looking at students' perceptions of using a web-based assessment. The existence of
student perceptions will assist researchers in developing web-based assessment technology that is by student
needs. This is done to build and produce quality students in the learning process at school.
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5. CONCLUSION

This study concludes that the average response given by students regarding the use of web-based assessments
in conducting tests and assessing the level of understanding of the hydrostatic pressure material is Good. Results
Based on the results obtained, where if the perception possessed by students is low, then these students will
experience high misconceptions. Furthermore, if the perceptions possessed by students are high, then the
misconceptions experienced by students are low. The results also show that there is an effect of students'
perceptions on the misconception test conducted by students on the hydrostatic pressure material, this can be
seen from the statistical significance (a < 0.05).

The researcher provides recommendations for further research to develop technology in the form of Web-
Based Assessments on other physics materials in a five-tier format, we already know that our daily life contains a
lot of physics concepts, therefore it is necessary to develop a web-based assessment to identify, reduce, and
assess the level of students' conceptual understanding of other physics concepts. A web-based assessment can
be conducted by observing students' perceptions of using a web-based assessment. The existence of student
perceptions will assist researchers in developing web-based assessment technology that is by student needs. This
is done to build and produce quality students in the learning process at school.
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