
Journal of Physics: Conference Series

PAPER • OPEN ACCESS

Standardized physics practice e-assessment
instrument for senior high school
To cite this article: Dian Purnomo et al 2021 J. Phys.: Conf. Ser. 1796 012090

 

View the article online for updates and enhancements.

You may also like
Surveying Kazakh high school students’
attitudes and beliefs about physics and
learning with the Colorado learning
attitudes about science survey
Nuri Balta, Stephen G Cessna and Assem
Kaliyeva

-

The technological knowledge and the
content knowledge on acid-base concepts
of senior high school STEM students
Edna B. Nabua, Jorgy O. Falcasantos and
Maurine Joy Y. Jerez

-

Gender differences in test anxiety and
self-efficacy: why instructors should
emphasize low-stakes formative
assessments in physics courses
Alysa Malespina and Chandralekha Singh

-

This content was downloaded from IP address 103.3.46.130 on 27/09/2022 at 04:03

https://doi.org/10.1088/1742-6596/1796/1/012090
https://iopscience.iop.org/article/10.1088/1361-6552/abad4a
https://iopscience.iop.org/article/10.1088/1361-6552/abad4a
https://iopscience.iop.org/article/10.1088/1361-6552/abad4a
https://iopscience.iop.org/article/10.1088/1361-6552/abad4a
https://iopscience.iop.org/article/10.1088/1742-6596/1835/1/012015
https://iopscience.iop.org/article/10.1088/1742-6596/1835/1/012015
https://iopscience.iop.org/article/10.1088/1742-6596/1835/1/012015
https://iopscience.iop.org/article/10.1088/1361-6404/ac51b1
https://iopscience.iop.org/article/10.1088/1361-6404/ac51b1
https://iopscience.iop.org/article/10.1088/1361-6404/ac51b1
https://iopscience.iop.org/article/10.1088/1361-6404/ac51b1
https://googleads.g.doubleclick.net/pcs/click?xai=AKAOjssWRWRnmYs8R1sQDitPYU3HbA8TJGsceyucicFM4LqEHAy4jlsPHoLzyOWVXm5-byog7ToFRVBQ4atonK8a0MzyN5zlwS5IEzINl3jAVDhey2DXl_W5jY80e-u4cy3A3ibTghyDNjAbIPSg90rxUI87-Nsf9Fm7BAscVqL1Yro8JgodkSQFBVnyTZ6nXL-Qwvcz963KIMvTCR54r8MlkOeRz8Z8gpCEwea_lNHWLc068yi2NDTyBdDQQzZPNiMRxxIwF52JqPI5dtBut_TyiDyspABgRwkluOuf6XzoeHepWQ&sai=AMfl-YTKSP-IxsPDnuVjVRMaPi5SYgdDIMOp6TD7Ek9ZQaqxgWxMrg6FbzAS4mNffT1bUjFEMEqehjAsTgRPhZk&sig=Cg0ArKJSzNJdc71QlbhI&fbs_aeid=[gw_fbsaeid]&adurl=https://community.electrochem.org/eWeb/DynamicPage.aspx%3Fwebcode%3DEventInfo%26Reg_evt_key%3Dcdc97533-dd9f-4411-a7c2-faa5b85a1388%26utm_source%3DIOP%26utm_medium%3DADV%26utm_campaign%3D242Reg


Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.

Published under licence by IOP Publishing Ltd

Young Scholar Symposium on Science Education and Environment (YSSSEE) 2020
Journal of Physics: Conference Series 1796 (2021) 012090

IOP Publishing
doi:10.1088/1742-6596/1796/1/012090

1

Standardized physics practice e-assessment instrument for 

senior high school 

Dian Purnomo1, Undang Rosidin1, Kartini Herlina1 
 
1Physics Education, University of Lampung 

 

*Corresponding author: dianpurnomo1506@gmail.com  

Abstract. COVID-19 pandemic has a major impact on the world of education. The existence 

of the coronavirus outbreak has hampered teaching and learning activities that usually take 

place face-to-face and have now turned into distance learning (online). Online learning is 

inseparable from an assessment, both cognitive, affective, and psychomotor. Good assessment 

instruments will affect the results to be achieved. This study aims to analyze the e-assessment 

instrument for standardized physics practice exams in senior high school. The subjects of this 

study were 10 high school physics teachers with the selection using purposive. This research 

uses mixed methods, namely research by combining two forms of research, namely qualitative 

and quantitative research. The questionnaire was analyzed quantitatively, while the results of 

the questionnaire data were explained qualitatively. For data collection, the researcher provided 

an online questionnaire for preliminary analysis related to the e-assessment of standardized 

physics practice exams in high schools in Lampung. 

1. Introduction 
 

COVID-19 pandemic has a major impact on the world of education. The existence of this coronavirus 

outbreak hinders teaching and learning activities that usually take place face-to-face. However, this 

pandemic was able to accelerate education 4.0. The learning system is carried out remotely by 

utilizing technology [1] "Distance education, hereinafter referred to as PJJ, is an education in which 

students are separated from educators and learning uses various learning resources through the 

application of the principles of educational / learning technology". The distance education system 

(PJJ), which is perceived as a 21st-century innovation, is an education system that has a wide reach 

across space, time, and socioeconomics. The PJJ system opens access to education for anyone, 

anywhere, anytime. With these characteristics, the PJJ system is often seen as a solution to various 

educational problems, especially those related to equal distribution and democratization of education, 

as well as expanding access to quality education to all levels of society across time and space [2]. 

 Distance education is defined as a teaching method in which students and teachers are physically 

separated and can then take advantage of a combination of technology, including audio 

correspondence, video, computers, and the internet [3]. In the implementation of distance learning 

(PJJ) cannot be separated from an assessment. Through assessment activities, information about 

processes, products, and attitudes towards learning is collected. The information collected is then used 

to make decisions about both individuals and groups involved in the learning process. Distance 

education assessment is carried out through a comprehensive examination mechanism through face-to-

face, long-distance, or centralized use of information and communication technology with direct 
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supervision. Moore [4] define PJJ as "planned learning that takes place separately from its educators, 

requires special learning designs and techniques, communicates through various technologies, and 

uses special organizational and administrative structures". 

 In conducting the assessment we need standardized instruments to collect data as well as 

information. According to Permendikbud [5], an assessment instrument is a tool used to assess the 

learning outcomes of students, for example, tests, and attitude scales. Based on Kemendikbud [6] that 

"Education Assessment Standards are criteria regarding the scope, objectives, benefits, principles, 

mechanisms, procedures and instruments for assessing student learning outcomes that are used as the 

basis for assessing student learning outcomes in primary and secondary education. Assessment of 

learning outcomes aims to monitor and evaluate the process, learning progress, and improvement of 

learning outcomes of students on an ongoing basis. Assessments can be made for a variety of reasons 

and intentions that provide specific practices and perspectives [7] As-assessment from an educational 

point of view has an important role in education [8]. Assessment in education is defined as evaluation 

material to find out how education works effectively for each student. 

 According to BSNP [9], the assessment standards have a valid, objective, fair, integrated, open, 

comprehensive, systematic, criteria-based, and accountable assessment principles. The learning 

outcome assessment instrument used by educators fulfills the substance requirements, namely 

representing the competence assessed, construction, which meets technical requirements following the 

form of the instrument used, and language, namely using good and correct and communicative 

language according to the level of development of students. So that in the process of assessing 

learning outcomes students can represent all aspects to be assessed. If the learning is digital or online 

based, then there must be discussed in the research system as well. So an online-based assessment or 

E-Assessment is needed in the field of education. The use of information technology and computers in 

education is often used as a medium of learning and learning evaluation [10]. 

 E-assessment is the use of information technology for related assessment activities. Cognitive 

abilities were assessed using assessment software, while practical abilities were assessed using e-

portfolios, simulation software, videos, virtual labs, and others. Garrison and Vaughan [11] stated that 

in online learning and assessment there are several advantages, including reconceptualization and 

redesign of learning so that it is more refreshing (fresher), the ability to organize more content, and 

can make it an inquiry community. It offers increased variety and originality in design and 

assignments, for example through e-portfolios, simulations, and interactive games, enabling the 

assessment of skills that cannot easily be assessed in other ways [12]. 

 In e-assessment, students can act as writers and evaluators of feedback results [13]. Morales et al. 

[14] revealed that computers can be used for simulations, manage large amounts of updated and 

enriched information, increase interaction with information, and make learners more participatory in 

the assessment process. Also, Sorensen [15] revealed that online assessments make these assessments 

more efficient in terms of time, funding, and achievement of assessment objectives. When online, it 

can help minimize the level of student cheating every time you carry out an exam and reduce the level 

of subjectivity in data processing. E-assessment provides direct assessment and feedback for students, 

improves student performance, reduces teacher time and labor [16]. 

 In several previous studies in the implementation of distance learning (PJJ), the assessment 

conducted by the teacher was only limited to assessing learning outcomes. Sahidu et al [17] said that 

information and communication technology can be used in evaluating student learning outcomes. 

Ventouras et al [18] made an assessment using multiple-choice questions. Based on the results of a 

questionnaire given to 10 high school physics teachers in the float, the same results were obtained, 

namely that most teachers in distance learning only provide an assessment of learning outcomes, but 

here the teacher has not conducted a skills assessment, namely an assessment on a practical exam. 

Information and communication technology can be used to support and develop cognitive, affective, 

and psychomotor assessments [19]. Practical exams are considered difficult to do in distance learning, 

even though many media can be used in conducting practical exams, for example, virtual labs, 

simulations, tutorials, animations, videos, and so on. Ristekdikti [2] states that the assessment of skills 



Young Scholar Symposium on Science Education and Environment (YSSSEE) 2020
Journal of Physics: Conference Series 1796 (2021) 012090

IOP Publishing
doi:10.1088/1742-6596/1796/1/012090

3

aspects through performance appraisal can be carried out through face-to-face, remote simulations, or 

utilizing information and communication technology. The use of information and communication 

technology can provide updates in the world of education, in this case, e-assessment. The use of 

innovative ICT-based applications can be used in an assessment [20]. The instrument used is in the 

form of a problem adjusted to the competence of graduates or learning outcomes required by the 

curriculum. So that to assess the practice exam based on ICT media, it is necessary to have a 

standardized assessment instrument that can be done remotely or online assessment. 

 

2. Research Methods 

The method used in this research was mixed methods by combining qualitative and quantitative 

research. The technique used in this study used a questionnaire instrument. The research subjects were 

10 high school physics teachers in Lampung with the selection using purposive. The questionnaire was 

analyzed quantitatively, while the results of the questionnaire data were explained qualitatively. For 

data retrieval, the researcher provided an online questionnaire for preliminary analysis related to the e-

assessment of standardized physics practice exams in high school. The flow diagram of the research 

stages is as follows: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Flow Chart of the Initial Stages of the Study 

 

 Based on table 1, this research was carried out through the following stages: (1) conducting a case 

study, (2) identifying and formulating problems with the cases obtained, (3) determining the research 

objectives, (4) creating/formulating a questionnaire, (5) ) distributing questionnaires online to research 
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Case Study 

Research purposes 

Questionnaire Formulation 

Distribute the Questionnaire (Online) 

Data Collection 

Data Analysis in the Form of Research 
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subjects, (6) collecting data from questionnaires, and (7) analyzing data in the form of research 

reports. 

 

3. Results and Discussion 

The results of the case studies and also the questionnaires were related to the analysis of the needs of 

standardized physics practice exams in senior high school, it was obtained data that teachers in the 

implementation of distance learning (online) many teachers only conducted cognitive assessments of 

students and not all teachers conducted skills assessments. especially the practical physics exams in 

the laboratory. This is by the statement Suranti et al. [21] the most important thing in the world of 

education is the process of teaching and assessment, teaching to convey information to students and 

assessments to evaluate the results of the teaching given. Assessment should be used to check the 

extent to which changes in student behavior have occurred through the learning process. the 

assessment also plays a role in providing feedback to improve the learning process that has been used. 

besides, assessment is not only about measuring student learning outcomes at the end of the learning 

program but also monitoring student progress and providing feedback throughout the learning process. 

 Whereas for e-assessment of skills, many use the form of e-portfolio, such as the results of research 

conducted Bennett et al. [22] stated that technology such as e-portfolios, blogs, wikis, and forums can 

be used to encourage student engagement, collaboration, and reflection). Electronic portfolios 

('electronic portfolios') such as [23] are widely used to enable students to record and reflect on their 

learning and to store evidence of achievement, usually across modules. This enables the assessment of 

existing skills if it is not difficult to assess and encourages a reflective approach to learning, with 

students having responsibility for what they put in so they can focus on the positive [24, 25]. Teachers 

can access e- student portfolios for assessment and feedback purposes and portfolios are often 

associated with improving student employability [26]. 

 As for the results of the questionnaire given to 10 high school physics teachers in Lampung, the 

teacher filled out a questionnaire by checking the answers according to the actual situation, the teacher 

could check the answers more than once so that the following data were obtained: 
 

Table 1. The Results of Needs Analysis on Standardized Physics Practice Exams in Senior High 

School 
 

 

No  Question Items and Answer Options The Number of Respondents’ 

Answers 

Percentage 

1 During the COVID-19 pandemic, did your 

school conduct online learning? 

  

Yes  10 100% 

No  2 20% 

2 During the COVID 19 pandemic, what 

online learning did you provide to 

students? 

  

Learning materials 8 80% 

Questions 9 90% 

Assessment 5 50% 

Learning Media 5 50% 

Module 4 40% 

Others 1 10% 

There was no 0 0% 

3 In the implementation of online learning, 

did you give an assessment, yes/no, if so, 

what type of assessment did you give? 

  

Cognitive assessment 8 80% 

Affective assessment 3 30% 
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No  Question Items and Answer Options The Number of Respondents’ 

Answers 

Percentage 

Psychomotor assessment 4 40% 

4 Did you perform psychomotor 

assessments while learning online 

  

Yes 4 4% 

Not 6 60% 

5 In assessing skills in online learning, what 

form of assessment did you give to 

students 

  

 Portfolio 4 40% 

 Project 4 40% 

 Practice 2 20% 

 Product 0 0% 

 Others 0 0% 

 There is no 3 30% 

6 Did you do laboratory practice exam 

assessments on online learning? 

  

 Yes 2 20% 

 Not 8 80% 

7 What types of practice exam media did 

you use when studying online? 

  

 Simulation 2 20% 

 Virtual lab 2 20% 

 Animations 3 30% 

 Video 0 0 

 Application 0 0 

 Web-based 1 10% 

 Others 1 10% 

 I did not use any media 4 40% 

8 Do you make the physics practice exam 

an e-assessment instrument during online 

learning? 

  

Yes 6 60% 

Not 4 40% 

Maybe 10 100% 

9 In your opinion, is there a need for an e-

assessment of physics practice exams in 

online learning 

  

Yes 0 0% 

Not 0 0% 

Maybe 6 60% 

10. In your opinion, is the assessment of the 

physics practice exam can be done in 

online learning? 

  

Yes 0 0% 

Not 4 40% 

Maybe 1 10% 

11 In your opinion, the existing assessment 

was effective enough to improve student 

learning outcomes. 
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No  Question Items and Answer Options The Number of Respondents’ 

Answers 

Percentage 

Yes 7 70% 

No  2 20% 

Maybe  1 10% 

  

 Based on table 2, it was found that during the COVID 19 pandemic, schools had been 

implementing distance learning (online). In online learning, the teacher provided materials, questions, 

assessments, learning, media, and modules. Teachers provided cognitive, affective, and psychomotor 

assessments, but many teachers only gave cognitive assessments and a few teachers did affective and 

psychomotor assessments. Many forms of psychomotor assessments are given in the form of portfolios 

and projects and a few who carry out practical and product assessments, practice media used are 

animations, virtual lab, and video. thus not many teachers do psychomotor assessments due to the 

absence of standardized instruments and also lacking IT resources, therefore based on the results of the 

needs analysis above the standardized physics practice exam e-assessment instrument in high school is 

needed. 

  

4. Conclusion 
 

Based on the needs analysis data from the questionnaire, it was found that in the mass of the COVID 

19 pandemic, schools implemented distance learning (online). In online learning, the teacher provides 

materials, questions, assessments, learning media, and modules. Teachers provide cognitive, affective, 

and psychomotor assessments, but many teachers only give cognitive assessments and a few teachers 

do affective and psychomotor assessments. Many forms of psychomotor assessments are given in the 

form of portfolios and projects and a few who carry out practical and product assessments, practice 

media used are animations, virtual lab, and video. thus not many teachers do psychomotor assessments 

due to the absence of standardized instruments and also lacking IT resources, therefore based on the 

results of the needs analysis above the standardized physics practice exam e-assessment instrument in 

high school is needed. 
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