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Abstract. The absence of ideal characteristics from the use of practicum can be solved based on empirical data which makes 

the practicum more effective. Reality construction is a way of taking pictures based on what students get from practical 

experience. The purpose of this study is to identify indicators of reality construction formed by students in online practicums. 

The method used is a meta-analysis by reviewing 24 international journals. The data analysis used is quantitative data analysis 

with effect size and percentage, while qualitative data analysis is for data resulting from narrative studies of the studies 

encountered. Based on analysis study of reality construction indicators can be generated five indicators that often appear, 

which is conceptual understanding, relevance and contribution of laboratory activities, student satisfaction, interaction and 

laboratory work patterns, resources and instructional. Students' conceptual understanding can be increased by applying online 

practicum. More than 60% of respondents stated that the contribution of online practicum is the same or better than 

conventional practicum. Overall, students feel quite satisfied in accessing online practicum, especially satisfaction in terms 

of time. However, students have more difficulty collaborating in online practicums. Along with the development of digital 

technology can facilitate interaction by communicating virtually. In addition, adequate quality of resources and instructional 

resources are needed so that they can effectively frame student learning. 
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INTRODUCTION 

Education is a very important activity for 

humans, because it can change behavior and 

knowledge for the better. Education is the main 

learning service offered to future generations, so 

the purpose of education must meet the demands 

of a changing world (Astalini et al., 2019; Bao & 

Koenig, 2019). The purpose of education has 

evolved, not only the end result is considered but 

also required to understand the learning process. 

Learning theory is increasingly emphasizing the 

active and meaningful learning process in 

learning situations. Students are required to be 

centered in the learning process and the teacher as 

a facilitator. An important part of the learning 

process is compiling knowledge and connecting 

with previous knowledge (Beerenwinkel & Arx, 

2017). Structured and well-organized knowledge 

is also important for problem solving (Boisandi & 

Darmawan, 2017). Hierarchically structured 

knowledge can improve accessibility as well as 

show relevant details in working memory storage. 

The world is currently faced with the Covid-

19 pandemic which has changed many sectors, 

especially the education sector. The current 

educational process is shifting from face-to-face 

learning to online learning. Characteristic of 

online learning is the separation between students 

and teachers and other students in the learning 

process. The development of digital technology 

makes online learning easier to implement 

(Schröder-Turk & Kane, 2020). The physics 

learning process does not only require students to 

memorize concepts, but students are required to 

understand and apply these concepts (Aminudin 

et al., 2019). Physics learning emphasizes 

providing direct experience to develop 

competencies and skills. 

The application of practicum in physics 

learning has an important role, which is to deepen 

understanding and application of concepts 

(Panuluh et al., 2020). Physics learning cannot be 

learned meaningfully without practical 

experience in the laboratory (H. O. Kapici et al., 

2019). Laboratory experiences provide 

opportunities for students to build their own 

knowledge through experimentation. The 

implementation of the practicum can be done in 

various ways so that it remains carried out during 

the online learning process. The variations of the 

practicum used by the teacher include virtual 

laboratories, demonstrations and hands-on (Noor 

et al., 2020). 

The application of practicum can create 

interactive learning that will have a motivational 

effect by creating a sense of responsibility and 

allowing students to play an active role in the 

learning process. The practicum process involves 

textual and visual information that can activate 
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the sensory system and provide a more realistic 

and authentic approach for students. Component 

combination of verbal and writing may lead to a 

better processing within a limited working 

memory (Chiu & Hew, 2018). Practical 

implementation in physics learning is an 

inseparable part. 

Practical application is needed so that students 

are able to construct understanding directly. 

Practicum in the physics learning process can 

improve student performance, especially in 

aspects of knowledge, process skills and student 

attitudes (Asrizal et al., 2018). However, there is 

no agreement on the ideal characteristics and use 

effects of laboratory experience. This lack of 

agreement can be resolved with better empirical 

data on what makes the practicum effective. 

Reality construction is a way of taking pictures 

based on what students get, the understanding that 

students get during the practicum.  

METHOD 

Research Goal 

The purpose of this research is to identify the 

indicators of reality construction that are formed 

by students in the implementation of practicum. 

Sample and Data Collection 

This study uses a meta-analysis method by 

reviewing several journals. Meta-analysis can be 

done by comprehensive analysis of a number of 

journals from several research results on the 

chosen topic. The instrument used is a human 

instrument. After the focus of the research 

becomes clear, it will be developed into a simple 

instrument that is expected to be able to complete 

the data and compare the data that has been found 

previously. Data collection technique used 

documentation techniques. The population in this 

study is an international journal of "online lab or 

lab remotely" in 2000-2020. The research sample 

was taken using a purposive sampling technique 

taken as many as 24 international journals. 

Analyzing of Data 

The data analysis used is quantitative data 

analysis with effect size and percentage, while 

qualitative data analysis is for data resulting from 

narrative studies of the studies encountered. The 

research procedure used in this study was adapted 

to the steps for conducting a meta-analysis 

according to Wilson & Kelley (Anggreni et al., 

2019), namely: 1) Determine the topic to be 

researched. The topic studied in this study is the 

construction of reality that is formed in the 

implementation of online learning practicum. 2) 

Determine the period of research results that are 

used as data sources. In this study, the selected 

period is 2000-2020. 3) Looking for research 

journals related to the topic to be researched. 4) 

Read the titles and abstracts of various journals to 

see the suitability of the contents with the 

problem to be studied. 5) Focusing research on 

problems, methods, populations, samples, data 

collection techniques, data analysis and results. 6) 

Categorize each journal. 7) Comparing the results 

of all studies according to the category. 8) 

Analyze the conclusions found by reviewing 

research results by reviewing methods and data 

analysis in each study so that the strengths and 

weaknesses of previous research can be known. 

9) Write conclusions. 

RESULTS AND DISCUSSION 

Practicum is a component of science education 

which is believed to be able to provide direct 

experience and make students active in the 

learning process. The absence of agreement on 

the ideal characteristics of the laboratory 

experience can be resolved by empirical data on 

what makes practical’s effective. Empirical data 

that students build based on what they have 

obtained during practicum is called reality 

construction. Based on the analysis of reality 

construction indicators on 24 journals, five 

indicators that often appear are produced. Reality 

construction indicators can be seen in Table 1. 

 

Table 1. Reality Construction Indicators formed 

by Students in Practicum 
No Reality 

Construction 

Indicators 

Frequency  Percentage 

1. Concept 

mastery 

18 75 

2. Relevance and 

Contribution of 

Laboratory 

Activities 

12 50 

3. Student 

satisfaction 

17 71 

4. Interaction and 

laboratory work 

patterns 

9 38 

5. Resources and 

instructional 

4 17 

 

Table 1 shows the indicator that most often 

appears is the mastery of concepts as much as 

75%. Mastery of concepts is important to measure 

to determine the extent to which the cognitive 

constructs formed by students during the 

practicum process. Another aspect that needs to 
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be measured is the relevance and contribution 

of laboratory activities and student satisfaction to 

determine the perceptions formed by students 

during the practicum. Meanwhile, resources and 

instructions are also important to measure to 

determine the effect of the supporting 

components during practicum activities. 

Concept Mastery 

Laboratory practicum is seen as an important 

tool in science learning. The role and quality of 

learning outcomes achieved from laboratory 

activities are research subjects that are often 

studied. One aspect that is assessed in laboratory 

activities is the concept mastery gained during 

practicum activities. Concept mastery was 

assessed using a cognitive test instrument. The 

test is carried out before the implementation (pre-

test) and after the implementation of the 

practicum (post-test). An important knowledge 

test is carried out to determine the cognitive 

constructions formed by students during the 

practicum process. The learning outcomes of 

students' cognitive domains with an online 

practicum format can be seen in Table 2. 

 

Table 2. Category Effect Size Effect of Online Practicum on Concept Mastery 
No Title Year Effect Size Category 

1. Constructing Reality: A Study of Remote, Hands-On and Simulation 

Laboratorium 

2007 1.47 High 

2. Remote versus hands-on labs: a comparative study 2004 0.60 Medium  

3. Using Hands-on and Virtual Laboratories Alone or Together—Which 

Works Better for Acquiring Knowledge and Skills? 

2019 1.25 High 

4. Process and learning outcome from remotely-operated, simulated, and 

hands-on student laboratories  

2011 2.66 High 

5. Getting real: the authenticity of remote labs and simulations for science 

learning 

2013 1.69 High 

6. Are Virtual Labs as Effective as Hands-on Labs for Undergraduate 

Physics? A Comparative Study at Two Major Universities 

2014 2.45 High 

7. Physical versus virtual manipulative experimentation in physics learning 2011 2.41 High 

8. Pedagogical evaluation of remote laboratories in eMerge project 2007 0.61 Medium  

9. A case study for comparing the effectiveness of a computer simulation and 

a hands-on activity on learning electric circuits  

2015 0.69 Medium 

 

Recapitulation the effect of online practicum 

on concept mastery in nine studies, there are three 

studies with effect size in the medium category 

and six studies in the high category. Based on 

Table 2, it can be concluded that there is an effect 

of using online practicum on students' mastery of 

concepts. Student learning outcomes show that 

online practicums work well for understanding 

concepts related to laboratory topics. This is in 

accordance with the research of Prima et al. 

(2018) the use of bold practicums in the science 

learning process can improve students' 

conceptual understanding. Implementation of an 

online lab can significantly increase students' 

understanding of the concept of practical content 

(Post et al., 2019). In addition, the use of a virtual 

laboratory provides concept mastery results that 

are as good as conventional practicums 

(Faulconer & Gruss, 2018) and minimizes student 

misconceptions in physics learning (Diani et al., 

2018). Students' conceptual understanding based 

on the posttest results was significantly better 

than the pretest results, but there was no 

significant difference between students using 

online practicum and conventional practicum 

(Post et al., 2019). This shows that online 

practicums can be a valuable tool and provide 

services that are as good as conventional 

practicums. 

The attention of students in conventional 

practicums is understanding the procedures to be 

carried out and the use of practicum equipment, 

so students are less focused on developing a 

conceptual understanding of how data and 

concepts are relevant to the practicum they are 

doing (Nolen & Koretsky, 2018; Puntambekar et 

al., 2020). While in the online practicum, students 

explore the experimental data one by one, so that 

students have more opportunities to set up 

experiments, vary parameters, observe effects, so 

that students can develop a deeper understanding. 

Overall, it shows that the use of online practicum 

is better in increasing students' understanding of 

the physics concepts being studied (Sutarno et al., 

2017).  

Relevance and Contribution of Laboratory 

Activities 

The relevance and contribution of laboratory 

activities is important to determine the relevance 

and contribution of online practicums in 

supporting learning objectives. The relevance and 

contribution of laboratory activities include the 

relevance of learning materials, the usefulness of 

practicum implementation and contributions to 
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use of scientific methods. 

 

 
Figure 1. Contribution of Online Practicum 

compared to Conventional Practicum 

 

Figure 1 shows that more than 60% of 

respondents stated that the online practicum had 

the same or better contribution compared to the 

conventional practicum. Online and conventional 

practicums have the same relevance to the 

learning topic. There is no significant difference 

in the relevance of practicum material with 

learning topics, where hands-on and virtual 

laboratories provide the same benefits (Steger et 

al., 2020). This is in accordance with the opinion 

of  Kapici et al. (2021) which states that online 

and conventional practicums have the same 

advantages and effectiveness in the learning 

process.  

Laboratory practicum activities provide 

opportunities for students to build their own 

knowledge by experimenting. In addition, the 

advantage of an online laboratory is that it can see 

phenomena that cannot be seen in the real world 

that can be observed in a virtual laboratory 

(Mirçik & Saka, 2018;  Correia et al., 2019). 

Students who apply practical work using virtual 

laboratories can focus more on the main concepts 

and minimize students' focus on irrelevant 

information (Menéndez et al., 2019). Students 

will focus more on experimental data to be 

obtained without having to have difficulty in 

preparing tools and materials (Masril et al., 2018). 

Online practicum allows students to be more 

flexible in data collection and can learn abstract 

concepts better from animations in interesting 

relevant concepts from an experiment (Menéndez 

et al., 2019). In addition, the application of online 

practicum makes it easier for students to take 

data, analyze data and write conclusions (Rowe et 

al., 2018). Online practicums can be repeated 

according to student needs, so as to further 

increase knowledge of learning materials. 

Significantly the application of virtual laboratory 

can improve students' conceptual understanding 

and can increase students' learning motivation 

(Khaerunnisak, 2018). Students who apply online 

practicum will be encouraged to better understand 

the concept of the material in detail and the speed 

of learning according to their abilities. 

Application of practicum can help students to 

overcome the limitations of working memory and 

helps to make the process may not be able to do 

for themselves. The application of virtual 

laboratories can increase students' curiosity and 

interest in the learning process and enable 

students to develop higher-order thinking skills 

(Galan et al., 2017). 

Student Satisfaction 

Student satisfaction is interesting to consider 

to find out the experiences felt by students during 

practicum. The experience by students in 

conducting practicum provides actual content and 

psychomotor tools related to its completion so 

that it can have an impact on other skills (Brinson, 

2015). Student satisfaction includes the 

accessibility of practicum use, time required, 

clarity of content and convenience in scheduling 

practicums. 

 

 
Figure 2. Graph of Student Satisfaction Level 

 

Figure 2 shows the perception of students 

most striking advantage of using an online lab 

that time satisfaction levels. Online practicum can 

be accessed with less time than conventional 

practicum which can only be accessed during 

certain lesson hours. Students feel free to manage 

when and where to access online practicums. In 

addition, students can repeat the parts that they 

feel do not understand so that the level of speed 

and time of use of each student is different. 

Figure 2 shows that more than 60% of students 

21%

56%

23%

Contribution of Online Practicum compared to 

Conventional Practicum

contribute more Same less contribution

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

Use Time Content Clarity

Student Satisfaction Level Chart

satisfied quite satisfied less satisfied



Yusmaniar Afifah Noor, et. al. / International Conference on Science, Education and Technology 7 (1) (2021): 

674-684 

678 

 

feel sufficient or satisfied in the clarity of the 

content and more than 50% of students feel 

sufficient or satisfied in the use of online 

practicum. Students feel enjoy and feel content in 

an online lab is already clear, though students find 

it difficult at the beginning of the workings of the 

lab because there is no friend or teacher directly 

who can be consulted (Viegas et al., 2018). 

Overall, students feel quite satisfied in accessing 

the online practicum. Students feel that the use of 

online practicums has been implemented well, 

with the most common reason being that online 

practicums meet the different learning needs of 

students and can provide greater motivation and 

interest for students and support high flexibility 

for the student learning process (Menéndez et al., 

2019). Online practicum in physics learning can 

help students increase their verbal and figural 

creativity higher than conventional practicum 

(Gunawan et al., 2017). Students feel that the use 

of online practicums emphasizes better 

theoretical goals than conventional practicums 

(Gunawan et al., 2018; Efstathiou et al., 

2018).Understanding of concepts formed by 

students is better because the speed in the 

practicum process is controlled by themselves. 

Interaction and laboratory work patterns 

Interaction is one of the components that 

determine students' critical abilities and 

encourage the improvement of active learning 

processes (Kyei-Blankson et al., 2016). 

Interaction can be identified into two contexts, 

namely individual and social. Individual context 

refers to the interaction between students and 

learning materials. Social context refers to the 

interaction between two or more people with 

learning content. Important determinant of 

interactive online learning success includes the 

level of student participation. Interaction can help 

bridge communication gaps and misconceptions 

of material in online practicums. Separation 

between students and teachers and other students 

characterize the lab process online, so the 

interaction is a problem often encountered. 

One of the obstacles to online practicums is 

that students often do not interact socially so they 

do not have the opportunity to share information. 

Students have more difficulty collaborating in 

online practicums than conventional practicums. 

Students feel that their geological separation from 

other group members and also from laboratory 

equipment makes collaboration more difficult. 

Research by Lowe et al. (2013) showed that 47% 

of students felt less effective in implementing 

group work in the online practicum process 

compared to conventional practicums. Students 

tend to be in one room more often when collecting 

research data in conventional practicums 

compared to online practicums. Without 

communication students are exposed to a very 

strong sense of isolation. To overcome this sense 

of detachment, there is a need to implement social 

interactions where students can interact with 

peers, discuss their findings, help each other and 

collaborate. This is in accordance with the results 

of Husnaini & Chen (2019) research that 

accurately reflects the scientific method in the 

real world, such as scientists, so students are 

given more opportunities and time to interact and 

discuss their ideas. 

Students who use an online practicum will 

find a different way when interacting and 

collaborating with peers. Most of the students 

think that doing online practicum separately with 

colleagues and discussing with group friends and 

teachers online (Wei et al., 2019). While the 

research of Corter et al. (2007) showed 74% of 

students collected data separately and not all 

students were involved in data acquisition. Some 

students argue delegate data collection to their 

group of friends. These findings suggest that 

assessment is needed to ensure full participation 

by each group member. The interaction between 

students with peers and teachers has a major 

contributor to collaboration and practicum 

performance. 

Student social interaction can support 

collaborative learning theory. Student 

involvement in group work has a significant 

effect on increasing students' mastery of 

concepts, skills and perceptions (Chen et al., 

2018). Research Corter et al. (2011) shows that 

interaction helps students in building identity in 

the data stage and jointly coordinates laboratory 

procedures, with good interaction collaboration 

will be established between them. The 

development of digital technology today can 

facilitate student interaction and communication. 

Research Broisin et al. (2017) shows that students 

do not meet face-to-face in completing the 

practicum, but they communicate virtually using 

mobile phones. Successful collaboration requires 

the sharing of knowledge and data information. 

Maximum group work patterns can increase 

social interaction, motivation and produce a 

better understanding of concepts. 

Resources and Instructional 

Resources and instruction are indispensable in 
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the online practicum process. Resources include 

things that are needed to support the 

implementation of the practicum, such as tools 

and practicum materials and the internet network. 

While instructional includes worksheets and 

directive instructions given by the teacher to 

students in carrying out practicum. The success 

rate of online practicum is very dependent on the 

tools and supporting materials. Adequate quality 

of resources and instructional can frame student 

learning effectively. Many students do not 

understand the instructions given about operating 

technology in online practicums, so students 

really need help from teachers and student 

worksheets to make it easier to operate the 

practicum (Lima et al., 2019).  

The application of online practicum is a new 

thing for students and teachers. Educators must 

gradually introduce online practicums to students 

and prepare relevant and better resources and 

instructional resources in the future. Properly 

giving worksheets and teacher support will make 

online practicum more effective (Falloon, 2019). 

Most students positively accept the development 

of online practicums in terms of functionality, 

students feel that the resources provided in online 

practicums are good enough, but there are 

obstacles if inadequate internet quality can cause 

delays and hinder the implementation of 

practicums (Noor et al., 2020). The success of 

students in constructing understanding and 

carrying out practicum can’t be separated from 

the way the teacher provides directions for the 

implementation of the practicum. So it is 

important to analyze the way teachers provide 

resources and instruction in supporting the 

success of distance learning practicum. 

CONCLUSION 

Disagreements about the ideal characteristics 

of the experience of using practicum can be 

overcome with empirical data that students build 

based on what they get during online practicum. 

Reality construction is a way of taking pictures 

based on what students get, the understanding 

students get. Based on the analysis of reality 

construction indicators on 24 journals, five 

indicators that often appear, are concept mastery, 

relevance and contribution of laboratory 

activities, student satisfaction, interaction and 

laboratory work patterns, resources and 

instructional. 

Based on the meta-analysis, it shows that the 

application of online practicum can improve 

students' conceptual understanding as well as 

conventional practicum. More than 60% of 

respondents stated that the online practicum had 

the same or better contribution compared to the 

conventional practicum. Overall, students feel 

quite satisfied in accessing online practicum, 

especially satisfaction in terms of time. Online 

practicum can be accessed with more flexible 

time and flexibility in managing when and where 

to access online practicum. In addition, students 

can repeat the part they feel they do not 

understand so that the speed in the practicum 

process is controlled by themselves. The problem 

that is often faced in online practicum is the 

interaction between students and other students 

and teachers. Students have more difficulty 

collaborating in online practicums than 

conventional practicums. However, the current 

development of digital technology can facilitate 

student interaction and communication by 

communicating virtually. In addition, resources 

and instructional also have an important role in 

the implementation of online practicum. 

Adequate quality of resources and instructional 

can frame student learning effectively. 
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