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___________________________________________________________________________ 

 

Abstract: This study aims to determine the effectiveness of the implementation of online 

collaborative learning in the Database System Course. Respondents in this study were second-

semester students in the Undergraduate Program, Faculty of Information and Communication 

Technology, Mataram University of Technology. The respondents used were 25 students, who 

were taken from one class in the Department of Informatics Engineering. Techniques for 

Problem Solving were chosen as a collaborative technique by choosing one of the techniques 

in it, namely Send-A-Problem. Send-A-Problem is a technique of solving a problem in groups, 

then forwarding the problem and its solution to the closest group who then does the same thing; 

the last group will evaluate all these solutions. From the results of the research conducted, it 

was obtained that the average value of students from the previous 58.52 rose to 80.36 after the 

implementation. There is a difference in the increase in the value of the Database System course 

exam of 21,840. This indicates that student learning outcomes increase if learning is done 

online collaboratively. The results of the t-test also show the value of Sig. (2-tailed) is 0.000 < 

0.05, so it can be concluded that there is an average difference between the learning outcomes 

before and after, meaning that there is an influence on the implementation of online 

collaborative in the Database System Course. The online collaborative is suggested as a way 

to improve learning outcomes, which of course are not bound by space and time. 

 

Keywords: Online Collaborative, LMS, Problem Solving. 

___________________________________________________________________________ 

 

Introduction 

The utilization of computer technology to improve the learning process is very necessary. 

Computers are effective learning media that can be connected through a network. Media is a 

means of communication that brings together the source and recipient (Putri “Analisis et al., 

2021). Computer technology can be used as a distance learning media or online so that learning 

can be carried out anytime and from anywhere. Online learning can be done independently or 

in groups. Online learning tends to be individualistic. This is due to the lack of direct interaction 

between students (Amarulloh et al., 2019)(Handarini & Wulandari, 2020). 
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The database system is a system of compiling and managing records using a computer to store 

or record and maintain complete operational data of an organization/company so as to provide 

optimal information needed by users for the decision-making process (Hardiansyah et al., 

2020). Database System is the use of a database where the system can compose and manage 

records in a computerized manner which can facilitate a company/organization for the decision-

making process. The Database System course provides knowledge about basic database 

concepts in general by emphasizing the notion of databases, database systems, data models, 

Entity Relationship Diagram (ERD) modeling, Normalization, and Structural Query Language 

(SQL) query languages. The Database System course is a compulsory subject for study 

programs and is available in every study program at the Faculty of Information and 

Communication Technology, Mataram University of Technology. 

 

Based on data obtained from the Academic Section, student learning outcomes are still not 

optimal, there are still many students whose learning outcomes are in the C, D, and E grades. 

In the 2019/2020 school year of 172 students, 77 people (45%) scored below B. Meanwhile, in 

the 2020/2021 academic year, out of 216 students, 87 people (40%) scored below B. When 

compared to the learning outcomes of students who scored above B, they are very far apart. In 

the 2019/2020 academic year, 59 students (34%) got A grades out of a total of 172 students, 

while in the 2020/2021 academic year, 92 students (43%) got A grades from a total of 216 

students. Learning outcomes can be influenced by physical factors, psychology, fatigue, and 

others (internal factors), and family factors, school/campus factors, community factors (external 

factors) (Kompri et al., 2017)(Sardiyanah et al., 2018). At Mataram Technological University, 

learning outcomes can be influenced by the availability of learning materials, lecturer readiness, 

learning support systems, study time, and learning methods. 

 

According to Waje and Sankpal (2012), Collaborative learning is an educational approach to 

teaching and learning that involves the collaboration of students in groups to solve problems, 

complete tasks, or make products (Made et al., 2021). Collaborative learning is learning in 

which students with different backgrounds and abilities work together in small groups to 

achieve a common goal. There are several characteristics of collaborative learning, namely: (1) 

positive dependence, (2) interaction (face to face), (3) individual and group responsibility, (4) 

development of interpersonal skills (interpersonal skills). (5) heterogeneous group formation, 

(6) knowledge exchange between teachers and students, (7) division of authority or roles 

between teachers and students, and (8) teachers as intermediaries (Fauziah et al., 2021). 

Learning by applying the collaborative learning model will be formed into small groups that 

are heterogeneous (Made et al., 2019). Piaget with his concept of "active learning" argues that 

students learn better if they think in groups, if an active group the group will involve others to 

think together so that learning is more interesting (Nerona, 2019). Collaborative learning has 

been studied and carried out in many places and if done correctly, the results will be much better 

than conventional learning (Barkley et al., 2014). In collaborative work, students share the 

responsibilities that are defined and agreed upon by each member. The agreement includes (1) 

the ability to attend, readiness, and punctuality to fulfill teamwork, (2) discussions and 

disagreements focus on the problem being solved by avoiding personal criticism, and (3) having 

responsibility for tasks and completing them on time (Hernández-Sellés et al., 2019). ]. 

Collaborative learning can benefit “almost anyone”. Collaborative learning can improve and 

enrich a university's goals is important for students with the term "learning from diversity" 

(Diana et al., 2020). 
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Theory of Collaborativism (Online Collaborative Learning - OCL) is a new form of 

Constructivism, consisting of online learning groups led by at least one teacher (Harasim, 

2017). The important role of the teacher is as a facilitator and mentor of these learning groups. 

The shift can be seen from traditional learning, namely the role of teachers and learners. In 

collaborativism, the role of the teacher shifts from being a teacher (provider) to being a 

facilitator, and learners take responsibility for their independent learning process to get 

satisfactory results. Online teacher roles as Instructional Designer, e-moderator, Administrator, 

and Assessor. 

 

Research on the application of online collaborative in database system courses is important to 

do to find out the extent of its influence on learning. The goal is to find out whether it can 

improve student learning outcomes or not. This study, it is not only tested whether online 

collaborative can improve learning outcomes, but also begins with the development of learning 

materials. 

 

Methodology 

The research method used to develop an online collaborative model for the database system 

course is Research and Development (R&D). The research development procedure consists of 

two main objectives, namely developing a product and testing the effectiveness of the product 

in achieving the goal. The stages are as follows: 

 

Research and Information Collecting 

The initial survey was conducted to find out the description of the implementation of the 

Database System course learning that has been running so far by interviewing the Head of the 

Study Program and lecturers. Value data for the last 2 years was also collected as study material. 

 

Identify Instructional Goals 

The formulation of Learning Objectives is carried out by inviting students, alumni, supporting 

lecturers, heads of study programs, and practitioners to identify skills and knowledge that must 

be possessed, competencies that must be mastered, prerequisite courses in a discussion group 

forum. 

 

Conduct Instructional Analysis 

Mapping the competencies and materials that must be studied to achieve the desired learning 

objectives needs to be analyzed whether the designed instructional is appropriate. It is necessary 

to invite stakeholders, course supervisors, students, alumni, and heads of study programs in 

instructional analysis. 

 

Analysis Learner and Contexts 

Analysis of the level of knowledge and skills that students must have is carried out by looking 

at and paying attention to student data such as their educational background, the results of 

entrance selection scores, test scores at previous levels, and others. 

 

Write Performance Objectives 

Specific Instructional Objectives are structured as the basis for constructing the test grid. 

Making Special Instructional Objectives must contain elements of the learning environment 

such as Audience, Behavior, Condition, and Degree. 
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Develop Criterion-Referenced Test 

Assessment instruments or test criteria for evaluating the learning process are designed to 

determine the extent to which the planned or desired competency achievements are met. 

 

Develop Instructional Strategy 

Learning strategies are prepared in the Semester Learning Plan by sorting the material, 

descriptions of activities or student learning experiences, and determining how the material is 

stored and its delivery activities. 

 

Develop and Select Instructional Material 

The development of relevant learning materials or materials consists of several teaching 

materials that will be used by students during the learning program so that learning objectives 

can be achieved. The development of learning-based materials is carried out on a website-based 

basis to accommodate collaborative online learning. 

 

Design and Conduct Formative Evaluation 

Formative evaluation is carried out in stages through validation evaluation and effectiveness 

evaluation. Validation evaluation is through one-to-one evaluation, small group, and field trial. 

evaluation of effectiveness conducted field trials. 

 

Revise Instruction 

Revisions are made based on the results of the evaluation in the previous stage by taking into 

account the recommendations from the evaluation results 

 

Design and Conduct Summative Evaluation 

The main purpose of this evaluation is to determine the level of effectiveness of the developed 

product. In conducting the effectiveness test, it is carried out by conducting a T-test. The T-test 

is carried out by paying attention to the learning outcomes before and after using the online 

collaborative method. 

 

There are many collaborative learning techniques such as 1) Techniques for Discussion, 2) 

Techniques for Reciprocal Teaching, 3) Techniques for Problem Solving, 4) Techniques Using 

Graphic Information Organizers, and 5) Techniques Focusing on Writing. However, not all 

techniques will be used in this study. The application of collaborative online learning in the 

Database System course is carried out by applying one of the collaborative methods. The 

technique to be used is Techniques for Problem Solving. Techniques for problem-Solving itself 

consist of several types: Think-Aloud Pair Problem Solving TAPPS, Send-A-Problem, Case 

Study, Structured Problem Solving, Analytic Teams, and Group Investigation. In this 

technique, there are several types and the Send-A-Problem type is selected for its application. 

Techniques for Problem Solving provides a problem-solving framework that generally includes 

problems that are very structured to loosely structured. Send-A-Problem tries to solve a problem 

in groups, then forwards the problem and its solution to the closest group who then does the 

same thing; the last group will evaluate all these solutions. The purpose of this technique is to 

help students practice the collective thinking skills needed to solve problems effectively and to 

compare and contrast the various solutions provided. 

 

Send-A-Problem (Sending Problems), in this technique, students are divided into small groups 

consisting of 2-4 people to do assignments within 30-45 minutes. Each group is given one 

problem, tries to solve it, then forwards the problem and its solution to another group. Without 



 
 

 

 

401 

 

Volume: 7 Issues: 46 [July, 2022] Special Issues pp. 397 - 404 

Journal of Islamic, Social, Economics and Development (JISED) 

eISSN: 0128-1755 

Journal website: www.jised.com 

DOI: 10.55573/JISED.074641 

 

 

 

looking at the resolution of the previous group, the next group solves the problem they received. 

The last group analyzes and evaluates responses to issues they receive and reports on the best 

solutions. This means Send-A-Problem has two stages, namely problem solving and solution 

evaluation. Problem-solving aims to provide opportunities for students to practice and learn the 

thinking skills needed to solve problems effectively. Solution evaluation aims to help students 

learn to compare and contrast various solutions. This is why the researcher chose the Send-A-

Problem technique in this study. 

 

The procedures in the Send-A-Problem technique can be carried out as follows: 

a) Make groups of 2 - 4 people. 

b) Distribute a different problem to each group, ask each group to discuss their situation, 

find the best solution, then record and put their responses in a folder. 

c) Give a time limit, and instruct the group to pass the problem on to the next group. 

d) When receiving a new problem, the students again make suggestions, record the results 

until the specified time limit, and then pass the problem on to a new group. 

e) Repeat this process until it is sufficient and appropriate for the problem. 

f) The last group reviews the responses given to the problem, analyzes, evaluates, 

synthesizes the information, and adds any other information they want. 

g) The activity was closed with a group report. When the group makes the report, add 

points that the group missed and reinforce the correct process and solution. 

 

As a note, these study groups, including learning materials, are placed in a Learning 

Management System (LMS) application. Through LMS, each group discusses and the teacher 

becomes a facilitator who directs and helps smooth online discussions. 

 

Results and Discussion 

The online collaborative application is implemented by applying one of the collaborative 

methods, namely Techniques for Problem Solving, the Send-A-Problem type. Students are 

divided into small groups of 2-4 people online at LMS to do assignments with a period of 30-

45 minutes. 

 

Respondents in this study were second-semester students in the Undergraduate Program, 

Faculty of Information and Communication Technology, Mataram University of Technology. 

The respondents used were 25 students, taken from one class in the Informatics Engineering 

department. 

 

Based on the results of the trial implementation of online collaborative learning on 25 students 

of the Mataram University of Technology in the Database System Course, the results of the test 

scores are as follows: 
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Table 1. Recapitulation of Student Test Scores 

Respondent Test Scores 

Before After 

Respondent 1 72 84 

Respondent 2 75 75 

Respondent 3 40 86 

Respondent 4 45 83 

Respondent 5 75 83 

Respondent 6 70 95 

Respondent 7 72 85 

Respondent 8 80 85 

Respondent 9 46 75 

Respondent 10 70 81 

Respondent 11 40 70 

Respondent 12 70 85 

Respondent 13 45 70 

Respondent 14 70 75 

Respondent 15 80 82 

Respondent 16 35 65 

Respondent 17 35 80 

Respondent 18 65 75 

Respondent 19 53 80 

Respondent 20 43 78 

Respondent 21 65 80 

Respondent 22 72 85 

Respondent 23 50 80 

Respondent 24 45 86 

Respondent 25 50 86 

 

Based on the Recapitulation of Student Test Score in Table 1, statistical analysis was carried 

out to determine whether there was an increase in the average score of students. 

 

Table 2. Result of paired samples statistics 

 
 

Based on Table 2, it can be seen that there are differences in student learning outcomes before 

and after the implementation of online collaborative learning in the Database System course at 

the Mataram Technological University. The results before and after the implementation showed 

an increase in the average score of students from 58.52 to 80.36 after the implementation. There 

is a difference in the increase in the value of the Database System course exam of 21,840. This 

indicates that student learning outcomes increase if learning is done online collaboratively. 
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To determine whether the differences that occur are significant before and after implementing 

online collaborative learning in the Database System course, it is necessary to look at the results 

of the Paired Samples Test produced.  

 

Table 3. Result of Paired Samples Test 

 
 

Based on Table 3 above, it is known that the value of Sig. (2-tailed) is 0.000 < 0.05, so it can 

be concluded that there is an average difference between learning outcomes before and after, 

meaning that there is an influence on the implementation of online collaborative in the Database 

System Course. The mean paired differences show -21.840. The difference is between -27,588 

to 16,092. 

 

The results of this study are in line with the research conducted by Ajayi in 2020 with the title 

Use of online collaborative learning strategy in enhancing postgraduates learning outcomes in 

science education. The result is that the use of Online Collaborative Learning Strategies 

improves learning outcomes and student retention in Science Education (Ajayi & Ajayi, 2020). 

Nerona also expressed a similar result in her research Effect Of Collaborative Learning 

Strategies On Student Achievement In Various Engineering Courses. As a result, there was a 

significant difference in respondents' posttest scores, with the experimental group engaged in 

collaborative learning obtaining significantly higher posttest scores than their control group 

counterparts, who studied using traditional lecture or discussion methods and individual 

learning methods (Nerona et al., 2019). Collaborative models can be used to support more 

effective learning practices between teachers and students in a social collaborative environment 

(Ban et al., 2017). 

 

Conclusion 

The implementation of online collaborative learning in the Database System Course is proven 

to improve student learning outcomes. The selection of Techniques for Problem Solving and 

applying the Send-A-Problem technique is effective in improving learning outcomes. It is 

possible that other techniques will also be very useful for improving learning outcomes. 

Researchers suggest trying to apply other collaborative techniques in other learning as well in 

order to obtain better learning variations. 

 

Acknowledgment 

Thank God for the strength given to complete this research. Profound thanks are conveyed to 

all parties who have assisted in the implementation of this research, colleagues at the Jakarta 

State University, supervisors, Chancellor of the Mataram University of Technology, Heads of 

Study Programs, Lecturers of Database Systems Courses, students involved, and all parts of the 

academic community involved. The motivation from my family is also the trigger for the 

completion of this research. 

 

  



 
 

 

 

404 

 

Volume: 7 Issues: 46 [July, 2022] Special Issues pp. 397 - 404 

Journal of Islamic, Social, Economics and Development (JISED) 

eISSN: 0128-1755 

Journal website: www.jised.com 

DOI: 10.55573/JISED.074641 

 

 

 

References 

Ajayi, P. O., & Ajayi, L. F.,Use of Online Collaborative Learning Strategy in Enhancing 

Postgraduates’ Learning Outcomes in Science Education,” Educational Research and 

Reviews, 15(8), 2020. 

Amarulloh, A., Surahman, E., & Meylani, V.(2019). Refleksi Peserta Didik Terhadap 

Pembelajaran Berbasis Digital. Metaedukasi, 1(1), 13–23, 2019. 

Ban, A., Pa, N. C., Din, J., & Mohd Yaa’Cob, N. A.,Integrating social collaborative features in 

Learning Management System: A case study,” IEEE Conference on E-Learning, e-

Management, and e-Services, IC3e 2017. https://doi.org/10.1109/IC3e.2017.8409240. 

Barkley E., Major C., & Cross K.P.,Collaborative Learning Techniques,” 2nd edition, 

Published by Jossey-Bass, 2014. 

F Fauziah, "Implementasi Pembelajaran Kolaboratif menggunakan Breakout Room Zoom 

Meeting pada Pembelajaran Jarak Jauh," Jurnal Inovasi Pendidikan Berbantuan Teknologi, 

Vol. 1 No. 3 November 2021.. 

Handarini, O. I., & Wulandari, S. S.(2020). Pembelajaran Daring Sebagai Upaya Study From 

Home (SFH). Jurnal Pendidikan Administrasi Perkantoran (JPAP), 8(3), 465–503, 2020. 

Harasim, L.,Learning Theory and Online Technologies,” In Learning Theory and Online 

Technologies, 2017. https://doi.org/10.4324/9781315716831. 

Hardiansyah, A. D., Nugrahaeni, D. C., Dewi, P., & Kom, M.,Perancangan Basis Data Sistem 

Informasi Perwira Tugas Belajar (Sipatubel) Pada Kementerian Pertahanan,” Senamika, 

1(2), 222–233, 2020. 

Hernández-Sellés, N., Pablo-César Muñoz-Carril, & González-Sanmamed, M.(2019). 

Computer-supported collaborative learning: An analysis of the relationship between 

interaction, emotional support and online collaborative tools. Computers & Education, 138, 

1–12, 2019. https://doi.org/https://doi.org/10.1016/j.compedu.2019.04.012. 

I Made Ari Winangun, "Penerapan Model Online Colaborative Learning Berbasis Tri Kaya 

Parisudha untuk Meningkatkan Social Skills dan Hasil Belajar Mapel SD IPA 1 

Mahasiswa," Jurnal Pendidikan, Agama Dan Budaya, Volume 5, Nomor 2, September 

2021, pp 150-159. 

Kompri, Belajar: Faktor-Faktor yang Mempengaruhinya, Yogyakarta. Media Akademi, 2017. 

N Made Yuli Utami, I Gede Margunayasa, Ni Nyoman Kusmariyatni, "Pengaruh Model 

Pembelajaran Kolaboratif Berbantuan Peta Pikiran Terhadap Hasil Belajar IPA Ditinjau 

dari Motivasi Berprestasi," Jurnal Ilmiah Pendidikan Profesi Guru Vol. 2 No. 2, Juli 2019. 

Nerona, G. G,” Effect of collaborative learning strategies on student achivemement in various 

engineering courses,” International Journal of Engineering Education, 1(2), 114–121, 

2019. https://doi.org/10.14710/IJEE.1.2.114-121. 

Nerona, G. G.,Effect of collaborative learning strategies on student achivemement in various 

engineering courses,” International Journal of Engineering Education, 1(2), 114–121, 

2019. https://doi.org/10.14710/IJEE.1.2.114-121. 

P Z Diana, "Collaborative Learning dalam Pembelajaran Bahasa Indonesia," 2020, 

unpublished. 

R P Putri,"Analisis Penggunaan Media Pembelajaran Berbasis Video pada Pembelajaran 

Tematik Terpadu di Sekolah Dasar," Jurnal Of Basic Educational Studies, Vol.4 No. 1, 

2021. 

Sardiyanah, "Faktor yang Mempengaruhi Belajar," Jurnal Kajian Islam & Pendidikan (AL-

QALAM), volume 10, No. 2, 2018. 

 

 

https://doi.org/10.1109/IC3e.2017.8409240
https://doi.org/10.4324/9781315716831
https://doi.org/https:/doi.org/10.1016/j.compedu.2019.04.012
https://doi.org/10.14710/IJEE.1.2.114-121
https://doi.org/10.14710/IJEE.1.2.114-121

