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Abstract - Generally, this study intended to determine the effectiveness of using Online Collaborative Learning in teaching 

Operations on Functions in synchronous classes of Computer, Science, and System (CSS) Students at Rizal Experimental 

Station and Pilot School of Cottage Industries S.Y. 2020 - 2021, 4th quarter. It will also determine whether Online 

Collaborative Learning (OCL) helps in increasing the participation of students during synchronous learning. This study 

intended to determine the effectiveness of using Online Collaborative Learning in teaching Operations on Functions in 

synchronous classes of Computer, Science, and System (CSS) Students at Rizal Experimental Station and Pilot School of 

Cottage Industries S.Y. 2020 - 2021, 4th quarter. It will also determine whether Online Collaborative Learning (OCL) helps 

in increasing the participation of students during synchronous learning. It also looked into t1) What is the Math academic 

performance of the control and experimental group of student-respondents during the pre-test, (2) What is the Math 

academic performance of the control and experimental group of student-respondents during the post-test, (3) What is the 

perceived effectiveness of Online Collaborative Learning in increasing the students’ involvement/participation in 

synchronous class, and (4) Is there a significant difference between the controlled and experimental group of student-

respondents during the post-test. 
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1. Introduction  
In the Philippines, slowing the risk to the academic community has been the primary concern, and due to the community 

quarantines, the traditional way of learning, which is the face-to-face class, is impossible. The Commission on Higher 

Education (CHED) adopts and promulgates CHED Memorandum Order (CMO) No. 4, series of 2020, also known as 

Guidelines on the implementation of Flexible Learning to be implemented by public and private Higher Education Institutions 

(HEIs). The development of Computer-Mediated Communication (CMC), also called Network Learning, is caused by both the 

constructivist approach to learning and the Internet progress. This has now been developed into Online Collaborative Learning 

(OCL), which Harasim (2012) described as a model of learning in which the students are encouraged to work together in 

creating knowledge and seeking concepts to solve problems and not just reciting the right answer that they think. 
 

This study aims to determine the effectiveness of using Online Collaborative Learning in Teaching Operations on 

Functions in Synchronous Classes of Computer, Science, and System (CSS) Students of Rizal Experimental Station and Pilot 

School of Cottage Industries S.Y. 2020 - 2021, fourth quarter. It will focus on idea generation, organization and intellectual 

convergence, thus being reflected in the post-test as a result of the intervention. It will also determine whether Online 

Collaborative Learning helps in increasing the participation of students during synchronous learning. Online Collaborative 

Learning theory is not enough for learning or knowledge construction, even if it encourages the learners to be active and 

engaged. The teacher connects to the knowledge community or state of the art in a particular discipline rather than as a fellow 

learner. Learning is a conceptual change and a key to building knowledge. Learning activity needs to be guided by the norms 

and a discourse process that highlights conceptual learning and knowledge-building (Bates, 2015).    
 

Synchronous virtual learning is a live interaction between teachers and students Racheva (2018).  It is a new learning 

modality to which every student needs to adapt to keep pace with that change in educational learning. With these changes, 

more than half among of all the students are experiencing difficulties, especially those students who have a low internet 

connection which is a common problem among all. These difficulties faced by the students encourage the researcher to pursue 

this research study even though there would be a lot of circumstances to be faced with. This research study merely focuses on 

online collaborative learning in synchronous classes because we, the researchers, would like to know if online collaboration 

would be helpful for students to learn better and understand the lesson. Also, this study will help the researchers to have broad 
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ideas about online collaborative learning related to the researchers' specialization and in terms of the situation which is 

engaging students and teachers. It is practical to know it and better understand the situation involving this kind of online 

learning setup. It will give essence and knowledge to every student or researcher that will view and experience it. 
 

Students’ participation decreases in online class setups. It is unsettling for both the teachers and the students to have a lack 

of face-to-face interaction (Joaquin et al., 2020). Morin (2020) listed some possible barriers to students’ engagement during 

online learning, and this includes: students’ life circumstances have changed, they are dealing with stress and trauma, the 

content is not accessible, they need more structure and support, and the expectations for engagement have not changed.   
 

2. Materials and Methods  
2.1. Research Design 

Quasi-experiments are commonly used in social sciences, public health, education, and policy analysis, especially when it 

is not practical or reasonable to randomize study participants to the treatment condition. The prefix quasi means “resembling.” 

Thus, quasi-experimental research resembles experimental research but is not true experimental research. (Cook & Campbell, 

1979). This quasi-experimental design is one that looks a bit like an experimental design but lacks the key ingredient – random 

assignment—often referred to them as “queasy” experiments because they give the experimental purists a queasy feeling 

(M.K., 2020). Instead, subjects are assigned to groups based on non-random criteria. However, a quasi-experimental design 

also aims to establish a cause-and-effect relationship between an independent and dependent variable. (Lauren, 2021). There 

are many different types of quasi-experimental design (i.e. nonequivalent groups design, regression discontinuity, natural 

experiments, pretest-posttest, interrupted time-series designs, Proxy Pre-test Design, Double Pre-test Design, Nonequivalent 

Dependent Variables Design, Pattern Matching Design, and the Regression Point Displacement design). 

This study used a pre-test post-test quasi-experimental design in determining the effectiveness of Online Collaborative 

Learning in the synchronous class of Computer, Science, and System (CSS) Students of Rizal Experimental Station and Pilot 

School of Cottage Industries S.Y. 2020 - 2021, fourth quarter. It also determined whether Online Collaborative Learning 

helped in increasing the participation of students during synchronous learning. The researchers used two groups of respondents, 

namely the Control Group and the Experimental Group.  
 

2.2. Statistical Treatment of Data 

The specific data treatment that will be used in the study is the following: 
 

2.2.1. Mean Percentage Score (MPS) 

It indicates the ratio between the respondents’ total correctly answered items and the total number of questions or the 

percentage of correctly answered items in a test. 
 

2.2.2. Weighted Mean (WM) 

 The weighted average of observed data is the result of dividing the sum of the products of each observed value, the number 

of times it occurs, and this other factor by the total number of observations. The mean is a measure of central tendency. It 

points to where the majority of the respondents answer a question. It reveals what the reaction of the majority of the 

respondents is or what the common perception is of a phenomenon or issue (Garcia, Nuevo and Sapa, 2007). 
 

2.2.3. T-test for Independent Groups/Samples 

T-test for independent groups/samples is used to determine the significant difference between the post-tests of the control 

group and experimental groups' post-tests. 
 

3. Results and Discussion  
3.1. Pre-test Performance of the Control Group and Experimental Group in Operations on Functions 

Topic Control Experimental 

 Mean 

Score 
MPS VI 

Mean 

Score 
MPS VI 

Identify the different operations on functions 5.50 36.67 Fair 8.75 58.33 Good 

Perform addition, subtraction, multiplication, division, composition 

of functions, and solve problems involving functions 
4.40 29.33 Fair 5.40 36.00 Fair 

Enumerate the steps on how to perform the different operations on 

functions 
3.00 20 Poor 2.33 15.56 Poor 

Relate the essence of operation to functions in real-life situations 7.00 46.67 Good 8.33 55.56 Good 

Overall 4.98 33.17 Fair 6.20 41.36 Good 
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Table  shows the mean scores of the students gotten in the Pre-Test, 5.50 (36.67%) gained from Control Group with the 

verbal interpretation of fair, and 8.75 (58.33%) gained from Experimental Group with verbal interpretation of good from the 

topic Identify the different operations on functions, while 4.40 (29.33%) gained from Control Group, and 5.40 (36.00%) gained 

from Experimental Group with the same verbal interpretation of fair from the topic Perform addition, subtraction, 

multiplication, division, composition of functions, and solve problems involving functions, 3.00 (20.00%) gained from Control 

Group and 2.33 (15.56%) from Experimental Group with the same verbal interpretation which is poor from the topic 

Enumerate the steps on how to perform the different operations on functions and lastly, 7.00 (46.67%) gained from Control 

Group and 8.33 (55.56%) gained from Experimental Group with the same verbal interpretation which is good from the topic 

Relate the essence of operation on functions in real-life situations. The overall total gotten the respondents in the pre-test 

performance of the Control Group and Experimental Group in Operations on Functions has a frequency of 16 which is the 

number of respondents, and a mean score of 4.98 (33.17%) from the Control Group with the verbal interpretation of fair, while 

6.20 (41.36%) from Experimental Group with the verbal interpretation which is Good. 

 

The pre-test results show that the experimental group got the highest score compared to the control group. This relates to 

the study of Delucchi, M. (2014), wherein it explained the measuring of students’ performance in terms of the pre-test. It is the 

evaluation wherein one can see the performance of an individual's learning from the previous lesson, based on the study 

showing every student's ability and how they performed according to the test given. It is equally distributed, and all lessons are 

already discussed. 

 

3.2. Post-test Performance of the Control Group and Experimental Group in Operations on Functions 

Topic Control Experimental 

 
Mean 

Score 
MPS VI 

Mean 

Score 
MPS VI 

Identify the different operations on functions 
8.25 55.00 Good 12 80 

Very 

Good 

Perform addition, subtraction, multiplication, division, composition of 

functions, and solve problems involving functions 
5.60 37.33 Fair 9.80 65 

Very 

Good 

Enumerate the steps on how to perform the different operations on 

functions 
5.00 33.33 Fair 9.00 60 Good 

Relate the essence of operation to functions in real-life situations 
7.00 46.67 Good 12 80 

Very 

Good 

Overall 6.46 43.08 Good 10.70 71.33 
Very 

Good 

  

Table shows the mean scores of the students gotten in the Post-test, 8.25 (55%) gained from Control Group with the verbal 

interpretation of Good, and 12 (80%) gained from Experimental Group with verbal interpretation of Very Good from the topic 

Identify the different operations on functions, while 5.60 (37.33%) gained from Control Group, and 9.80 (65%) gained from 

Experimental Group with the verbal interpretation of Fair and Very Good respectively, from the topic Perform addition, 

subtraction, multiplication, division, composition of functions, and solve problems involving functions, 5.00 (33.33%) gained 

from Control Group and 9.00 (60.00%) from Experimental Group with the verbal interpretation Fair and Good respectively, 

from the topic Enumerate the steps on how to perform the different operations on functions, and lastly, 7.00 (46.67%) gained 

from Control Group and 12.00 (80.00%) gained from Experimental Group with the verbal interpretation Good and Very Good 

respectively, from the topic Relate the essence of operation on functions in real-life situations. The overall total gotten the 

respondents in the pre-test performance of the Control Group and Experimental Group in Operations on Functions has a 

frequency of 16 which is the number of respondents, and a mean score of 6.46 (43.08%) from the Control Group with the 

verbal interpretation of Good, while 10.70 (71.33%) from Experimental Group with the verbal interpretation which is Very 

Good. 

 

On the other hand, students who worked in smaller groups of five members scored definitely higher on perceived 

participation. Also, it is concluded that students were significantly more satisfied working on a smaller portion of the total 

assignment and learning from the group results from others (Kooloos J. et al., 2012) 
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3.3. Significant Difference Between the Performance of the Control and Experimental Group in Post-test 

VARIABLES 
MEANS 

(POST-TEST) 
T-STAT P-VALUE DECISION 

Control Group 6.06  

2.22 

 

0.05 SIGNIFICANT Experimental Group 10 

Significance level = 0.10 

 

Table shows that the performance of the control group in the post-test has a mean of 6.06, and the experimental group has 

a mean score of 10. The p-value is 0.05, which means the null hypothesis is rejected since the p-value is higher than the 

significance level of 0.10. 

 

Based on the result of the study by Ansari and Khan (2020) which is “Exploring the role of Social Media in Collaborative 

Learning the new domain of Learning”, it is confirmed that the use of social media for collaborative learning purposes, 

interaction with peers, and teacher affects student’s academic performance positively. Additionally, implementing such 

sophisticated communication technology would prove to be more useful to the students and bring revolutionary, drastic 

changes in higher education for international collaborative learning. 

 

3.4. Perceived Effectiveness of Online Collaborative Learning According to the Experimental Group 

CRITERIA MEAN DESCRIPTION 

1. I was able to enjoy the Online Collaborative Learning strategy using 

other platform  
3. 38 Highly Effective 

2. I was able to answer the activity easier because of Online Collaborative 

Learning 
3 Effective 

3.  I was able to answer the post-test easier after the Online Collaborative 

Learning Class 
3 Effective 

4. The use of the Online Collaborative Learning strategy gave me new 

learnings and ideas 
3.38 Highly Effective 

5. The use of an Online Collaborative Learning strategy was appropriate 

for the topic 
2.94 Effective 

6. I prefer the use of an Online Collaborative Learning strategy in learning 

Mathematics more than the traditional approach 
2.38 Effective 

7. It is important to use an Online Collaborative Learning strategy in every 

lesson 
2.75 Effective 

8. The use of the Online Collaborative Learning strategy helped me 

understand the lesson more 
3.31 Highly Effective 

9. I have the freedom to express and gain knew knowledge through Online 

Collaborative Learning 
3.19 Effective 

10. The overall use of the Online Collaborative Learning strategy was 

effective for my learning 
3.19 Effective 

Overall Mean 3.05 Effective 

 

The table shows the computed mean and its corresponding description of each item in the Likert Scale which was 

answered by the respondents in the Experimental group. Item numbers 1, 4, and 8 are all interpreted as “Highly Effective” as 

they got a mean of 3.38, 3.38, and 3.31, respectively. Items number 2 and 3 have both means of 3, which corresponds to 

“Effective”. Meanwhile, items number 5, 6, 7, 9,  and 10 have a description of “Effective” as they got a computed mean of 

2.94, 2.38, 2.75, 3.19, and 3.19, respectively. Overall, the ten items in the Likert Scale got a computed mean of 3.05 which falls 

under the description “Effective”. The results imply that Online Collaborative Learning was effective for the respondents in the 

Experimental Group. 
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Online collaborative learning is effective for the experimental group as students enjoy group work using an online 

platform. Racheva (2018) claimed that collaborative learning is a mutual engagement of learners to construct knowledge and 

solve problems together with a common goal. Successful collaborative learning requires a socio-emotional aspect of interaction 

wherein common understandings are developed through exploring the participants' various knowledge, skills, and positions. 

This approach uses the group as a source of information, motivation, and mutual support when applied to the synchronous 

virtual environment. The success of this approach requires task and group-related interaction where students have time and 

space for planning and discussions supported by a teacher. 

  

Bates (2015) also stated that online learning environments add learning experiences for students where they can interact.  

 

4. Conclusion  
1. Students from the experimental group and the control who took the pre-test got the same highest possible score which is 

15; however, the controlled group got a mean of 4.63 and a standard deviation of 2.86, while in the experimental group, 

the mean was 6.06 with a standard deviation of 1.67. This implies that the result of the student’s exam during the pre-test 

shows that the experimental group got the highest score of students who got the correct answer rather than on control 

group. 

2. The experimental group's performance was better than the performance of the control group based on the post-test result; 

the experimental group got the highest score of students who got the correct answer rather than the control. 

3. Online collaborative learning effectively increases the students’ involvement/participation in synchronous classes because 

it gives them new learning and ideas that help them understand the lesson easier. Through an online collaborative strategy, 

students' result in the post-test becomes higher, which means that students perform better when there is collaboration 

happened between them. 

4. There is a significant difference between the control and experimental group of student-respondents during the post-test; 

this means that the online collaborative teaching strategy is effective in synchronous classes rather than the traditional way 

of teaching.  

 

5. Recommendations  
• Pre-test given to the respondents must be appropriate to their year level, accurate and valid as well. It is necessary to give 

them early as possible to your respondents before the actual teaching as it consumes a lot of time. The pre-test needs to be 

fit for them so that they are actually aware of the topic given. 

• Post-test, as same in the pre-test, should also be valid, concise and accurate as well and the actual performance of both the 

control and experimental group are the same in the way of treating and answering. 

• Choose an intervention that will catch the students' interest and attention to participate and enjoy the lesson while learning. 

Also, make an action and activity that is catchy and fit for the students and a short discussion with a short time of doing the 

activity more interesting.  

• Pre-test and post-test questions must be parallel to each other so it can have a good comparison of the student's 

performance between the two tests the section should clearly explain the main findings and implications of the work, 

highlighting its importance and relevance.  
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