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ABSTRACT 

 
This study explores the impact of Online Cooperative Learning (OCL) using the Student Teams 
Achievement Divisions (STAD) method on Science 10 students' self-efficacy, motivation, and academic 
achievement. Conducted at Ocampo National High School during the COVID-19 pandemic, the quasi-
experimental design involved 90 tenth-grade students split into control and treated groups. Pre- and post-
experiment assessments included Likert-scale questionnaires on motivation and self-efficacy, along with 
summative tests. Data analysis, conducted with R software, employed descriptive statistics, t-tests, 
Wilcoxon signed-rank tests, and Structural Equation Modeling (SEM). Results indicated significantly 
heightened motivation (weighted mean=4.17, p=0.056), increased self-efficacy (weighted mean=4.2, 
p=0.04), and improved academic performance (weighted mean=38.69, p=0.00) among students using 
OCL-STAD. Path analysis revealed the direct effects of self-efficacy on academic achievement (path 
coefficient=0.25) and motivation (path coefficient=0.04). 
 
Keywords: motivation, online cooperative learning, Student Teams Achievement Divisions (STAD) 
method, self-efficacy 
 
 
INTRODUCTION 
 

Remote learning brought about by the 
pandemic has resulted in students' difficulties 
engaging with their peers and having meaningful 
collaboration for effective learning. Studies 
revealed that poor peer communication, feeling 
the need to socialize, inability to communicate with 
friends, and lack of support are some of the 
difficulties encountered by students during the 
pandemic (Rotas & Cahapay, 2020; Özüdoğru, 
2021). These caused lesser self–efficacy and 
motivation to learn and perform well in academics 
among students. 

 

 
 
 
In Science education, researchers have 

focused on motivational beliefs and processes,  
including the self-efficacy of students ( Villafane et 
al., 2014; Mataka & Kowalske, 2015).  
Studies have found that self-efficacy impacts 
learning the subject and achieving a positive 
academic outcome (Ramos & Stephen, 2018; Ste-
Marie et al., 2015; Diseth et al., 2012; Sergent, 
2018; Chang et al., 2013; Husain; 2014). 

Studies have shown that cooperative 
learning has been widely used on the face–to–face 
classroom instructions, and was used in remote 
education. Previous studies have investigated the 
impact of cooperative learning approaches on 
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students' academic achievement in Biology (Molla 
& Moche, 2018), its effect on student's 
achievement in genetics, self–efficacy, and 
conceptions of learning Biology  (Ari & Sadi, 2019), 
cooperative learning in distance learning (Mundy 
et al., 2012), the effects of collaborative learning in 
the academic achievement and knowledge 
retention (Tran, 2014), the impact of cooperative 
learning and models on the conceptual 
understanding of the chemical reactions (Doymus 
et al., 2019), and fostering achievement of low-, 
average-, and high achiever students in Biology 
through structures cooperative learning 
(Yaduvanshi & Singh, 2019). However, most of 
these studies are related to face–to–face 
collaborative learning using the Student Teams 
Achievement Divisions (STAD) method.  

Moreover, few studies focused on online 
collaborative learning using the STAD method. 
These few investigations explored areas such as 
the STAD-type cooperative learning design to 
develop student online learning activities (Sjafei, 
2021), the influence of web-based collaborative 
learning strategy to achieve motivation in student 
study outcomes (Hariadu & Wurijanto, 2016), 
STAD technique through Moodle to enhance 
learning achievement (Tiantong & Teemuangsai, 
2013), and development of online science learning 
devices cooperative model-type STAD assisted by 
video media. 

Unfortunately, there are only two (2) 
studies in the Philippines related to face–to–face 
cooperative learning using the STAD. First is the 
research of Gonzales and Torres (2016) on 
Filipino learners' attitudes toward collaborative 
learning and their relationship to reading 
comprehension. Second is the use of the STAD 
Model in teaching Chemistry and its effect on 
students' academic performance by Lantajo and 
Tipolo (2018). Nevertheless, no published 
literature in the Philippines connected to online 
cooperative learning utilizing the STAD approach, 
notably in Junior High School, Grade 10 Level, 
covering the Most Essential Learning 
Competencies (MELC) in Biology identified by the 
Department of Education.  

These underscored the implementation of 
a study on the effects of online cooperative 
learning using the STAD method on the 

motivation, self–efficacy, and academic 
achievement of students in Science 10. 

 
OBJECTIVES OF THE STUDY 

 
The study aimed to ascertain the impacts 

of the OCL-STAD method on the motivation, self-
efficacy, and academic achievement of grade 10 
students in Science at Ocampo National High 
School, Ocampo, Camarines Sur. Its specific 
objectives were to: 
 

1. Assess students' motivation, self-efficacy, 
and academic achievement in traditional 
classroom settings versus Online 
Cooperative Learning (OCL) using the 
Student Teams Achievement Divisions 
(STAD) Method. 

 
2. Measure the shifts in students' motivation, 

self-efficacy, and academic achievement 
from traditional classroom instruction to 
Online Cooperative Learning (OCL) 
employing the Student Teams 
Achievement Divisions (STAD) Method. 

 
3. Examine the correlations between 

motivation, self-efficacy, and achievement 
within traditional classroom settings and 
the OCL-STAD method. 

 
METHODOLOGY 

 
This study utilized a quasi-experimental 

design to establish causal relationships. It focused 
on grade 10 students at Ocampo National High 
School in San Francisco, Ocampo Camarines Sur. 
A purposive sampling technique, specifically 
homogeneous sampling, was employed.  

Grade 10 students with internet access 
were selected and divided into two groups: the 
treatment group and the control group. 
Randomization was used to allocate students into 
these groups. The treatment group received 
instruction using the OCL-STAD method, while the 
control group received traditional online 
instruction. Both groups completed the Students' 
Motivation Toward Science Learning (SMTSL) 
survey, the Self-efficacy Toward Science Learning 
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(STSL) survey, and a 50-item assessment tool 
before and after the study. 

The total number of respondents was 
ninety (90) grade 10 students. Table 1 provides 
the distribution of these respondents. 
 
Table 1 
Distribution of the Respondents of the Study 

Groups Males Females Total 
Number of 
students 

1. Experimental 
Group 

14 31 45 

2. Control 
Group 

19 26 45 

 
The study focused on student's motivation, 

self-efficacy and academic achievement using the 
OCL-STAD method. Three sets of instruments 
were used to gather pertinent data with regards to 
the study: (1) Students' Motivation towards 
Science Learning (SMTSL) Survey Questionnaire; 
(2) Self–Efficacy Survey Questionnaire; and (3) 
Assessment tools. 

 
The survey questionnaires and 

assessment tools were validated by four (4) 
experts and piloted to 20 students to test its 
reliability. The instruments received an excellent 
validity rating. 

 
Administration of the Pre-Test. The 

SMTSL, SSTSL, and assessment tools were 
pretested to forty-five grade 10 student-
respondents from the treated group and forty-five 
from the control group of Ocampo National High 
School in the third quarter of the school year.  

 
Implementation of the OCL–STAD method 

and Regular Online Classroom. The OCL-STAD 
method was implemented in the treated group for 
seven weeks every morning from 9 to 10 o'clock. 
However, the regular online classroom was 
implemented in the control group for seven weeks 
every afternoon from 2 o'clock to 3 o'clock.  

The implementation of the study was 
conducted from March 7 – April 22, 2022, through 
Google meet both in the treated and control group.  
Administration of Post Test  

After the implementation of the OCL–
STAD method and Regular Online classroom, the 
Students' Motivation towards the Science 
Learning questionnaire (SMTSL), Students' Self - 
efficacy toward the Science Learning 
questionnaire (SSTSL), and assessment post-
tested to measure the improvement of the 
students after the implementation of the OCL – 
STAD Method and regular online classroom.  

Descriptive statistics such as frequency 
and mean were employed to analyze the 
motivation, self–efficacy, and academic 
achievement. 

 

Mean:  X= 
[𝐹𝑠𝑎∗5+𝐹𝑠𝑎∗4)+(𝐹𝐴∗3+𝐹𝑀𝐷∗2)+(𝐹𝑠𝑑∗1]

𝑁
 

 T-test and Wilcoxon's signed rank were 
employed to determine the differences in 
motivation, self–efficacy, and academic 
achievement between the control and treatment 
groups.  

The relationship between motivation, self-
efficacy, and academic achievement was 
determined using the Structural Equation 
Modeling (SEM) Path analysis. The general 
equation for the SEM Path analysis model in this 
study will be: AC = a*MOT + b*SEF + error 
Where: 
 AC = Academic Achievement 
 MOT = Motivation 
 SEF = Self–efficacy 
 a = path directing the direct effect of 
motivation on academic achievement 
 b = path directing the direct effect of self-
efficacy on academic achievement 
 
RESULTS AND DISCUSSION 
 
1. Students' motivation, self-efficacy, and 

academic achievement in a regular online 
classroom and an Online Cooperative 
Learning (OCL) following the Student 
Teams Achievement Divisions (STAD) 
method 

 

Results showed that in terms of motivation, 
the treated group posted almost similar ratings 
described as highly motivated during the pre-test.  

http://www.ioer-imrj.com/
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However, during the post-test, the treated 

group posted an overall weighted mean of 4.17, 
described as highly motivated, against the overall 
weighted mean of the control group computed at 
3.90, described as highly motivated. 
 

The motivation, self-efficacy, and academic 
achievement of students in the treated and control 
group are summarized in Table 2. 
 
Table 2 
Summary of Respondents' motivation, self-efficacy, and 
academic achievement  

 
 

Results showed that in terms of motivation, 
the treated group posted almost similar ratings 
described as highly motivated during the pre-test.  

However, during the post-test, the treated 
group posted an overall weighted mean of 4.17, 
described as highly motivated, against the overall 
weighted mean of the control group computed at 
3.90, described as highly motivated. 

 The difference between the two groups 
was marginally significant (p=0.056 at p<0.05α). 
The slight increase registered for the treated group 
against the control group indicated that students 
subjected to the OCL–STAD method 
demonstrated relatively increased motivation in 
learning. 

Regarding self-efficacy, results showed 
that the treated group posted an overall weighted 
mean of 3.28, described as highly confident, 
against the overall weighted mean of the control 
group computed at 3.50, described as highly 
confident during the pre-test. The difference 
between the two groups before the intervention 
implementation was significant (p=0.00 at 
p<0.05α).  

However, during the post-test, the treated 
group posted an overall weighted mean of 4.2, 
described as very highly confident, against the 
overall weighted mean of the control group 
computed at 4.0, described as highly secure. 

The difference between the two 
groups was significant (p=0.04 at p<0.05α). The 
slight increase registered for the treated group 
against the control group indicated that students 
subjected to the OCL-STAD method demonstrated 
comparatively increased self-efficacy in learning. 

As for academic achievement, results 
showed that the treated group posted an overall 
weighted mean of 26.36 against the control 
group's average of 24.38 on the pre-test. The 
difference between the two groups before the 
intervention implementation was not significant 
(p= 0.21 at p<0.05α).  

However, during the post-test, the treated 
group posted an overall weighted mean of 38.69 
against the control group's average of 33.36. 

The difference between the two groups 
was significant (p= 0.00 at p<0.05α). The 
substantial increase registered for the treated 
group against the control group indicated that 
students subjected to the OCL-STAD method 
demonstrated significantly increased academic 
achievement in learning.  

The results showed that the students under 
OCL – the STAD method outperformed those who 
received standard online classroom instruction. In 
terms of motivation, the treated group showed a 
slight increase compared to the control group and 
is considered highly motivated. The difference 
between the two groups is marginally significant. 
Regarding self-efficacy, the treated group 
demonstrated a significantly higher self-efficacy 
than the control group. The difference between the 
two groups was found to be substantial. 

 
Table 3  
Test of Difference between Groups  

 
 

2. Change in Motivation, Self – Efficacy, and 
Academic Achievement of Students in the 
OCL-STAD Method and Regular Online 
Classroom  
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Table 4 
Net Change of Motivation, Self-Efficacy, and Academic 
Achievement of students  

 
 

Table 4 shows that students’ motivation in the 
treated group had a significant change of 0.645 
before and after the intervention implementation. 
In contrast, the motivation of the students in the 
control group had a significant change of 0.376. It 
means that the use of the OCL-STAD method can 
motivate more towards Science learning more 
than the use of a regular online classroom having 
a net change of 0.269. 
 Likewise, the change in self-efficacy in the 
treated group and control group before and after 
the implementation of the intervention was 
significant. It yielded a difference of 0.918 and 
0.236, respectively. However, the treatment 
group's change was more significant than the 
control group. Thus, utilizing the OCL-STAD 
method can boost the students' self–efficacy 
toward Science learning rather than the regular 
online classroom having a net change of 0.682. 
 Similarly, the change in students' 
academic achievement in the treated group and 
control group before and after the implementation 
of the intervention was significant, with a 
difference of 12.333 and 8.978, respectively. 
 Using the OCL-STAD method can be more 
effective than using the regular online classroom 
in terms of improving academic achievement in 
Science. This indicates that the OCL-STAD 
method is a more significant approach. The OCL–
STAD approach has a considerable effect on 
students' academic achievement. When learners 
cooperate and share their thoughts within the 
group, motivation increases, and development and 
learning occur. Consistent with the findings of 
Hermawan (2020), the STAD approach improves 

student learning outcomes. Also, Gull et al. 
(2015) determined that the adoption of cooperative 
learning had a positive impact on student's 
academic achievement.  

The OCL-STAD Method boosts learners' 
self-efficacy by encouraging them to develop self-
confidence. Also, students' motivation improved 
as they worked together, were guided, and were 
assisted by skilled peers. With this intervention, 
the learning can be maximized and sustained, 
enhancing the learning outcome by fueling the 
students' motivation through reinforcement. When 
students have a greater sense of self-efficacy 
combined with motivation, it can result in a higher 
academic outcome.  

 
3. Difference between Groups in Motivation, 

Self–efficacy, and Academic Achievement 

Table 5 
Test of Difference between Groups in Motivation, Self–
efficacy, and Academic Achievement (Paired) 

 

The frequency of the scaled responses 
during the pre-test showed that the treatment 
group registered ten reactions under the Likert 
scale response category of 5, described as highly 
motivated. In contrast, the control group posted a 
relatively lower number of frequencies, computed 
at nine responses for the same Likert scale 
response described as with very highly motivated.  
 It indicates that during the pre-test, 
students' motivation level was slightly higher in the 
treated group than in the control group, and the 
difference is significant. 

Moreover, during the pretest, both treated 
and control groups had a median of 4, meaning 
that half of the respondents gave ratings below 4, 
and the other half gave ratings above 4. It specifies 
that 50% of the respondents have favorable 
opinions. 
 However, after implementing the OCL-
STAD method, the frequency of scaled responses 
registered seventeen. A higher Likert scale 

http://www.ioer-imrj.com/


 

 

 

P – ISSN 2651 - 7701 | E – ISSN  2651 – 771X |  www.ioer-imrj.com 
ONG, J.A.I., Effects of Online Cooperative Learning (OCL) using Student Teams Achievement Division ( STAD) Method 

to the Motivation, Self -Efficacy, and Academic Achievement of Students in Science 10, pp.13 - 22 

 18 

              IOER INTERNATIONAL MULTIDISCIPLINARY RESEARCH JOURNAL, VOL. 6, NO. 2, JUNE 2024 
                                                                                                                             

                             
category of very highly motivated was observed for 
the treated group than the control group, with a 
frequency of thirteen responses. 
 It means that during the post-test, students' 
motivation level is higher in the treated group than 
in the control group, and the difference is 
significant. 

In addition, during the pre-test, the treated 
and the control groups had a median of 4. Half of 
the respondents gave ratings below 4, and the 
other half gave above 4. It specifies that 50% of 
the respondents have favorable opinions. 

Meanwhile, the frequency of the scaled 
responses during the pretest in the self-efficacy 
showed that the treatment group registered a total 
of eight (8) responses under the Likert scale 
response category of 5, described as very highly 
confident. In contrast, the control group posted a 
relatively lower number of frequencies computed 
at seven (7) responses for the same Likert scale 
response described as very highly motivated. 
 It indicates that during the pre-test, 
students' self-efficacy level is slightly higher in the 
treated group than in the control group, and the 
difference is significant. 

Further, the treated group has a median of 
3 which means that half of the sample gave ratings 
below 3, and the other half gave ratings above 3. 
It specifies that 50% of the respondents have 
neutral to agree on opinions. Meanwhile, the 
median of the responses for the control group was 
4, which means that half of the respondents gave 
ratings below 4, and the other half gave ratings 
above four 4. It specifies that 50% of the 
respondents have favorable opinions. 
 However, after implementing the OCL-
STAD method, the frequency of scaled responses 
registered a total of seventeen, with a higher Likert 
scale category of very highly confident observed 
for the treated group than the control group, with a 
frequency of eleven responses. 
 It indicates that after implementing the 
OCL-STAD method, the level of self-efficacy is 
higher in the treated group than in the control 
group, and the difference is significant. 

Additionally, the responses for both the 
treated and the control group have a median of 4, 
meaning that half of the respondents gave ratings 
below 4, and the other half gave ratings above 4. 

It specifies that 50% of the respondents have 
positive opinions. 
 Similarly, the frequency of the scores 
during the pretest in the academic achievement 
revealed that the treatment group registered a total 
of twenty-four students having a raw score of 
greater than twenty-five and a mean of 20.27. In 
contrast, the control group posted a relatively 
lower number of frequencies, having twenty-two 
students with the same average raw score with a 
mean of 19.37. 
 It indicates that during the pre-test, 
students' academic achievement level is slightly 
higher in the control group than in the treatment 
group. 
 However, after implementing the OCL-
STAD method, the frequency of the scores 
registered a total of forty-five students having a 
raw score of greater than twenty-five and a mean 
of 38. At the same time, the control group posted 
a lower number of frequencies computed at thirty-
four with the same average raw score with a mean 
of 31.77. 
 It shows that during the post-test, students' 
academic achievement level was significantly 
higher in the treated group than in the control 
group. 

 
Table 6 
Frequency Table of Motivation, Self-Efficacy, and Academic 
Achievement of Students in both Groups 

 
 
Degree of motivation and self–efficacy in a five-point 
Likert Scale: (5) – Very High; (4) – High; (3) - Moderate; 
(2) – Low; (1) – Very Low 
 

 
4. Relationship among Motivation, Self-

Efficacy, and Academic Achievement 
under the Regular Online Classroom 
Instruction  
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Figure 1. Path Diagram of Self-Efficacy, Motivation, and 
Academic Achievement under Regular Online Classroom 
 

Self-efficacy significantly influences 
academic achievement, with a path coefficient of 
2.55. Also, self-efficacy directly affects motivation, 
with a path coefficient of 0.14. In contrast, 
motivation has a lesser direct effect on students' 
academic achievement, as shown by the path 
coefficient of 0.22. Further, the mediation of self-
efficacy to motivation has a lesser impact on 
academic achievement. 
 It indicates that self-efficacy, rather than 
motivation, is the antecedent of academic 
achievement in regular online classroom 
instruction. 

It was revealed that with regular online 
classroom instruction, self-efficacy's direct effect 
on academic achievement is much higher than its 
indirect effect as mediated by motivation. Also, the 
impact of motivation on academic achievement is 
feeble. It is because students work individually in 
regular online classroom instruction, catering to 
self-efficacy and resulting in high academic 
performance. On the other hand, motivation was 
not modulated much by self-efficacy because 
cooperation and collaboration between peers were 
not observed. According to Yaduvanshi and Singh 
(2019), cooperation is needed for students to 
become more motivated and active to achieve 
higher academic outcomes. 
 

 

5. Relationship among Motivation, Self-
Efficacy, and Academic Achievement 
under the OCL – STAD Method  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
Figure 2. Path Diagram of Self-efficacy, Motivation, and 
Academic Achievement under the OCL-STAD Method 
 

CONCLUSIONS  
 

 In summary, the OCL-STAD method was 
found to be more effective than the regular online 
classroom in improving academic achievement. 
The results indicated that the OCL-STAD method 
promotes motivation, self-efficacy, and academic 
achievement. As a cooperative learning 
experience, the OCL-STAD method can boost 
students' motivation through reinforcements and 
rewards. 

Specifically, the results show that self-
efficacy directly affects academic achievement 
and influences motivation. In the OCL–STAD 
method, the direct effect of self-efficacy and 
motivation on academic performance is very low 
compared to its indirect effect, as it mediates 
motivation. It means that when a student has the 
confidence to complete the learning tasks, added 
to motivation from peer reinforcement, it will result 
in better academic performance. Furthermore, this 
revealed that students' academic achievement is 
primarily affected as self-efficacy mediates 
motivation. It indicates that when self–efficacy is 
combined with motivation, high academic 
performance will be achieved. According to 
Vancouver and Kendall (2014), self-efficacy tends 
to have a positive role in motivation, ultimately 
affecting an individual's academic performance. 

In conclusion, the findings demonstrated 
that the OCL-STAD method effectively enhances 
students' self-efficacy, motivation, and academic 
achievement.  
 

RECOMMENDATIONS 
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 Several recommendations are proposed to 
optimize online teaching and improve students' 
academic performance. Firstly, it is recommended 
to employ the Online Cooperative Learning (OCL) 
utilizing the Student Teams Achievement Divisions 
(STAD) method specifically for teaching complex 
topics in Biology. This method has demonstrated 
effectiveness in enhancing motivation, self-
efficacy, and academic achievement, making it 
suitable for facilitating deeper understanding and 
engagement with intricate subject matter. 
 Moreover, extending the use of the OCL-
STAD method to other subjects in online education 
is advised. By incorporating this collaborative 
learning approach across various disciplines, 
educators can promote interactive learning 
experiences and foster a supportive peer 
environment conducive to academic success. 
Furthermore, it is essential to provide 
comprehensive training to teachers on the STAD 
method. Equipping educators with the necessary 
skills and knowledge to implement cooperative 
learning strategies will empower them to create 
dynamic and effective learning environments that 
cater to students' diverse learning needs. 
 Lastly, there is a recommendation for 
educational institutions such as the Department of 
Education to organize workshops focused on 
cooperative learning methodologies. These 
workshops would serve as valuable platforms for 
educators to exchange best practices, gain 
insights into innovative teaching strategies, and 
ultimately enhance the academic performance of 
secondary school students in online learning 
settings. 
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