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Abstract 
The current study examined the relationship between students’ attitudes and engagement and 

academic performance in mathematics online learning. The study used modified survey question-
naires adopted from Langat (2015), Davis (2014), Hart et al., (2011). The respondents are the 99 
randomly selected pre-service teachers who are taking their Mathematics courses online. The res-
pondents are moderately engaged in mathematics online learning. More specifically, students always 
have ready assignment and are cooperative and work with other students when doing online activi-
ties. However, it is found that respondents are somewhat disengaged and lack motivation whenever 
facing trouble in understanding a problem. The majority of respondents have a moderately positive 
attitude toward mathematics online learning. Students’ engagement and attitude in mathematics on-
line learning are significantly correlated with academic performance. The significant correlation be-
tween students’ academic performance and attitude and engagement in mathematics online learning 
suggests that teachers may provide more opportunities for students to enable and extend their en-
gagement and attitude in the teaching and learning process. It may allow to meet the positive effect 
that can contribute to an improvement of academic performance of students. Teachers may need to 
motivate their students to participate more in understanding math problems, to give their best, and to 
be more focused in class discussion. Teachers need to give more support to students who are very 
anxious in online classes and be more considerate to students who are having a hard time on this 
platform. Students may maximize the use of technology that could inspire them to become more 
academically motivated, engaged, and show positive attitude with regards to Mathematics online 
learning and to come up with their own relevant approaches.  

Keywords: Online Learning Attitude, Online Learning Engagement, Mathematics Academic  
performance  

 
Introduction 
The persistent underachievement in mathematics has necessitated further research to deter-

mine what factors have been overlooked or given insufficient attention in the ongoing reform ef-
forts.  

Math is essential in today's world. Everyone uses mathematics in their daily lives, and most 
of the time they are unaware of it. Our world would be missing a critical component if math did not 
exist. Anthony & Walshaw (2009) pointed out that Mathematics like any other compulsory and ex-
aminable subject play a key role in shaping how individuals deal with various spheres of private, 
social and civil life. It is a subject taught in basic and higher education. It is one of the fundamental 
educational components that requires students to be skilled and comprehend the various methods 
used to structure their lives. 

Due to pandemic, the educational system was forced to shift from face to face mode of learn-
ing to online. According to Salamat et al., (2018) “Online learning can refer to the situation where 
the interaction between the students and the teacher is done through online system. Students are re-
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ceived training and taught through online system and teacher may also in the same building with 
them”. 

The CHED’s response to this changes is the Memorandum Order No. 4, S 2020 - Guidelines 
on the Implementation of Flexible Learning (CHED, 2020). Everyone is called to be part of this 
transition and transformation towards the new normal and students has a major part in it. Learning 
activities that are usually routinely carried out in schools finally take place online. Regarding learn-
ing from home, the CHED emphasizes that online learning is carried out to provide meaningful 
learning experiences for students, without being burdened with the demands of completing all curri-
culum achievements for grade promotion or graduation. Online learning is education that takes place 
over the Internet. Online learning is just one type of distance learning for any learning that takes 
place across distance and not in a traditional classroom. 

Most studies consider students’ attitudes as a vital role which affects student’s performance.  
Student’s attitude is one of the important keys impacting his performance in mathematics (Capuno 
et al., 2019; Peteros et al., 2019). Attitudes though not directly observable are inferred from observ-
able responses and behaviors which reflect a pattern of beliefs and emotions.  

Student engagement has been studied in various populations and educational settings 
Trowler (2010) defined student engagement as the willingness and effort of students to effec-

tively engage in school activities that contribute to successful outcomes. Student engagement is es-
sential in the learning process. Moreover, the academic success of an entire school depends on the 
level of student engagement (Rimm-Kaufman et al., 2015).  Student engagement has been studied in 
various populations and educational settings (Bear et al., 2018). Trowler (2010) defined student en-
gagement as the willingness and effort of students to effectively engage in school activities that con-
tribute to successful outcomes. Engaged students exhibit active attention, participation, motivation, 
and interest to study, whereas their disengaged counterparts’ manifest boredom, passiveness, poor 
motivation, and low grades. In addition, students with high engagement levels attend school routine-
ly and attain higher grades than their colleagues with low engagement levels (Bear et al., 2018). 

Though various research studies show that academic performance in mathematics is a func-
tion of many interrelated variables, Student attitudes and engagement are regarded by many re-
searchers as key variables to be taken into account when attempting to understand and explain the 
student performance in mathematics. There is a need therefore, to further investigate how factors 
like student’s attitudes and engagement influence their own learning and achievement in the subject. 
The researchers considered the country’s transition into a new mode of learning as an opportunity to 
conduct this study to find out if the students’ engagement and attitude are correlated to their aca-
demic performance in Mathematics Online Learning. 

Literature Review  
Reviewed related studies and literatures relevant to current study provided enriching and 

substantial ideas which are very necessary for this research. 
Several research studies support the fact that students’ success in Mathematics depends upon 

the learners’ attitude and engagement towards the subject as this determines their ability, willingness 
to learn, choice of action and response to challenges. 

Ahn & Edwin (2018) indicated that mathematics plays a vital role in any country's educa-
tional and developmental aspirations worldwide, and the need to teach mathematical knowledge in a 
viable and efficient way to encourage learner productivity and applicability is still an ongoing chal-
lenge, especially for developing countries. 

According to Maddison et al., (2017), online learning refers to communication that is pro-
vided electronically via multiple digital and web platforms and applications. Other concepts such as 
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web-based learning, e-learning, computer-assisted teaching, and Internet-based learning are used 
interchangeably. With the online mode of learning being used often nowadays, different mediums 
have been created to make learning materials more accessible for everyone such as students, and 
teacher itself. Different studies about online platforms providing help to students’ and teachers have 
been conducted and in those research students and teachers find that such platforms really help in 
terms of supporting students with right learning materials, channel of communication, room for col-
laboration of ideas and a direct way of coaching platform (Al-Said, 2015). 

According to Rajkumar & Hema (2019) there are e-learning ways of making students more 
interested in the subject of mathematics, and that E-learning is opening doors to a world of Mathe-
matics being fun and exciting. 

Within the academic community, student engagement is most usually characterized in terms 
of the degree to which students interact with their studies in terms of motivation, intellectual percep-
tion depth, or simply studiousness. Students who are engaged are seen as taking responsibility for 
their own learning, collaborating with faculty to ensure academic achievement, and adopting the role 
of a willing and engaged apprentice to an academic master (Velden, 2013) 

A recent study conducted about student’s engagement stated that in an online learning, en-
gagement must be focused and should have more concern as it is being categorized in the learning 
platform such behavior engagement, cognitive engagement, and emotional engagement (Peng, 
2017). 

Attitudes are psychological orientations formed as a result of one's experiences that influence 
a person's perception of circumstances, objects, and people, as well as how to respond to them posi-
tively or negatively, favorably or unfavorably (Mensah & Okyere, 2019). 

Because students learn to correlate positive experiences or events with Mathematics, a stu-
dent can acquire a positive attitude towards subject. Good reinforcement also allows for the devel-
opment of a positive attitude toward. 

A Study on Attitude of Students Towards E-learning by Adewole-Odeshi (2014), found that 
the Students in southwest Nigeria's universities have a positive attitude toward e-learning because 
they believe it is simple to use and beneficial, especially for their course work, and concluded that if 
an e-learning system is easily accessible, there would be a more favorable attitude toward its use.  

Another study that suggest that the students’ attitude in E-learning is positive is presented in 
the study of (Zabadi & Al-Alawi, 2016), where they found out that the majority of students have 
positive attitude in e-learning. They also suggested that Teachers must use techniques to shift stu-
dents' negative attitudes about e-learning by implementing more e-learning courses in lower years of 
study and encouraging students to use the internet in their education and contact with their teachers 
and peers. 

In the study of Fu et al. (2020) with the use of the Pearson correlation coefficient analysis 
model, he found that the online engagement and attendance of students are positively correlated with 
academic performance but online engagement does not mean a significant causal variable for stu-
dent performance. 

In learning to any educational environment, attitudes towards learning plays an important 
role as according to Mensah & Okyere (2019) study, the academic performance of mathematics stu-
dents is tightly correlated to the attitudes of students. Bhowmik & Banerjee  (2016) and other re-
searchers also supports this argument as they conclude that there is a positive correlation between 
attitude and accomplishment, that is if the attitude towards mathematics is strengthened, their 
achievement in mathematics will certainly increase. 
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The related literature and studies helped the researchers in analyzing and knowing the rela-
tionship between students’ engagement and attitude, and their academic performance in Mathemat-
ics Online Learning. 

Research Gaps  
Most research on attitudes has found that attitude plays an important role in learning mathe-

matics and thus determines the student's success in the subject. Research also supported the fact that 
a positive attitude toward the subject is an important educational outcome that should be constantly 
nurtured regardless of the achievement level of the learners who should be guided in order to bring 
out their best abilities and potentials. 

However, there has not been a consistent finding about the relationships between attitudes 
and academic performance in mathematics online learning, nor has there been a proper recommen-
dation about how to positively change attitudes for the benefit of the learners.  Literature confirms 
that it should start from determining the root cause of attitudes and using that information to bring 
out the expected change which in most cases has remained elusive or not practicable in the school 
contexts. Bearing in mind various variables that play a role in determining the learner’s attitude, the 
literature stresses the need for more understanding on the effect of these variables in the learning of 
the subject which has always received very little attention from the stakeholders. 

Previous studies on student engagement as described in the foregoing literature summary fo-
cused on general internal and external factors in the school environment that affect performance. 
Student engagement is a useful indicator of examining the effect of these factors on student success. 
However, the relationship between the academic performance in math online learning and student 
engagement is unclear, and has yet to be clearly identified. 

Research Questions 
This study determined if the students’ engagement and attitude are correlated to their aca-

demic performance in mathematics online learning. 
 Specifically, this sought answer to the following questions: 
1. What is the students’ level of engagement in Mathematics Online Learning? 
2. What is the students’ level of attitude in Mathematics Online Learning? 
3. What is the students’ academic performance in Mathematics online learning? 
4. Is there a significant relationship between the students’ engagement and attitude and 

academic performance in Mathematics Online Learning? 
Theoretical and Conceptual Framework  
The theoretical framework was primarily anchored on Student Involvement Theory of Astin 

(2014). Student involvement refers to the amount of physical and psychological energy that the stu-
dent devotes to the academic experience. Thus, a highly involved student is one who, devotes consi-
derable energy to studying, spends much time on campus, participates actively in student organiza-
tions, and interacts frequently with faculty members and other students. Conversely, a typical unin-
volved student neglects studies, spends little time on campus, abstains from extracurricular activi-
ties, and has infrequent contact with faculty members or other students.  

The involvement theory has five basic postulates: (1) Involvement refers to the investment of 
physical and psychological energy in various objects. The objects may be highly generalized (the 
student experience) or highly specific (preparing for a chemistry examination); (2) Regardless of its 
object, involvement occurs along a continuum; that is, different students manifest different degrees 
of involvement in a given object, and the same student manifests different degrees of involvement in 
different objects at different times; (3) Involvement has both quantitative and qualitative features. 
The extent of a student’s involvement in academic work, for instance, can be measured quantitative-
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ly (how many hours the student spends studying) and qualitatively (whether the student reviews and 
comprehends reading assignments or simply stares at the textbook and daydreams); (4) The amount 
of student learning and personal development associated with any educational program is directly 
proportional to the quality and quantity of student involvement in that program; and (5) The effec-
tiveness of any educational policy or practice is directly related to the capacity of that policy or prac-
tice to increase student involvement.  

This study is also anchored on The Theory of Reasoned Action (TRA) model by Fishbein 
and Azjen. It focuses on the construction of a system of observation of two groups of variables, 
which are: (1) attitudes defined as a positive or negative feeling in relation to the achievement of an 
objective; (2) subjective norms, which are the very representations of the individuals’ perception in 
relation to the ability of reaching those goals with the product. The theory emphasized the impor-
tance of intention more than the reality of usage.  

 
 
 
 
 
 
 
 
 
 

  
Based on the theories presented, the researchers conceptualized the framework shown above. 

Students’ engagement and attitude in mathematics online learning may or may not have a significant 
relationship with the students’ performance in math online learning. If correlation existed, as the 
students’ engagement and attitude are high, the students’ performance in math online learning will 
also be high. 

 
Methodology  
This study adopted a descriptive correlational design as it dealt with people’s views and 

hence was relevant to the study area.  
Descriptive method is often used to study people’s feelings, thinking and attitudes about spe-

cific aspects hence was relevant for this study as attitudes could not be directly measured or ob-
served but were inferred from certain cues which depicted the implicit nature of students’ characte-
ristics. The research aimed at capturing some of the student beliefs and perceptions which signified 
attitudes towards mathematics. The data was obtained through the use of student questionnaires 
representing various attitude variables or themes. The students’ response was organized and ana-
lyzed both in qualitative and quantitative approaches then summed up in a descriptive manner ac-
cording to the themes. 

The purpose of this research is to determine if the students’ engagement and attitude has a 
significant effect to their academic performance in Mathematics Online Learning  

The method used by the researchers in this study is the correlational-survey research method. 
This approach entails determining whether or not there are any relationships between variables. Data 
are collected, then the relationships between them are analyzed. Since the magnitude of variables 
must be calculated, the correlational approach is defined by quantification. Correlational approaches 

Students’ Engagement in Ma-
thematics Online Learning  

Students’ Performance in Ma-
thematics Online Learning 

Students’ Attitude in Mathe-
matics Online Learning 
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strike a good balance between accuracy and relevance. Precision is compromised since data was not 
obtained in a regulated environment considering that knowledge can be acquired in a number of 
ways, including observation, interviews, online surveys, questionnaires, and evaluation (MacKenzie, 
2013). 

The respondents were randomly selected 99 Bachelor of Secondary Education Major in Ma-
thematics Students who are taking their Mathematics courses online and enrolled at Polytechnic 
University of the Philippines Sta. Mesa, Manila during the academic year 2020-2021. 

The three (3)-page questionnaire/tool developed by the researchers was the main instrument 
used in gathering data. The draft of the researchers’ questionnaires was drawn out from the related 
readings and literature that the researchers found, and previous instruments used by related studies, 
such as Students' Attitudes and Their Effects on Learning and Achievement in Mathematics of Lan-
gat (2011), Measuring Student Satisfaction in Online Math Courses of Davis (2014), National Sur-
vey of Student Engagement (NSSE), and The Student Engagement in Schools Questionnaire 
(SESQ) and the Teacher Engagement Report Form-New (TERF-N): Examining the Preliminary 
Evidence of Hart et al. (2011). All questionnaires used were assumed to be helpful in gaining addi-
tional information on the effects of the students’ engagement and attitude to the academic perfor-
mance in Mathematics Online Learning. 

The survey questionnaire has three (3) parts. The first part involves personal data (including 
mathematics grades) of the students; the second part involves the students’ level of engagement in 
online learning; and the final part involves the students’ level of attitude in online learning.  

The survey questionnaire is in Likert-Scale format to determine the level of engagement and 
attitude of the respondent. The researchers used a 4-point Likert scale to determine the responses of 
the respondents. 

To be able to facilitate collection of data, the researchers wrote a letter to the officials of the 
college asking permission to conduct the study. After securing needed permission, the question-
naires were distributed to the respondents through google form. Upon retrieval, the questionnaires 
were tallied and given to the statistician for the statistical application/processing to be able to check 
for the validity of the results of the gathered data.  

The gathered data were computed, interpreted, and analyzed. The method of analysis in-
volved quantitative methods. The data was first captured in statistical package for social sciences 
(SPSS) from where analysis was done. The mean was used for calculating the degree of agreement 
between the engagement and attitude on mathematics online learning of the respondents. Summary, 
conclusions and recommendations was drawn depending on the findings and the analysis done. 
Pearson r was used to determine if the independent variables engagement and attitude are correlated 
with the students’ academic performance in mathematics.  

 
Results   
1. Students’ Level of Engagement in Mathematics Online Learning 
 

Table 1. Students’ Level of Engagement in Mathematics Online learning 
Statement Mean Interpretation 
In mathematics online learning…   
1. I usually ask questions and participate in class discussion. 2.59 Moderately  Engaged 
2. When I run into a difficult homework problem, I continue 
working at it and let it be solved. 

2.98 Moderately Engaged 
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Statement Mean Interpretation 
3. I spend significant amount of time studying and doing 
academic works. 

2.80 Moderately Engaged 

4. I cooperate and work with other students when doing 
online activities. 

3.04 Moderately Engaged 

5. If I have trouble understanding a problem, I do not  pro-
ceed to the next one until I solved the current problem. 

2.44 Somewhat Disengaged

6. I work hard to meet the teacher’s standards and expecta-
tions. 

2.97 Moderately Engaged 

7. I always have ready assignment. 3.27 Moderately Engaged 
8. I always work on all the activities given to us. 2.94 Moderately Engaged 
9. I am always exerting much effort. 2.48 Somewhat Disengaged
10. My mind do not wanders and I’m focused on the lesson. 2.45 Somewhat Disengaged
Overall Mean 2.80 Moderately Engaged 

 
Table 1 presents the students’ level of engagement in mathematics online learning. Overall, 

the respondents are moderately engaged in mathematics online learning with mean ranging from 
2.44(somewhat disengaged) to 3. 27(moderate engaged). More specifically, students always have 
ready assignment and are cooperative and work with other students when doing online activities. 
However, it is found that respondents are somewhat disengaged and lack motivation whenever fac-
ing trouble in understanding a problem. Nevertheless, majority of the respondents are moderately 
engaged in mathematics online learning. 

2. Students’ Level of Attitude in Mathematics Online Learning 

Table 2. Students’ Level of Attitude in Mathematics Online Learning 
Statement Mean Interpretation 
In mathematics online learning…   
1. I find concepts in Mathematics to be connected and re-
lated to activities in my environment. 

2.94 Moderately Positive 

2. I believe I have ability or talent to succeed in Mathemat-
ics. 

2.93 Moderately Positive 

3. I considered my previous failures in exam as challenge 
not just to pass but to obtain higher score. 

2.92 Moderately Positive 

4. I don’t feel like skipping the lesson if it is Math time. 3.10 Moderately Positive 
5. Mathematics assignments are fun and interesting. 3.37 Moderately Positive 
6. I am motivated to learn. 2.62 Moderately Positive 
7. I am not anxious even though I have limited time to think 
and draft responses for online discussions 

2.22 Somewhat Negative 

8. Online dialogue with my instructor/professor help me feel 
less “distant” in the online environment. 

2.54 Moderately Positive 

9. It promotes adequate relating in my Mathematics sub-
jects, as well as caring among students. 

2.66 Moderately Positive 

10. My personal needs as a student are met. 2.01 Somewhat Negative 
Overall Mean 2.73 Moderately Positive 
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In table 2, the mean and verbal interpretation of the students’ level of engagement in mathe-
matics online learning is presented. The respondents’ attitude towards mathematics online learning 
is moderately positive with an overall mean of 2.73.  The respondents find mathematics assignments 
fun and interesting obtaining a mean of 3.37. Meanwhile, when it comes to meeting personal needs, 
respondents have a slightly negative attitude toward mathematics online learning. Nonetheless, the 
majority of respondents have a moderately positive attitude toward mathematics online learning. 

3. Students’ Academic Performance in Mathematics Online Learning 

Table 3. Students’ Academic Performance in Mathematics Online Learning 
 Mean Verbal Interpretation 
Over all Mean 1.202 Excellent 

 
Table 3 shows the academic performance in Mathematics Online Learning of the students for 

school year 2020-2021. Most of the students from first year to third year obtained an excellent aca-
demic performance in mathematics online learning. Overall, the students’ academic performance in 
Mathematics Online Learning for school year 2020-2021 was excellent with a mean of 1.202.  

4. Correlations between Students’ Engagement and Academic Performance 

Table 4. Correlation of Students’ Engagement and Attitude in Mathematics Online Learning 
and Academic Performance 

 Pearson r Strength of 
Relationship 

p-value Decision Remarks 

Academic Performance 
vs. 

     

Students’ Engagement 
in Mathematics Online 
Learning 

-0.270 
 

Low relation-
ship 

0.007 
 

Reject Ho 
 

Significant 
 

Students’ Attitude in 
Mathematics Online 
Learning 

-.0.259 Low Relation-
ship 

0.010 Reject Ho Significant 

 
Table 4 displays the correlation of engagement and attitude to academic performance in ma-

thematics online learning of respondents. Academic performance of students in online mathematics 
learning when correlated with students’ engagement and attitude, obtained a p-value of 0.007 and 
0.010 respectively which are both less than the level of significance ( = 0.05) which rejects the 
null hypotheses. Thus, students’ engagement and attitude in mathematics online learning are signifi-
cantly correlated with academic performance. With a Pearson - r of -0.270 and -0.259 respectively, 
these relationships imply that the students' academic performance will be higher if they have a high-
ly positive attitude and are actively engaged in mathematics online learning. 

 
Discussions  
The current study examined the relationship between students’ attitudes and engagement and 

academic performance in mathematics online learning. The findings revealed that the respondents 
are moderately engaged in mathematics online learning. More specifically, students always have 
ready assignment and are cooperative and work with other students when doing online activities. 
However, it is found that respondents are somewhat disengaged and lack motivation whenever fac-
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ing trouble in understanding a problem. Nevertheless, majority of the respondents are moderately 
engaged in mathematics online learning. This result is supported by the study of Petty & Farinde 
(2013) where they found a higher percentage in the areas of engagement in asynchronous and syn-
chronous platform of learning mathematics. Similar result were found by Fabian et al. (2018) where 
the response and experience of students using technology such as mobile devices have been positive 
and engagement has been developed.  

Students find mathematics assignments fun and interesting. Meanwhile, when it comes to 
meeting personal needs, respondents have a slightly negative attitude toward mathematics online 
learning. Nonetheless, the majority of respondents have a moderately positive attitude toward ma-
thematics online learning. This is supported by the study of Adewole-Odeshi (2014) on Attitude of 
Students Towards E-learning, which discovered that students in southwest Nigeria's universities 
have a positive attitude toward e-learning because they believe it is simple to use and beneficial, es-
pecially for their course work, and concluded that if an e-learning system is easily accessible, there 
would be a more favorable attitude toward its use. 

The students’ academic performance in Mathematics Online was excellent.  The result is 
supported by the study of Cavanaugh & Jacquemin (2015) where students in online classes had 
higher academic GPAs, implying that they will do even better in online programs. Meanwhile it 
contradicts the findings of  Xu & Jaggars (2013) and Bettinger et al. (2017), who found that taking 
an online course rather than an in-person course affects student success and advancement in college 
by lowering students General Performance Average (GPA). 

Students’ engagement and attitude in mathematics online learning are significantly corre-
lated with academic performance. This implies that the students' academic performance will be 
higher if they have a highly positive attitude and are actively engaged in mathematics online learn-
ing. 

 This result of this study on correlation between students’ engagement in mathematics online 
learning and academic performance  is similar to the results of the study of Ran et al. (2021) where 
they found that a higher access of engagement to online learning can contribute to a higher im-
provement on students' academic achievement in mathematics. However, the findings of this study 
is in contradiction to the study of Fu et. al (2020) where they found that online engagement has a 
minimal effect on students’ academic performance. 

The significant relationship between students’ attitude and academic performance in mathe-
matics online learning found in this study is similar to the study of Okyere (2013), where he found 
that the academic performance of mathematics students is correlated to the attitudes of students.  
This is also further supported by the claim of Bhowmik & Banerjee (2016) as they conclude that 
there is a positive correlation between attitude and accomplishment, that is,  if the attitude towards 
mathematics is strengthened, their achievement in mathematics will certainly increase. 

 
Conclusions 
This study determined the relationship between students’ attitude and engagement and aca-

demic performance in online learning. Overall findings revealed that students are favorable to learn-
ing Mathematics in Online Learning platform as they are highly engaged in doing online activities, 
online quizzes, assignments, and doing online collaboration. Students also had an optimistic view or 
showing a positive attitude towards Mathematics Online Learning as they had a bright outlook in 
understanding and succeeding in a particular situation, such as online discussion, activities, assign-
ments, and online collaboration. Students excellent academic performance in Mathematics Online 
learning, were also evident since they were highly engaged and shown a positive attitude towards 
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Mathematics Online Learning. The significant correlation between students’ academic performance 
and attitude and engagement in mathematics online learning suggests that teachers may provide 
more opportunities for students to enable and extend their engagement and attitude in the teaching 
and learning process. It may allow to meet the positive effect that can contribute to an improvement 
of academic performance of students. Also, based on the researcher’s findings in students’ engage-
ment, teachers may need to motivate their students to participate more in understanding math prob-
lems, to give their best, and to be more focused in class discussion. While in students' attitude, 
teachers need to give more support to students who are very anxious in online classes and be more 
considerate to students who are having a hard time on this platform. The researchers also recom-
mend that students may maximize the use of technology that could inspire them to become more 
academically motivated, engaged, and show positive attitude with regards to Mathematics online 
learning and to come up with their own relevant approaches.  

 
Limitations and Recommendations 
The limitations of this study must be recognized and addressed in future research. 
First, sample size of this study involved an intact group and is limited only to a specific pro-

gram. To be able to come up with a more generalizable results, future studies may consider respon-
dents from other education related programs. Second, future researchers may consider more specifi-
cations in variables such as affective, behavioral, and cognitive factors which affect one’s attitude, 
and behavioral, cognitive, and emotional factors which affect one’s engagement and its relation to 
academic performance be considered. Lastly, future studies may attempt to specify the engagement 
variable as to behavioral, cognitive, and emotional engagement to be able to come up with a more 
specific result and correlate each engagement classification to academic performance 

 
References 

Adewole-Odeshi, E. (2014). Attitude of students towards e-learning in south-west Nigerian 
universities: An application of technology acceptance model. Library Philosophy and 
Practice, 2014(1). 

Ahn, J. Y., & Edwin, A. (2018). An e-Learning Model for Teaching Mathematics on an Open 
Source Learning Platform dynamic and interactive content, e-learning platform, learning 
theory, mathematical learning model An e-Learning Model for Teaching Mathematics on an 
Open Source Learning Pla. The International Review of Research in Open and Distributed 
Learning, 19(5). 

Al-Said, K. M. (2015). Students’ perceptions of edmodo and mobile learning and their real barriers 
towards them. Turkish Online Journal of Educational Technology, 14(2), 167–180. 

Anthony, G., & Walshaw, M. (2009). Characteristics of effective teaching of mathematics: A view 
from the West. Journal of Mathematics Education, 2(2), 147–164. 

Astin, A. W. (2014). Student involvement: A developmental theory for higher education. College 
Student Development and Academic Life: Psychological, Intellectual, Social and Moral 
Issues, January 1984, 251–263. 

Bear, G. G., Yang, C., Chen, D., He, X., Xie, J.-S., & Huang, X. (2018). Differences in school 
climate and student engagement in China and the United States. School Psychology 
Quarterly : The Official Journal of the Division of School  Psychology, American 
Psychological Association, 33(2), 323–335. https://doi.org/10.1037/spq0000247 

Bettinger, E. P., Fox, L., Loeb, S., & Taylor, E. S. (2017). Virtual classrooms: How online college 
courses affect student success. American Economic Review, 107(9), 2855–2875. 



 
Joan D. Rural, Eduard E. Amora, Ron Jimmuel I. De Borja, John Aldrie De La Torre,  

Paolo T. Duenas, Eduardo S. Jardin Jr. 
 
 

 

Openly accessible at http://www.european-science.com                                                                   52 
 

https://doi.org/10.1257/aer.20151193 
Bhowmik, M., & Banerjee (Roy), B. (2016). A study on relationship between achievement in 

mathematics and attitude towards mathematics of secondary school students’. IRA 
International Journal of Education and Multidisciplinary Studies (ISSN 2455-2526), 4(3), 
402. https://doi.org/10.21013/jems.v4.n3.p7 

Capuno, R., Necesario, R., Etcuban, J. O., Espina, R., Padillo, G., & Manguilimotan, R. (2019). 
Attitudes, Study Habits, and Academic Performance of Junior High School Students in 
Mathematics. International Electronic Journal of Mathematics Education, 14(3), 547–561. 
https://doi.org/10.29333/iejme/5768 

Cavanaugh, J. K., & Jacquemin, S. J. (2015). A large sample comparison of grade based student 
learning outcomes in online vs. Face-to-Face courses. Journal of Asynchronous Learning 
Network, 19(2). https://doi.org/10.24059/olj.v19i2.454 

CHED. (2020). CHED Memorandum Order Guidelines on the Implementation of Flexible Learning. 
In 4 (pp. 1–8). www.ched.gov.ph 

County, K. (2015). Students’ Attitudes and Their Effects on Learning and Achievement in 
Mathematics : a Case Study of Public Secondary Schools in a Reserch Project Submitted in 
Partial Fulfilment of the Requirements for the Degree of Master of Education of Kenyatta 
Univers. 

Davis, A. (2014). Measuring Student Satisfaction in Online Math Courses. 143. 
https://uknowledge.uky.edu/cgi/viewcontent.cgi?article=1009&context=edc_etds, retrieved 
on March 20, 2018. 

Fabian, K., Topping, K. J., & Barron, I. G. (2018). Using mobile technologies for mathematics: 
effects on student attitudes and achievement. Educational Technology Research and 
Development, 66(5), 1119–1139. https://doi.org/10.1007/s11423-018-9580-3 

Fishbein, M and Ajzen, I. Belief, Attitude, Intention and Behavior: An Introduction to Theory and 
Research. Reading, MA: Addison-Wesley, 1975. 

Fu, J., Li, N., Huijser, H., Zhang, X., Sherwood, R., (2020). Student’s Academic Performance, 
Attendance and Online Learning Engagement in an EAP Blended learning Environment 

Hart, S. R., Stewart, K., & Jimerson, S. R. (2011). The Student Engagement in Schools 
Questionnaire (SESQ) and the Teacher Engagement Report Form-New (TERF-N): 
Examining the Preliminary Evidence. Contemporary School Psychology, 15(1), 67–79. 
http://www.casponline.org/pdfs/pdfs/2011_journal_all_001-144-b.pdf#page=69 

Langat, A. C. (2015). Students’ Attitudes and Their Effects on Learning and Achievement in 
Mathematics: A Case Study of Public Secondary Schools in Kiambu County, Kenya. 
Unpublished Master’s Thesis, Nairobi: Kenyatta University. 

MacKenzie, I. S. (2013). Human-computer interaction: An empirical research perspective. Waltham, 
MA: Morgan Kaufmann. https://doi.org/10.1016/C2012-0-02819-0 

Maddison, T., Doi, C., Lucky, S., & Kumaran, M. (2017). Literature Review of Online Learning in 
Academic Libraries. In Distributed Learning: Pedagogy and Technology in Online 
Information Literacy Instruction (Vol. 2001). Elsevier Ltd. https://doi.org/10.1016/B978-0-
08-100598-9.00002-7 

Mensah, J., & Okyere, M. (2019). (PDF) Student attitude towards Mathematics and performance: 
Does the teacher attitude matter? June, 131–139. 
https://www.researchgate.net/publication/334122369_Student_attitude_towards_Mathematic
s_and_performance_Does_the_teacher_attitude_matter 

Okyere, M. (2013). Student attitude towards Mathematics and performance : Does the teacher 



  
Special Issue on Education Research in COVID Era: The Future of the Next Generation 

 

 
Openly accessible at http://www.european-science.com                                                     53 

 

attitude matter ? 4(3), 132–139. 
Peng, W. (2017). Research on model of student engagement in online learning. Eurasia Journal of 

Mathematics, Science and Technology Education, 13(7), 2869–2882. 
https://doi.org/10.12973/eurasia.2017.00723a 

Peteros, E., Columna, D., Etcuban, J. O., Almerino, Jr., P., & Almerino, J. G. (2019). Attitude and 
Academic Achievement of High School Students in Mathematics Under the Conditional 
Cash Transfer Program. International Electronic Journal of Mathematics Education, 14(3), 
583–597. https://doi.org/10.29333/iejme/5770 

Petty, T., & Farinde, A. a. (2013). Investigating student engagement in an online mathematics 
course through Windows into Teaching and Learning. MERLOT Journal of Online Learning 
and Teaching, 9(2), 261–270. 

Rajkumar, R., & Hema, & G. (2019). 36. 
Factors_Affecting_Mathematical_Problem_Solving_Competence_of_Undergraduate_Studen
ts_in_Facing_Competitive_Examinations-2019-02-22-10-07. 7(2), 319–328. 
www.impactjournals.us 

Ran, H., Kasli, M., & Secada, W. G. (2021). A Meta-Analysis on Computer Technology 
Intervention Effects on Mathematics Achievement for Low-Performing Students in K-12 
Classrooms. Journal of Educational Computing Research, 59(1), 119–153. 
https://doi.org/10.1177/0735633120952063 

Rimm-Kaufman, S. E., Baroody, A. E., Larsen, R. A. A., Curby, T. W., & Abry, T. (2015). To what 
extent do teacher-student interaction quality and student gender contribute to fifth graders’ 
engagement in mathematics learning? Journal of Educational Psychology, 107(1), 170–185. 
https://doi.org/10.1037/a0037252 

Salamat, L., Ahmad, G., Bakht, M. I., & Saifi, I. L. (2018). EFFECTS OF E – LEARNING ON 
STUDENTS ’ ACADEMIC LEARNING AT UNIVERSITY LEVEL Lubna Salamat 
Mohammad Iftikhar Bakht Imran Latif Saifi. Assian Innovative Journal of Social Sciences & 
Humanities (AIJSSH), 2 (2)(July), 1–12. 
https://www.researchgate.net/publication/326293305%0AEFFECTS 

Trowler, V. (2010). Student engagement literature review. Higher Education, November, 1–15. 
http://americandemocracy.illinoisstate.edu/documents/democratic-engagement-white-paper-
2_13_09.pdf 

Velden, G. V. D. (2013). Staff perceptions of student engagement. In E. Dunne & D. Owen (Eds.), 
the student engagement handbook: practice in higher education (pp. 77–91): Emerald. 

Xu, D., & Jaggars, S. S. (2013). The impact of online learning on students’ course outcomes: 
Evidence from a large community and technical college system. Economics of Education 
Review, 37, 46–57. https://doi.org/10.1016/j.econedurev.2013.08.001 

Zabadi, A. M., & Al-Alawi, A. H. (2016). University Students’ Attitudes towards E-Learning: 
University of Business & Technology (UBT)-Saudi Arabia-Jeddah: A Case Study. 
International Journal of Business and Management, 11(6), 286. 
https://doi.org/10.5539/ijbm.v11n6p286 

 
 


