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Abstract

Affective and cognitive variables may influence the performance of students in mathematics. This
study was conducted to find out the relationship between the extent of cognitive (knowledge, application and
reasoning) and affective variables of learning (attitude, motivation, confidence, interest, and value of
Mathematics) and the competency in General Mathematics. Data were gathered by using a self-made
questionnaire which consisted of eight items per indicator while data about the competencies in General
Mathematics were obtained through a 20-item test. The findings of the study revealed that both cognitive and
affective variables are of moderate extent while the respondents’ performance were in the beginning level. A
significant relationship is found in both cognitive and affective variables and the competencies in General
Mathematics in terms of evaluating functions. An intervention plan was proposed to improve the
competencies in Mathematics of the Grade 11 students. Mathematics teachers are encouraged to continuously
enhance the cognitive and affective variables of learnings of students. They may ask support from teachers
handling other subjects to enhance and sustain both the cognitive and affective variables of learnings not only
in Mathematics, but also in other disciplines. Other factors not included in the study should be undertaken in
future studies to be conducted.
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Introduction

Students' cognitive factors, such as their knowledge, application, and reasoning, might
influence their mathematical proficiency. There is a close correlation between math
proficiency and cognitive capacities. As revealed by the study conducted by Bull and Lee
(2014), there is a strong link between cognitive skills and Math proficiency. In addition,
Ritchie and bates (2013) also revealed a significant correlation between math ability and
intelligence, suggesting a close link between the two.

To succeed academically, students must be able to grasp the cognitive levels.
Additionally, students must be ready to apply what they have learned in class to their own
learning. Cognitive levels have an impact on how well a person understands mathematics
and chooses the best approach to solving math issues. Students with low mathematical
aptitude had trouble defining equations, solving inequalities, identifying similarities and
differences, correctly differentiating between linear and non-linear, and writing or
looking for hidden information in the question.

Similarly, affective learning such as attitude, confidence, motivation, interest and value
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are all factors that play a crucial role in an individual’s math performance. A positive
attitude towards mathematics involves believing in one’s ability to excel in math and
perceiving it as a valuable and interesting subject. Positive attitudes help foster resilience,
problem solving abilities, and a willingness ti tackle challenging math problems. On the
other hand, a negative attitude can lead to feelings of frustration, and avoidance of
mathematical tasks, hindering math performance.

According to Rysdon (2010), the primary reason for students' poor math performance
is their inability to see the relevance of mathematics in their everyday lives. While
students understand how basic mathematical concepts can be applied in practical
situations, they struggle with more complex topics and tend to question the purpose of the
subject.

To address this issue, an investigation was carried out to enable students to reflect on
their math education and gain a better understanding of the factors that either support or
hinder their academic progress. If attitudes are indeed found to play a significant role in
students' achievement, teachers could adjust their teaching methods to incorporate more
motivational elements, particularly for below-average performers. This study aimed to
identify the variables that influence student success by establishing a relationship
between these variables and their performance in mathematics.

Methodology

The research utilized descriptive-correlational method of research. The strata were the
selected private schools in Roxas District. 102 Grade 11 students were chosen using
proportional stratified random sampling utilizing the G*power analysis with Power(1-3)
of 0.95 and alpha values of 0.05 with the effect size of 0.2.

This research study used a three-part self-made questionnaire. (1) Extent of Cognitive
Variables of Learning, (2) Extent of Affective Variables of Learning and (3) General
Mathematics Competencies. It was validated by three (3) master teachers who are at least
five (5) years in their current position in Roxas District. Upon validation, the reliability
was tested using Pearson Product Moment Correlation Coefficient from the responses of
the 10 non-respondents. The computed reliability were: 0.883, knowledge: 0.852,
application: 0.855, reasoning: 0.823, attitude: 0.848, confidence: 0.830, motivation:
0.887, interest: and 0.843, value of mathematics.

In data gathering, approval from the District Supervisor of Roxas was sought through a
letter. Upon approval, coordination with the principals of the strata were made.

The statistical tools used were weighted mean, frequency and percentage, and Multiple
Regression Analysis.

Data on the extent of cognitive and affective variables of learning were measured
using a four-point scale with its numerical value, statistical limits and verbal description:
3.75-4:00, high extent: 2.50-3.74, moderate extent: 1.25-2.49, slightly extent: 1.00-1.24,
low extent.

Results and Discussion

Knowledge

The respondents’ cognitive variables of learning is of moderate extent as indicated by
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the overall mean of 2.81. These results indicated that the respondents demonstrate a
strong grasp on mathematical concepts and can apply them in new situations. This also
means that they know mathematical formulas and can comprehend or solve complex
mathematical problems.

This result is similar to the idea of Al-Kurdi, et al. (2020) which stated that when an
individual has enough cognitive knowledge, they are able to use this knowledge in
solving mathematical problems.

Application

The overall mean of 2.85, described as moderate extent, showed that the respondents
are proficient in applying various mathematical tools and methods to solve problems.
They are skilled at identifying appropriate operations needed to address a particular issue,
and can effectively display data in tables and graphs for easy interpretation. Additionally,
they possess the ability to create equations that accurately model real world situations and
can implement these operations to arrive at an effective solution.

The results showed that the students appear to have a solid foundation
in mathematical knowledge and skills, but may benefit from improving their creativity
and flexibility in representing mathematical ideas. This is in consonance with the idea of
Warwick and Essay (2011) that application involves seeing the agreements, arguments
and the explanation in the context.

Reasoning

The overall mean of 2.73 described as moderate extent shows proficiency in
identifying relationships among numbers and expressing them through various
mathematical expressions. These indicators suggested they have a deeper understanding
of the subject matter and can effectively apply their knowledge to solve complex
mathematical problems.

These results are consistent with the findings of Jusman (2018) which revealed that
formal reasoning ability directly impacts mathematics learning achievement, particularly
when combined with metacognitive awareness. Moreover, this result supported the idea
of Mullis and Martin (2017) that reasoning goes beyond the solution of routine problems
to encompass unfamiliar situations, complex contexts and multistep problems. It is when
fact is distinguished between facts and beliefs and assertions are identified that the
difference of opinion is built.

Attitude

The respondents have a high affinity towards mathematics as showed in the overall
mean of 2.99, described as moderate extent. All these indicators suggested that the
individual has a positive attitude towards mathematics and they find it interesting. This
could also imply that they may have a natural inclination towards mathematics and may
excel in mathematical tasks.

This result is strengthened by the thoughts of Ingram (2015) that attitude as an
affective component is the source of driving the engagement of students towards
mathematics. Attitude creates a mindset that becomes constant over time and influences
the feelings of the students towards learning mathematics. Moreover, Casey &
Fernandez-Rio (2019) mentioned that when examining students' interest in and responses
to mathematics, attitudes are crucial factors to take into account. Positive feelings toward
mathematics offer a better learning environment than negative feelings. Students who
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have favorable feelings, attitudes, and ideas about mathematics are more likely to use it in
real-world situations.

Confidence

Based on the overall mean of 2.58, described as moderate extent, it appears that the
respondents have high level of confidence and comfort in regards to learning and
working with mathematics. They stated that they could learn advanced math, indicating a
willingness and capability to challenge themselves in the subject. They also feel confident
in their math abilities, suggesting that they have a good grasp of various math concepts.
They further express comfort with answering math problems, indicating a lack of anxiety
or stress surrounding math tasks.

These results are in consonance with the idea of Khayati and Payan (2014) that by
using cooperative learning, game-based learning, and other tactical techniques, it is
feasible to boost students' confidence in their ability to master mathematics.

Motivation

Based on the results, the overall mean of 2.60, described as moderate extent, indicated
that the respondents have high level of positive attitude towards mathematics.
Additionally, they have high expectations for success in math class, suggesting a belief in
their own ability to perform well. They also express feeling a sense of security when
attempting math, which may indicate a level of confidence in their own problem-solving
skills.

These results find consonance with the idea of Michaelides et al. (2019) that it
encourages students to put in more effort in pursuit of their academic objectives and that
motivation plays a crucial role in mathematics learning. A person's drive and
perseverance to participate in or complete a task are determined by their motivation,
which is classified as extrinsic if it is influenced by an outside factor like material gains

or intrinsic if a task is pursued or completed for one's own personal satisfaction (Fischer
etal., 2019).

Interest

The overall mean of 2.63, described as moderate extent, suggested that the respondents
have high extent of positivity towards mathematics and their ability to use the subject in
college and beyond. They expressed that they like to continue using math in college,
indicated that they find value in the subject and intend to pursue it in their academic
career.

These results are of relevance to the thoughts of Hashim et al. (2021) who claimed that
students' attitudes toward learning mathematics were influenced by their enthusiasm in
the subject.

Value of Mathematics

These results highlighted the importance of connecting math education to real-life
contexts and career aspirations with the overall mean of 3.04 considered as moderate
extent. Teachers can help students see the relevance of math by incorporating real-world
examples and problem-solving tasks into their lessons. Additionally, promoting math-
related extracurricular activities can help students see the practical applications of math
outside of the classroom.

These findings are parallel to the idea of Adelson and McCoach, (2011) that students'
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perceptions of the relevance and advantages of learning mathematics for their own life
increased their desire to study mathematics.

Function

The results indicated that the respondents had difficulty in answering items about
functions. This means that they lacked the prerequisite skills in solving functions such as
basic algebra skills (algebraic operations), understanding of function notation, knowledge
of domain and range, and familiarity with different types of functions. They may also
need to improve their critical thinking and analytical skills, as well as problem solving
strategies. Such difficulties could lead to math anxiety which can therefore affects math
performance.

The results can be supported by the idea of James et al. (2013) that mathematical
anxiety is a long-standing issue in mathematics education that prevents students from
developing their mathematical proficiency. Moreover, Gunderson et al. (2018) mentioned
that when students have less mathematics anxiety, there can be high mathematical
achievement.

Evaluating functions

Results indicated that a lesser percentage of the respondents obtained grades that can
be described as advanced. This means they are able to master the necessary competencies
and skills in order to evaluate functions. On the contrary, most of the respondents are in
the beginning level only which implies that they lack the important skills that are
prerequisites in evaluating functions which can cause anxiety. As mentioned by James et
al. (2013), anxiety may impede students' development of mathematical skills.

Operations on functions

The results showed that the respondents do not perform well in operation on functions
which can be attributed to failure to master the different operations, including the rules.
This result is supported by the findings of Soleymani and Rekabdar (2016) that prior
success influences one's attitude and performance in mathematics.

Solving problems involving functions

These results indicated that the respondents are not performing well in problem
solving. This can be attributed to lack of understanding, limited mathematical
proficiency, poor problem solving skills, and lack of engagement. This is in lined with
finding of Suan's (2014) study that student characteristics, such as time management,
study habits, attitudes toward mathematics, and enthusiasm in mathematics, all play a
significant role in academic achievement.

Table 1. Regression Results on the Influence of Cognitive Variables of Learning in General Mathematics Competencies of Grade 11
Students in terms of Functions

Cognitive Variables Functions
R R? ItdfpetitceRin
Knowledge 0.1797 0.0323 0.0226 0.0707 Not significant
Application 0.1741 0.0303 0.0206 0.0801 Not significant
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Reasoning 0.1211 0.0147 0.0048 0.2252 Not significant

As revealed, there is no significant relationship between cognitive variables in terms of
knowledge, application and reasoning and the competencies in General Mathematics in
terms of function as indicated by the obtained p values of 0.0707, 0.0801, and 0.2252,
respectively, which are higher than the significance level of 0.05. The result means that
only a small portion of the variable in the function variable can be explained by the
variation in the knowledge, application and reasoning variables. This further means that
the cognitive variables cannot predict math achievement which is contrary to the findings
of Brainware (2017) and Una's (2013) study which revealed that cognitive skills is an
important factor in math execution, and that there is a positive correlation between
students' cognitive abilities and their learning outcomes in mathematics.

Table 2. Regression Results on the Influence of Cognitive Variables of Learning in General Mathematics Competencies of Grade 11
Students in terms of Evaluating Functions

Cognitive Variables Evaluating Functions
R R? IntelfpetbickRin
Knowledge 0.3659 0.1339 0.1252 0.0002 Significant
Application 0.4151 0.1723 0.1640 0.0000 Significant
Reasoning 0.2673 0.0714 0.0622 0.0066 Significant

The result showed that there is a significant relationship between cognitive variables in
terms of knowledge, application and reasoning and the competencies in General
Mathematics in terms of function as indicated by the obtained p values of 0.0002, 0.0000,
and 0.0066, respectively, which are lower than the significance level of 0.05. The result
showed that knowledge, application and reasoning can predict the General Mathematics
Competencies of Grade 11 Students in terms of evaluating function. This means that high
extent of knowledge, application and reasoning can affect the performance in evaluating
functions. This result is supported by the findings of Schanzenbach (2016) that cognitive
skills, which encompass the capacity to think, process, learn and reason, are important
knowledge which are predictors of academic and mathematics achievement.

Table 3. Regression Results on the Influence of Cognitive Variables of Learning in General Mathematics Competencies of Grade 11
Students in terms of Operation on Functions

Cognitive Variables Operation on Functions
R R? It pstitektRyn
Knowledge 0.0340 0.0012 -0.0088 0.7347 Not significant
Application 0.1456 0.0212 0.0114 0.1443 Not significant
Reasoning 0.1719 0.0295 0.0198 0.0841 Not significant

As revealed, there is no significant relationship between cognitive variables in terms of
knowledge, application and reasoning and the competencies in General Mathematics in
terms of operation of function as indicated by the obtained p values of -0.7347, 0.1443,
0.0841, respectively, which are greater than the significance level of 0.05. The result
showed that knowledge, application and reasoning does not influence competencies in
operation of functions. This means that neither high nor low extent in the cognitive
variables has no influence on the performance in operation on function. This findings can
be attributed to metacognition. This finding is contrary to the findings of Cirino et al.
(2015) that cognitive abilities such as knowledge, application and reasoning is a predictor
of math achievement.
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Table 4. Regression Results on the Influence of Cognitive Variables of Learning in General Mathematics Competencies of Grade 11
Students in terms of Solving Problems Involving Functions

Cognitive Variables Solving Problems Involving Functions
R R? It ptticktiRin
Knowledge 0.1225 0.0150 0.0051 0.2201 Not significant
Application 0.0039 0.0000 -0.0100 0.9686 Not significant
Reasoning 0.0421 0.0018 -0.0082 0.6744 Not significant

No significant relationship exists between cognitive variables in terms of knowledge,
application and reasoning and the competencies in General Mathematics in terms of
solving problems involving functions as indicated by the p values of 0.2201, 0.9686, and
0.6744 which are higher than the significance level of 0.05. This result indicated that
knowledge, application and reasoning does not predict competencies in solving problems
involving functions. The result of the study is contrary to the findings of Espana (2023)
which revealed that there is a strong relationship between the cognitive skills and general
mathematics performance. When cognitive skills increase or decrease, the other one also
moves at the same direction.

Table 5. Regression Results on the Influence of Affective Variables of Learning in General Mathematics Competencies of Grade 11
Students in terms of Functions

Affective Variables Functions
R R? IntefpebickRin
Attitude 0.0712 0.0051 -0.0049 0.4771 Not significant
Confidence 0.1033 0.0107 0.0008 0.3017 Not significant
Motivation 0.0704 0.0050 -0.0050 0.4820 Not significant
Interest 0.0155 0.0002 -0.0098 0.8769 Not significant
Value of 0.1434 0.0206 0.0108 0.1505 Not significant

Mathematics

As revealed, there is no significant relationship between affective variables in terms of
attitude, confidence, motivation, interest and value of Mathematics and the competencies
in General Mathematics in terms of function as the obtained p values of 0.4770, 0.3017,
0.4820, 0.8769 and 0.1505, respectively, which are higher than the significance level of
0.05. The results showed that all the indicators of affective variables do not influence the
competencies of Grade 11 students in General Mathematics in terms of function. This
means that the affective variables do not predict the competencies in terms of functions.
This result is contrary to the findings of Garcia (2014) that affective skills or variables,
also known as non_cognitive variables play a vital role in in the education process.

Table 6. Regression Results on the Influence of Affective Variables of Learning in General Mathematics Competencies of Grade 11
Students in terms of Evaluating Functions

Affective Variables Evaluating Functions
R R? IntdfpeitickRin
Attitude 0.3707 0.1374 0.1288 0.0001 Significant
Confidence 0.2397 0.0575 0.0480 0.0152 Significant
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Motivation 0.3452 0.1192 0.1104 0.0004 Significant
Interest 0.2322 0.0539 0.0444 0.0189 Significant
Value of 0.4281 0.1833 0.1751 0.0000 Significant
Mathematics

As shown, there is a significant relationship between affective variables in terms of
attitude, confidence, motivation, interest and value of Mathematics and the competencies
in General Mathematics in terms of evaluating function since the obtained p values of
0.0001, 0.0152, 0.0004, 0.0189 and 0.0000, respectively, are lower than the significance
level of 0.05. Based from these result, all the indicators of affective variables can predict
the General Mathematics Competencies of Grade 11 Students in terms of evaluating
function. This means that the higher the extent of attitude, confidence, motivation,
interest and value of Mathematics, the higher is the performance in evaluating functions.
Likewise, having low extent of these indicators could also result to low competencies.
The result is similar to that of Gabrieli et al. (2015) which found out that students who
possess stronger affective skills are able to achieve high academic achievement in
mathematics. These students performed better than those who only exhibit high cognitive
levels.

Table 7. Regression Results on the Influence of Affective Variables of Learning in General Mathematics Competencies of Grade 11
Students in terms of Operation on Functions

Affective Variables Operation on Functions
R R? It psitickRin
Attitude 0.1103 0.0122 0.0023 0.2699 Not significant
Confidence 0.1558 0.0243 0.0145 0.1180 Not significant
Motivation 0.1557 0.0242 0.0145 0.1181 Not significant
Interest 0.1064 0.0113 0.0014 0.2872 Not significant
Value of 0.1102 0.0121 0.0023 0.2702 Not significant

Mathematics

As shown, there is no significant relationship between affective variables in terms of
attitude, confidence, motivation, interest and value of Mathematics and the competencies
in General Mathematics in terms of operation on function as indicated by the obtained p
values of 0.2699, 0.1180, 0.1181, 0.2872, 0.2702, respectively, which are higher than the
significance level of 0.05. The results showed that all the indicators of affective variables
do not predict the competencies of Grade 11 students in General Mathematics in terms of
operation on function. This result is contrary to that of Farrington (2012) who revealed
that aside from academic skills, non-cognitive or affective variables play a vital role to
academic performance, including that of Mathematics.

Table 8. Regression Results on the Influence of Affective Variables of Learning in General Mathematics Competencies of Grade 11
Students in terms of Solving Problems Involving Functions

Affective Variables Solving Problems Involving Functions
R R? IntdifpeitikRin
Attitude 0.0317 0.0010 -0.0090 0.7517 Not significant
Confidence 0.0309 0.0010 -0.0090 0.7582 Not significant
Motivation 0.1142 0.0130 0.0032 0.2533 Not significant
Interest 0.0501 0.0025 -0.0075 0.6171 Not significant
Value of 0.1107 0.0122 0.0024 0.2681 Not significant

Mathematics
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There is no significant relationship that exists between affective variables in terms of
attitude, confidence, motivation, interest and value of Mathematics and the competencies
in General Mathematics in terms of solving problems involving functions as indicated by
the p values of 0.7517, 0.7582, 0.2533, 0.6171 and 0.2681, respectively, which exceeded
the significance level of 0.05. This can mean that beliefs can impact problem-solving
competence. This result is opposite to the conclusion drawn by Barett (2014) that
non-cognitive or affective skills was more critical in value than cognitive values in
association to academic achievement.

Conclusions

Based on the findings of the study, it is concluded that the Grade 11 student
respondents possessed moderate level of knowledge, application and reasoning. The
respondents have moderate level of attitude, confidence, motivation, and interest in
Mathematics and they recognize the importance of Mathematics. The respondents
performed below average in the General Mathematics competencies. They may lack the
prerequisite skills necessary in learning higher math. Knowledge, application and
reasoning are not predictors of General Mathematics performance in terms of function,
operation of function, and solving problems involving functions. However, these
variables affect the performance in evaluating functions. Attitude, confidence, motivation,
interest and value of mathematics do not affect the competencies in General Mathematics
in terms of function, operation of function, and solving problems involving functions.
Meanwhile, these variables have influence in terms of evaluating function. The proposed
intervention plan can be implemented to improve the competencies of the students in
Mathematics.
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