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Abstract

The primary aim of this paper is to determine the association of non-cognitive
factors and skills such as mathematics resilience and achievement goals to ma-
thematics performance of the university students. The participants were 69
teacher education students enrolled in a calculus class. Descriptive-correlational
research design was used in this study with survey questionnaire as primary
tool for data gathering. Moreover, the researcher utilized frequency count,
percentage, mean, standard deviation, and Pearson’s r to statistically analyze
the data. The results revealed that respondents had good mathematics per-
formance. In addition, majority of the students had high level of value and
mastery-approach goals. Moreover, analysis reveals that value had significant
association to mathematics performance. Mastery-approach and mathematics
performance also indicate significant association.
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1. Introduction

The Coronavirus disease (COVID-19) made devastating effect on how we live
our lives today. It forces us to adjust and cope with the changes. In education

sector, it drastically transforms the teaching and learning process. Educational
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institutions were forced to shift modalities from traditional face-to-face learning
to online learning. The utilization of technology enables education system to
continue amidst of the pandemic; however, the sudden shift also brought ad-
verse effect in the teaching and learning process [1].

Mathematics is one of the subject matters that is greatly affected by the
change of modalities. Numerous challenges and difficulties were experienced
by the teachers and students in the implementation of online learning. Despite
of the adversities, mathematics education must continue to strive, since it
serves as essential tool for social development and global competitiveness. In-
deed, Filipino students need to develop mathematics proficiency and literacy
to build a solid intellectual resource foundation, as economic progress relies
heavily on the development of science, technology, engineering, and mathemat-
ics [2]. However, the recent trends in International Mathematics and Science
Study (TIMSS) in 2019, the Philippines ranked lower most in mathematics and
science out of 58 countries that participated in this extensive international as-
sessment [3].

Mathematics anxiety has been a significant concern in the teaching and learning
of the subject matter. It refers to the feeling of dread, tension, and apprehension
as students participate in mathematics activities. The unexpected shift of modal-
ities may further increase the risk to students. Numerous research studies pro-
vide pieces of evidence that a high level of mathematics anxiety directly impacts
mathematics performance and achievement [4] [5]. Adequate attention was al-
ready given to this matter, and possible negative effects were relatively well es-
tablished, particularly in mathematics performance. Hence, a need to develop
positive adaptive attitudes toward mathematics will enable students to continue
learning despite having to deal with obstacles and difficulties [6].

Psychologists and educational scholars identified non-cognitive factors, skills,
and traits, play a crucial role in educational success and achievement. Non-cog-
nitive factors and skills are as important as, if not more important than, cogni-
tive aspects in the educational process and employment potential [7]. The study
of [8] found that not all cognitive variables significantly affect the academic per-
formance of high-risk students. It is concluded academic success cannot rely ex-
clusive on cognitive factors and non-cognitive factors were noteworthy to better
understand the underlying factors of student’s success and failure. Furthermore,
[9] explored the importance of non-cognitive variables. The regression analysis
showed that grit was a key variable in explaining educational outcome and has a
positive impact on the achievement. Mathematics resilience and achievement
goals were considered part of this affective construct.

Resilience is the capacity of individuals to confront and respond positively to
unpleasant conditions that are inevitable and to take advantage of those unplea-
sant conditions into an opportunity for personal self-development [10]. In rela-
tion to learning mathematics, mathematics resilience is defined as a positive

adaptive stance to mathematics. It is an ability that allows students to continue
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learning despite of adversities and learning barriers [11]. In addition, mathe-
matical resilience shares many characteristics with such constructs as self-effi-
cacy, optimism, motivation, and confidence. It is a “can do” attitude toward any
new mathematics encountered, a willingness to put an effort to develop fluency,
and the ability to assemble whatever support is required to overcome any bar-
riers to mathematical growth. It is possible to overcome learned helplessness and
mathematical anxiety. In the recent case study of [12], the results reveal that ma-
thematics resilience help learners to develop concentration, awareness of emo-
tions and physiological needs (Self-Determination Theory). Building learning en-
vironment based on mathematics resilience develop learners’ skills, competence
and diminished mathematics anxiety over time.

Furthermore, achievement goals were conceptualized as the competence-re-
levant purposes or aims that individual strive for in achievement settings. These
different purposes or aims are posited to lead to differential performance out-
comes [13]. Achievement goals refer to the purposes for which a person engages
in achievement behavior [14]. Achievement goals provide a framework to con-
ceptualize motivation. Individuals were hypothesized to have different purposes
or reasons for engaging in activity which probably influences their performance
attainment.

The educational system faced unprecedented health crisis that completely trans-
forms its initial landscape, while the challenge of improving mathematics per-
formance still exists. This paper primarily aims to determine the relationship of
mathematics resilience and achievement goals to mathematics performance of
university students. It strives to gain better insight into the level of mathematics
resilience and dominant achievement goals in this critical time of COVID-19

pandemic and implementation of alternative learning modalities.

2. Methodology

The descriptive-correlational research design was used in exploring nature of
association of the variables of the study. The correlational research design is in-
tended to find relationships between variables and predict future events based
on current understanding. It also provides for the testing of planned relation-
ships between and among factors and the making of forecasts [15].

The respondents were determined using total population sampling. It is a type
of purposive sampling technique that gather the data of entire population that
hold a set of characteristics, it was used the study since the population were rela-
tively small and to produce valid conclusions. Overall, 69 second-year education
students major in mathematics from Nueva Ecija University of Science and Tech-
nology (NEUST) take part in the study. The participants were enrolled in Cal-
culus with Analytic Geometry course.

This study adapted the Mathematics Resilience Scale (SRS) [16], the instru-
ment measures the students’ attitudes toward studying mathematics, using three

correlated factors such as Value, Struggle, and Growth. Furthermore, Achieve-
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ment Goal Questionnaire-Revised (AGQ-R) [17] was also used. It is composed
four dimensions with three items each: mastery-approach goals, mastery-avoid-
ance, performance-approach goals, and performance-avoidance goals. The in-
strument obtaining an optimal set of 2 x 2 achievement goal items. They were
used as primary instrument of data gathering.

Moreover, the researcher used frequency count, percentage, mean, standard

deviation, and Pearson’s r to statistically analyze the data.

3. Results and Discussions

3.1. Mathematics Performance, Mathematics Resilience, and
Achievement Goals

1) Mathematics Performance

Table 1 shows the distribution of the students based on their mathematics
performance. The data indicate that 22% or 31.88% of the respondents had a
grade between 86 to 90 with a good verbal interpretation. Moreover, 21% or
30.43% of the students fall in the grade range of 91 to 95, which can be consi-
dered very good. This means that a large proportion of the students performed
good at and very good level in mathematics. On the other hand, 5% or 7.25% of
the students performed poor (76 - 80) in mathematics, while 4.35% performed
very poorly (75 Below) in mathematics. It can be noted that only 5.80% per-
formed excellently in mathematics.

This paper’s results were consistent with the study [18], which found out that
the majority of students performed very good academically, with an above-av-
erage level of study orientation. However, the results differed from the assess-
ment conducted by Trends in International Mathematics and Science Study
(TIMSS) in 2019, wherein the Philippines ranked very low in Mathematics and
Science. The results were reasonable since the respondents of the study were
teacher education students major in mathematics. Thus, it was expected that
respondents have higher Mathematics performance as compared to general.

2) Mathematics Resilience

Table 2 shows that the students’ level of mathematics resilience had a general
weighted mean of 3.38; it was interpreted as a high level of mathematics resi-
lience. Students with a high level of mathematics resilience have more remarka-
ble persistence in learning mathematics in the face of adversity. In contrast, stu-
dents’ low-level resilience would reduce persistence despite adversity [19]. Ma-
thematics resilience had three components; value, struggle, and growth.

The weighted mean of value was 3.64, with a standard deviation of 0.35. This
mathematics resilience component has the highest weighted mean compared to
other components with the most negligible dispersion. It only means that stu-
dents have a very high level of value to mathematics. Student with high-value le-
vels perceive mathematics as an essential tool in achieving their current and fu-
ture goals [16]. Thus, the majority of the students believe that mathematics val-

uable subject and is worth studying.
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Table 1. Mathematics performance.

Grades f Percentage Verbal Description
96 - 100 4 5.80% Excellent
91-95 21 30.43% Very Good
86 - 90 22 31.88% Good
81-85 14 20.29% Fair
76 - 80 5 7.25% Poor
75 Below 3 4.35% Very Poor
Total 69 100.00%

Table 2. Level of mathematics resilience.

Mathematics Resilience Weighted Mean SD General Weighted Mean
Value 3.6377 0.3464
Struggle 3.4058 0.4217 3.3789
Growth 3.0932 0.4256

Moreover, the struggle has a weighted mean of 3.41 with a standard deviation
of 0.42. The data shows that students have a high-level persistence in learning
mathematics. It only means that most of the student-respondents understand
that learning Mathematics was not an easy path and it requires perseverance and
dedication. Resilient learners recognize that struggle was part of developing ma-
thematics proficiency; they acknowledge the need for experts’ support and help.

Lastly, growth has a weighted mean of 3.09 with a standard deviation of 0.43.
It can be observed that growth has the lowest weighted mean and highest disper-
sion as compared to other scales of mathematics resilience, but it was still consi-
dered as a high level of growth. The data indicates that most of the students be-
lieve that their intelligence and ability to learn the subject matter can be further
improved and developed through hard work and dedication. However, at a cer-
tain point, they still have some doubt with regards to their capabilities. Individu-
als with a growth mindset do not think they are special people born with the
right to win. They are people who work hard, who learn how to keep their focus
under pressure. People in a growth mindset do not just seek challenge, and they
thrive on it [20].

3) Achievement Goals

Table 3 shows the general weighted mean and standard deviation of students’
goal orientation used in learning mathematics. The data revealed that students’
mastery-approach goals had an overall weighted average of 3.80 with a standard
deviation of 0.27, and mastery-avoidance had a mean of 2.99 with a standard
deviation of 0.60. On the other hand, performance-approach goals with an over-
all weighted mean of 3.13 and a standard deviation of 0.50; and performance-
avoidance goals with an overall weighted mean of 3.15 and a standard deviation
of 0.54.
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Table 3. Weighted mean of student achievement goals.

Achievement Goals Weighted Mean SD
Mastery-Approach Goal 3.8019 0.2701
Mastery-Avoidance Goal 2.9903 0.6022
Performance-Approach Goal 3.1256 0.4954
Performance-Avoidance Goal 3.1594 0.5381

It is apparent in the table above that mastery-approach goals had the highest
general weighted mean and also with the lowest dispersion. Thus, the data only
point out that most students practice mastery goals. It only signifies that most of
the students strive to develop their skills to become competent in Mathematics.
They usually engage in learning because they want to acquire new knowledge
and learn as much as possible. In different circumstances, it must also note that
some of the students also adapt mastery-avoidance goal. Students with mastery
avoidance goals were expected to stay out of situations where they cannot un-
derstand. If students have mastery-avoidance goal, they were worried about not
being able to complete the task.

The data also revealed that most student-respondents were adaptive to the
performance-approach goals since their general weighted mean was also high.
Taken together, these results suggest that several students strive to demonstrate
that they have superior competence in statistics as compared to their classmates.
Hence, some of the students were very competitive to gain public recognition.
[21] stressed that in multiple goals perspective, individuals could adapt both
mastery and performance-approach goals simultaneously that lead to positive
learning outcomes. Performance-avoidance had the lowest weighted mean, in-
dicating that only a few students adapt to this orientation. It can be concluded
that only a tiny portion of the students studied their lessons in statistics since

they do not want to create an impression of incompetence for themselves.

3.2. Relationship of Mathematics Performance and Mathematics
Resilience

A correlational analysis was used to determine the existing relationship between
mathematics resilience and mathematics performance. To test the study’s hypo-
thesis, Pearson r moment product correlation was used, with a 5% level of signi-
ficance (Table 4).

The statistical analysis indicates that value had a significant relationship to
mathematics performance since the p-values was less than 0.05 or p-value =
0.043. Thus, students with high level of value or appreciation to mathematics
had better performance. Students with superior mathematics qualification tend
to have high level of mathematics resilience scores [22].

Meanwhile, it was also found that struggle and growth had no direct correla-
tion to mathematics performance (p-values = 0.540, 0.817, 0.598). The results
were similar to the study of [23], wherein the research study reveals no signifi-

cant correlation between mathematics resilience and students’ mathematics
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Table 4. Correlation of mathematics performance and mathematics.

Mathematics Resilience Performance p-value Verbal Interpretation
Value 0.225 0.043 Significant
Struggle -0.113 0.357 Not Significant
Growth 0.172 0.158 Not Significant

Table 5. Correlation of mathematics performance and achievement goals.

Achievement Goal Performance  p-value  Verbal Interpretation

Mastery-Approach 0.304 0.011 Significant

Mastery-Avoidance 0.019 0.880 Not Significant
Performance-Approach 0.077 0.531 Not Significant
Performance-Avoidance 0.181 0.137 Not Significant

achievement. It was a contradiction to assumptions that mathematics resilience
influences the academic achievement of the students. Hence, further studies
were needed to validate the construct and instrument used to measure mathe-

matics resilience.

3.3. Relationship of Mathematics Performance and Achievement
Goals

Pearson product-moment correlation coefficient was also utilized to test the re-
lationship between mathematics performance and achievement goals. The anal-
ysis used a 5% level of significance 95% confidence level. The results of the anal-
ysis indicate that only mastery-approach goal had a significant relationship to
mathematics performance since its p-value was less than 0.05 (p-value = 0.011).
Thus, students that strive to develop competence and gain mastery had better
mathematic performance. Students with mastery goals seek to gain new know-
ledge and further develop their skills, leading to a lower test anxiety level. In ad-
dition, mastery goal-oriented exhibit an adaptive behavior pattern in which they
strive to complete a task despite setbacks and treat failure as learning opportuni-
ties [24] (Table 5).

Furthermore, the statistical analysis also shows that mastery-avoidance, per-
formance approach goal and performance-avoidance goal had no significant
correlation to mathematics performance (p-value = 0.880, 0.531, 0.137). It con-
tradicts the findings of [25] that performance-based goals may provide beneficial
indirect effects on achievement via academic self-concept. Thus, it implies that
performance-approach goals are not a factor that contributes to higher mathe-
matics performance. Likewise, the results were inconsistent with [26] findings,
which revealed that students with a lower level of performance-avoidance goals
tend to accomplish better academic achievement. The results suggest that Fili-
pino students aim to excel relative to their peers and avoid the work to attain

normative excellence. Thus, contrasting results need further studies to determine
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the role and functions of achievement goals to mathematics performance.

4. Conclusions

To conclude, student teachers performed good in mathematics. Therefore, stu-
dent teachers were considered proficient in mathematics. It only means that
teacher education students have developed fundamental knowledge, skills, and a
core understanding of mathematics at this level. Likewise, most mathematics
students have a high level of mathematics resilience. Thus, most of the mathe-
matics student teachers had a positive attitude towards learning mathematics
and high persistence despite challenges encountered. The majority of the stu-
dents practice mastery goals in learning mathematics. It indicates that generally,
students strive to develop their skills to become competent in statistics.

Mathematics resilience-value was statistically associated with the mathematics
performance. Hence, student teachers who performed well in mathematics had
higher appreciation and importance to mathematics. Meanwhile, struggle and
growth had no enough evidences for its statistical significance.

Mastery-approach goal had significant positive association to mathematics per-
formance. Therefore, student teachers who pursue frequently the mastery-ap-
proach goals were more likely to success in learning mathematics. On the other
hand, mastery-avoidance goal, performance-approach goal and performance-
avoidance goal had no direct significant relationship to mathematics perfor-

mance.
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