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Abstract 
 
Aim: The main objective of the study was to explore the two dimensions of mathematics anxiety which are mathematics 
test anxiety and numerical anxiety as to whether they predict Mathematics achievement in terms of content areas and 
cognitive areas as measured by Center for Educational Measurement (CEM) Achievement Test.   
Methodology The researcher made use of descriptive-quantitative design with questionnaire as the main instrument 
of gathering the data.  A total of 97 high school respondents were chosen using convenience sampling. 
Results: Results revealed that students manifest different intensities of mathematics test anxiety and numerical 
anxiety based on the following levels: very low, low, moderate high and very high. In addition, there is also a significant 
negative relationship between the mathematics test anxiety and mathematics achievement (r=-0.224), and numerical 
anxiety and mathematics achievement (r=-0.385) trough Pearson moment correlation analysis.  Moreover, It was found 
that both mathematics test anxiety and numerical anxiety predict mathematics achievement [F(2, 94)=8.450,  
p<0.005] through multiple regression analysis. Furthermore, results showed that between the two dimensions of 
mathematics anxiety, numerical anxiety highly predicts mathematics achievement (b=-8.710, p=0.001).   
Conclusion: Thus, inverse significant relationships exist between mathematics test anxiety and mathematics 
achievement, and numerical anxiety and mathematics achievement. Moreover, mathematics test anxiety and numerical 
anxiety when combined, significantly predict mathematics achievement.  Furthermore, between mathematics test 
anxiety and numerical anxiety, it is numerical anxiety that predicts mathematics achievement when taken individually. 
 
Keywords:  mathematics test anxiety, numerical anxiety, mathematics achievement, content areas, cognitive areas 
 
 
INTRODUCTION 
 

Anxiety can cause pain for students, both with and without disabilities, when they are faced with specific 
academic tasks.  Teachers need to be aware of the warning signs of anxiety and how it affects their students' academic 
performance (Dobson, 2012). 

Life is made up of both positive and negative feelings.  However, a lot of people suffer from extreme negative 
emotions like being tense, scared, nervous, worried, and anxious.  All of these words allude to anxiety.   

Anxiety is a common reaction to some circumstances.  While a small amount of anxiety is normal, severe 
anxiety can pose a significant threat.  Over time, academic anxiety can cause more harm.  Anxiety over specific 
academic assignments rises when students' academic performance declines (Huberty, 2012).  Anxiety related to social 
situations and academics can affect most teachers' students.  Unwanted effects of anxiety may arise in the information 
processing system.  Information retrieval and storage are challenging for anxious people (Nelson & Hardwood, 2011).  
Some students struggle greatly with mathematics due to anxiety.  Not all educators are aware of the symptoms of 
anxiety and how it affects their pupils.  Teachers can assist students in overcoming academic anxiety if they are able 
to recognize the symptoms. 

 According to Sun (2023), mathematics anxiety has long been a hotly debated topic of research in education 
and psychology, and studies have confirmed the prevalence of mathematics anxiety among learners of various ages 
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and its impact on learners’ mathematics performance. Similarly, the relationship between math anxiety and academic 
achievement has been the subject of numerous studies. Moreover, the study of Karimi and Kumar (2010) shows that 
math anxiety is a reliable indicator of both math performance and overall academic achievement. Furthermore, they 
discovered that the effects of mathematics anxiety on both math performance and overall academic performance are 
somewhat influenced by gender. More research on students' anxiety related to mathematics across grade levels is also 
necessary. It is imperative that math achievement be evaluated.   

 One way to gauge a student's proficiency in mathematics is by administering standardized tests.  The National 
Achievement Test (NAT) and the Centre for Educational Measurement (CEM) Test are the two most widely administered 
standardized tests in the Philippines.  To assess students' performance in math, science, and English, CEM is used in 
conjunction with NAT in private schools and certain science high schools across the nation. 
CEM tests are meticulously designed, developed, and maintained.  CEM has been reacting to modifications in the 
Department of Education's prescribed curriculum for a number of years. 

Starting with the 2011–2012 academic year, the Basic Education Curriculum (BEC) was replaced by the K–12 
Curriculum (under Republic Act No. 10533, also called the Enhanced Basic Education Act).  CEM is now concentrating 
on creating exams that accurately measure students' learning competencies in the K–12 context as the K–12 Curriculum 
goes into effect. The exams assess abilities in a variety of content areas, including analysis, evaluation, judgement, 
logic and reasoning, and critical thinking.  The K–12 curriculum lists these competencies.  The DepEd's curriculum 
implementation is aligned with the Transitional K–12 Achievement Tests. 

The researcher chose to focus on the two aspects of mathematics anxiety—mathematical test anxiety and 
numerical anxiety—and their effects on students' math achievement tests in light of these studies and observations.  
The purpose of the study is to ascertain whether or not students' performance in mathematics as determined by the 
CEM test is predicted by math anxiety.   

The following stakeholders will benefit from and find this study important.  The study's findings will be used 
as a foundation and point of reference by school administrators as they create new plans or initiatives to help students 
who are anxious about mathematics, particularly those who are anxious about math tests and numbers. 
Teachers will receive education regarding the impact of math anxiety on students' achievement test scores.  They 
might use this as a reminder to sharpen their instructional techniques. 

They are an integral part of their kids' overall development, according to parents.  Understanding the study's 
findings will help them see the current circumstances their kids are in and what kind of support they can offer for their 
benefit.  The study's findings will assist parents in understanding their children's mathematical accomplishments and 
mathematics anxiety. 

The study's findings will assist students in fully understanding their anxiety levels related to mathematics. 
Understanding their level of numerical anxiety and math test anxiety may help them deal with these difficulties and 
understand how these aspects affect their academic success. 

Future researchers will learn more about the relationship between students' math achievement and math 
anxiety.  Moreover, they will be able to build on this work to gain a deeper understanding of mathematics anxiety from 
two angles: test anxiety and numerical anxiety, and how these relate to mathematical success.  Due to the limited 
research on the connections between math test anxiety and math achievement as well as between numerical anxiety 
and math achievement in the Philippines, this will also add to the body of literature.  
 
Review of Related Literature 
 
Causes and Manifestations of Math Anxiety 

Mathematics anxiety is a person’s negative affective reaction to an event involving numbers, math, and 
mathematics calculations.  Moreover, Richardson and Suinn (1972) as cited in Maloney and Retinal (2020) stated that 
it is a feeling of tension and anxiety that hampers with the operation of numbers and the solving of mathematical 
problems in a wide-ranging variety of ordinary life and academic conditions.  However, Shemp (1986) as cited in Alico 
et al., (2017) argued that moderate amount of anxiety eases academic performance. 

Two primary factors are responsible for mathematics anxiety, according to a review of the literature. One is 
inherent, specifically the incapacity for thought. The other is extrinsic, which is the bad feeling that is transmitted from 
other people—like parents and teachers.  

The first is anxiety due to failure of cognition. Numerous scholars have noted a connection between poor 
performance and mathematics anxiety (Furner & Duffy, 2002; Scarpello, 2007). In a similar vein, Wittman et al. (1998), 
stated that inadequate preparation for the mastery of critical skills or a failure to learn are the main causes of 
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mathematics anxiety. Both Tooke and Leonard (1998) point out that inadequate teaching strategies that impair 
cognition—such as employing a traditional approach to teaching mathematics that emphasizes lecture and algorithm 
memorization—are to blame for mathematics anxiety.  

The second is anxiety is transferred from others. According to Williams (1988) as cited in Ljiljana and Zorica 
(2020), instructors and the way mathematics is taught can be the source of deeply held, unfavorable beliefs.  Moreover. 
Tobias (1993) as cited by Rossnan (2006) stated that math anxiety may also result from a bad experience with a math 
teacher. Similarly, Swetman (1994) notes that there is a weak relationship between the mathematics anxiety levels of 
their teachers and the students in the third and sixth grades.  Teachers can therefore impart math anxiety to their 
students.   Thus, it should come as no surprise that Scarpello's (2007) study found that parents' attitudes towards 
mathematics have a significant impact on their children's math anxiety. Therefore, mathematics anxiety can be caused 
by teachers' and parents' negative emotions, which can be transferred to students in math classes and at home. 
 
Math Anxiety and Academic Achievement 

The relationship between mathematics anxiety and academic performance has been the subject of numerous 
studies.  According to Dungdung and Bangkira (2023), there is a negative correlation between mathematics anxiety 
and academic achievement of secondary school students. In addition, the findings of Karimi and Kumar (2010) shows 
that math anxiety is a reliable indicator of both math performance and overall academic achievement. Moreover, they 
discovered that the impact of mathematics anxiety on both mathematical performance and overall academic 
achievement is somewhat influenced by gender.  In mathematics, women are typically more nervous than men.  
Furthermore, they noted that more research is required to address mathematics anxiety at various academic levels.  

 Ashcraft (2001) supported earlier research showing a strong correlation between math anxiety and math 
performance.  In fact, stress-filled environments can have a negative impact on math performance, according to Beilock 
(2008). This is true whether people are made aware of negative stereotypes about what they should perform or find 
themselves in high-stakes situations where poor performance has monetary and social repercussions.  However, not 
every person is affected in the same way.  It's ironic that people with the highest potential for success when there is 
no pressure are also the most likely to fail in demanding circumstances. 

However, other studies have also demonstrated varying perspectives on mathematics anxiety in relation to 
academic achievement.  Specifically, research suggests that math anxiety may not always hinder the development of 
math skills, and that not all students will benefit from clinical interventions aimed at reducing math anxiety (Lyons & 
Beilock, 2012).  According to the current research, students who are intrinsically motivated appear to benefit rather 
than suffer from mild math anxiety. 

Most studies have found a negative correlation between math anxiety and performance (Ashcraft & Krause, 
2007; Jameson 2013). However, some studies find no correlation at all. According to Galla and Wood (2012), people's 
confidence in their ability to control their emotions has a moderating effect on the relationship between mathematics 
anxiety and performance.  

According to research on math anxiety, people who work in elementary education tend to be more anxious 
than other people.  Math anxiety is consistently higher among pre-service education students and in-service elementary 
school teachers than among people in other fields (Bursal & Paznokas, 2006). 

While the exact cause and mechanism of math anxiety are unknown, it is thought to be related to self-efficacy 
and self-concept because those who experience high levels of math anxiety also frequently have low levels of these 
constructs.  High math anxiety sufferers have consistently been shown to have low levels of self-efficacy, or the 
conviction that one can successfully carry out a desired behavior to achieve a desired outcome (Cooper & Robinson, 
1991; Meece, et al., 1990).  

This inverse relationship makes sense because self-uncertainty brought on by anxiety makes it difficult to 
have faith in one's own abilities.  Similarly, there is a negative correlation between math anxiety and self-concept, an 
ordered and multidimensional construct that encompasses both general and specific views an individual holds about 
himself or herself (Lee, 2009).   

Ashcraft (2002) stated that students who experience math anxiety will avoid situations in which they must 
perform mathematical calculations.  Regretfully, pupils who shun mathematics become less proficient, experienced, 
and trained, which increases their anxiety and leaves them ill-prepared to learn and achieve.  

Although the exact causes of math anxiety are unknown, learners with higher math anxiety exhibit strong 
inclinations to avoid learning math, have negative attitudes towards math, and lack confidence in their ability to solve 
mathematical problems, according to separate studies by Ashcraft (2002) and Hembree (1988). 
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Furthermore, the body of research indicates that, generally speaking, not much empirical research has been 
done to determine the causes of math anxiety (Geist, 2010). 

Huberty (2009) stated that anxiety-related traits can influence a student's behavior, thinking, and body.  High-
risk exams can be particularly difficult for anxious students.  It is common for students who experience anxiety to 
experience depression.  Parents and teachers can collaborate to teach students how to manage their anxiety. 
Math anxiety is frequently linked to mathematical learning disabilities (MLDs) (Kirzinger, et al., 2009).   Similarly, Nelson 
and Hardwood (2011) compared studies on anxiety and learning disabilities in order to determine the relationship 
between the two.  To ascertain whether or not students with learning disabilities felt higher levels of anxiety than 
students without learning disabilities, the effect size computations' results were employed.  The correlation between 
anxiety levels and learning disabilities is stronger the larger the effect size.  Additionally, they found that academic 
anxiety is substantially more common in students with learning disabilities. 

Anxiety and depression increase the worry that accompanies academic tasks.  Higher amounts of worry, 
anxiety, and depression can impair working memory and academic performance.  Anxiety and depression have a major 
impact on school tasks that require more working memory (Owens et al., 2012).  Reducing anxiety in the classroom 
benefits students by promoting healthy working memory. 

Academic anxiety affects both typical students and students with learning disabilities. Anxiety can also afflict 
gifted students.  Research on the effects of achievement motivation and perfectionism on gifted students was done by 
Fletcher and Speirs (2012).  Unrealistic expectations, whether from others or from themselves, can cause perfectionist 
students to experience academic anxiety.   

A few studies concentrate on distinct forms of perfectionism.  Students who have high expectations for 
themselves are said to be self-prescribed perfectionists.  As long as students are not too hard on themselves, self-
imposed perfectionism can be beneficial.  Perfectionism that is socially prescribed occurs when teachers and other 
adults place excessive demands on students.  Perfectionism that is socially mandated is typically more harmful to 
students.  Students who are highly concerned about meeting the expectations of others may experience anxiety 
problems.  The exact relationship between anxiety and perfectionism has not been fully uncovered by researchers. 
 Lee (2009) discovered a conundrum for Korean and Japanese students.  Both nations scored highly on 
mathematics anxiety and low on self-efficacy, despite both being among the best-performing countries.  According to 
Morony et al. (2013), there is a similar pattern observed in many East Asian nations, including Taiwan. Students from 
these nations exhibit higher levels of math anxiety and lower levels of self-efficacy and self-concept, even though their 
achievement scores in mathematics are among the highest.   

There are six recognized dimensions of mathematics anxiety, according to Kazelkis (1998). These include 
worry, negative affect towards mathematics, test anxiety, numerical anxiety, positive affect towards mathematics, and 
anxiety related to mathematics courses. 

 
Mathematics Test Anxiety and Achievement 

One aspect of math anxiety is mathematics test anxiety, which includes test preparation, administration, and 
response (Diaz, 2009). According to Hameed et. al (2023), undergraduates experienced high to extremely high levels 
of test anxiety. Moreover, they found a significant negative correlation between academic performance and test anxiety.  
Furthermore, test anxiety and academic achievement were found to be significantly correlated (Bhatta & Rai, 2020).  
This correlation is further supported by the variation in the percentage of students with test anxiety ranging from 
moderately high to extremely high when the division of numbers is used as a variable.  Previous researchers discovered 
similar results.  Similarly, they stated that test anxiety is one of the main issues facing students today, particularly 
female students, and it has a big impact on academic success. While test anxiety is lower in male students than in 
female students, many male students experience high levels of math anxiety. 
 
Numerical Anxiety and Achievement 

Another aspect of math test anxiety is numerical anxiety, which is related to situations in daily life when 
dealing with numbers is necessary (Diaz, 2009).  Anxiety that arises during the process of learning mathematics is 
referred to as numerical anxiety.  According to Nolting (2002), numerical anxiety is a feeling that arises when attempting 
to solve mathematical puzzles.  Situations in daily life involving working with numbers and doing arithmetic calculations 
have been linked to numerical anxiety.  Students often struggle with numerical anxiety when figuring out how much 
to tip for a service, for instance.   

Numerical anxiety, according to Aschcraft and Krause (2007), is a state of tension, apprehension, or fear that 
impairs one's ability to perform mathematical tasks, such as manipulating numbers and solving mathematical puzzles 
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in both academic and real-world contexts.  This is accessible to all, and it's possible that most students have it.  Three 
main factors can be identified as the causes of numerical anxiety: environmental, situational, and dispositional.  The 
psychological and emotional aspects of learning styles, attitudes towards mathematics, and self-concept are all covered 
by the dispositional factors.  Students' opinions of their own aptitude for learning new subjects and performing well in 
mathematics are referred to as their self-concept.  The environmental factors are things that affected the students 
before their mathematics course, like age, gender, academic major, and prior mathematics experience. The situational 
factors are different features that result from their specific mathematics courses: the nature of the course and how it 
is designed and carried out; the availability of or conversely lack of feedback: the pace of instruction, etc. 

Numerous studies have demonstrated connections between anxiety and age, gender, and achievement.  All 
grade levels have shown a negative correlation between math achievement and numerical anxiety. According to Betz 
(1978) as cited in Nyakudya and Nyakudya (2020), while the relationship between numerical anxiety and subpar 
mathematical performance is undeniably present, its exact nature and direction remain unclear. 

Morada (2015) stated that male students' performance in mathematics is better than that of female students.  
However, there was no difference in the respondents' level of numerical anxiety across other variables.  Regardless of 
their profile, students' level of numerical anxiety was moderate.  He claimed that performance in mathematics and 
numerical anxiety are significantly correlated.  Nonetheless, there is a weak and inverse relationship between the 
variables.  This implies that performance decreases with increasing numerical anxiety and increases with decreasing 
numerical anxiety. 
 
Anxiety and Standardized Test for Achievement 

Song et al. (2023) discovered that students' math anxiety was negatively related to both standardized math 
achievement test scores and parent-reported math school grades. Furthermore, increased math anxiety was linked to 
more negative homework behaviors and less frequent participation in math-related extracurricular activities. Moreover, 
Kytalla (2010), outcome values (the significance of achieving well) and outcome expectancies (success or failure) 
influence mathematics anxiety, a prospective outcome emotion. Additionally, they imply that anxiety, a negative 
affective emotion, is a concern for students of all achievement levels and is probably a problem not just for those who 
perform poorly. 

Lee (2009) investigated the connection between math anxiety, math self-efficacy, and math self-concept.   
Researchers looked at data on the relationship between anxiety, self-efficacy, and math self-concept in 41 different 
countries.  For this study, information from the 2003 Programme for International Student Assessment (PISA) was 
examined. The outcomes differ amongst nations.  According to Lee (2009), students with high math test scores tended 
to have a stronger math self-concept and less math anxiety in North America and Western Europe.  Students with high 
math scores in some Asian countries tended to have low math concepts and higher math anxiety.  The Programme for 
International Students Assessment (PISA) results indicated a strong inverse relationship between math anxiety and 
math scores.  It's likely that students with high test scores experience less math anxiety.  Overall, there was a positive 
relationship found between math scores and both math self-efficacy and math self-concept.  Students who do well in 
math typically have more confidence in their mathematical aptitude. 

According to Wang et al. (2015), students may learn and enjoy math more if they have a combination of high 
intrinsic motivation and moderate math anxiety.  These results bolster efforts in math education to identify appropriate 
task levels for students by accounting for their math-related abilities and affect. It's possible that math anxiety does 
not always hinder the development of math skills, and that not all students will benefit from clinical interventions 
designed merely to reduce math anxiety (Lyons & Beilock, 2012).  As a result, it might be preferable for some students 
to maintain mild levels of math anxiety. This could be achieved, perhaps, by teachers ensuring that the learning and 
assessment materials are somewhat difficult.  Furthermore, according to several theories of cognitive interference 
(such as the attentional control theory and the processing efficiency theory) cited by Owens et al. (2014), high trait 
anxiety levels are associated with a negative impact on cognitive task performance, especially on tasks requiring a lot 
of cognitive resources.  

However, according to Lim (2015), students' performance in mathematics is predicted to be influenced by 
mathematics anxiety. This result indicates that there is a positive correlation between students' achievement in 
mathematics and their numerical anxiety on math tests. The results of the multiple regression analysis demonstrated 
a linear relationship between students' achievement in mathematics and their anxiety levels related to the four basic 
operations, the anxiety that comes with solving challenging mathematical tasks, anxiety before and after tests, and 
anxiety related to answering quizzes. On the other hand, there was no discernible difference in math achievement or 
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anxiety between male and female students.   According to this study, achievement in mathematics is positively 
correlated with test anxiety and numerical anxiety. 

This outcome is consistent with the research by Yousafi et al. (2010), which found a positive correlation 
between math test anxiety and math achievement. This study offers proof that students' achievement in mathematics 
was impacted by test anxiety and numerical anxiety. Anxiety before tests was found to have a greater impact on 
students' math achievement than anxiety after tests; quizzes and challenging math problems are the main sources of 
test anxiety. 
 
Reducing Mathematics Anxiety 

According to Spikell (1993), research indicates that students learn more effectively when they are active 
learners as opposed to passive ones.  The various methods of learning are addressed by the theory of multiple 
intelligences. Visual/spatial, logical/mathematical, musical, kinesthetic/body, intrapersonal and interpersonal, and 
verbal/linguistic learning are all covered in the lessons. Moreover, the study of Shafiq et al. (2021) showed that 
Cognitive Behavioral Group Therapy (CBGT) or a type of psychotherapeutic treatment that helps people learn how to 
identify and change the destructive or disturbing thought patterns that have a negative influence on their behavior and 
emotions, is highly effective in reducing math anxiety. 

 
Theoretical framework 

This study is anchored to the deficient inhibition mechanism theory. It states that worrisome thoughts are 
very difficult to prevent and therefore will absorb working memory and attentional resources (Hopko et. al., 1998).  
The assumptions of the deficient inhibition mechanism are based on two theories-namely, the inhibition theory by 
Hasher and Zacks (1988) and the processing efficiency theory by Eysenck and Calvo (1992).  The first theory proposes 
general anxiety decreases in cognitive performance during the presence of disrupting stimuli.  The second theory 
suggests that experiencing anxiety will lure on working memory capacities and therefore will compromise cognitive 
performance.  When merging these two theories, Hopko et al. (1998) explained that lesser calculation abilities of 
individuals with high math anxiety are not a direct result of their worrisome thoughts but rather due to failure to 
withdraw attention from these thoughts.  They also stated realistic evidence for the negative effect of math anxiety 
and its accompanying worrisome thoughts on cognitive performance. 
 
Conceptual Framework 

. This study aims to investigate the connections between math test anxiety and math achievement as well as 
numerical anxiety and math achievement.  
 
 
 
 
 
 
 
 
 
 
 
Figure 1:  Conceptual Framework of the Study 
 

The two frames on the left are the independent variables.  There are the two aspects of mathematics anxiety—
numerical anxiety and mathematics test anxiety.  On the other hand, the frame on the right is the dependent variable. 
It is the Centre for Educational Measurement Test's measurement of high school students' mathematics achievement.   
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Mathematics Test 
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Objectives 
 The main focus of the study is to determine the students’ levels of mathematics achievement (MA), 
mathematics test anxiety (MTA) and numerical anxiety (NA), the relationship between mathematics test anxiety and 
mathematics achievement, the relationship between numerical anxiety and mathematics achievement and whether 
MTA and NA predict mathematics achievement.  
 Specifically, it aimed to answer the following research questions: 

1. What is the level of mathematics achievement of Grade-7 students of Baliuag University as measured by CEM 
test in terms of? 

a. content area 
b. cognitive area 
c. Test Performance Indicator 

2. What are the levels of mathematics test anxiety and numerical anxiety of the Grade-7 students of Baliuag 
University? 

3.  Do students who have low Mathematics Test Anxiety have higher Mathematics Achievement (MA) than those 
who have high Mathematics Test Anxiety? 

4.  Do students who have low Numerical Anxiety have high Mathematics Achievement than who have high 
Numerical Anxiety?    

      5.  Is there a significant relationship between Mathematics Test Anxiety (MTA) and  
Mathematics Achievement (MA)? 

      6.   Is there a significant relationship between Numerical Anxiety (NA) and Mathematics   
Achievement (MA)? 

7.  Do Mathematics Test Anxiety (MTA) and Numerical Anxiety (NA) predict Mathematics  
            Achievement (MA)?  
 
Hypotheses 
 On that note, the hypotheses are the following. 

1. Ho1:  There is no significant difference on the Mathematics Achievement (MA) among the Grade 7 students 
grouped according to the levels of Mathematics Test Anxiety. 

2. Ho2:  There is no significant difference on the Mathematics Achievement (MA) among the Grade 7 students 
grouped according to the levels of Numerical Anxiety. 

3. Ho3:  There is no significant relationship between mathematics Test Anxiety (MTA) and Mathematics 
Achievement (MA). 

4. Ho4:  There is no significant relationship between Numerical Anxiety (NA) and Mathematics Achievement 
(MA). 

             5.   Ho5:  Mathematics Test Anxiety (MTA) and Numerical Anxiety (NA) do not predict  
        Mathematics Achievement (MA). 

 
METHODS 
 
Research Design 
 The study used descriptive-quantitative approach because it aimed to study if mathematics test anxiety and 
numerical anxiety predict Mathematics Achievement.  It involved gathering of data in order to test hypotheses and to 
answer questions about the current status of the participants of the study. The study employed correlation, analysis of 
variance and regression which are very important in quantitative research. 

Population and Sampling 
 The respondents of the study were 97 grade 7 students (comprising of 49 males and 48 females) of Baliuag 
University, Basic Education Department who took the Center for Educational Measurement (CEM) Achievement Test 
for Grade 7 during the school year 2016-2017 through convenience sampling.  There were 113 students who took the 
CEM Achievement Test last school year. Sixteen students were not included in the study because some of them already 
transferred to other schools or were absent during the data gathering period.   The students involved in the study are 
of ages 13 to 15.  The reason for choosing the former Grade-7 students was that the outcome of the research may be 
utilized for a long time since they will still have more years to spend in Junior High School at Baliuag University. The 
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results of the study may also be useful in monitoring the level of mathematics anxiety of the students and improving 
the CEM Achievement Test. 
 
Instruments 

The study focused on measuring mathematics anxiety using two primary instruments by Kazelkis (1998): the 
12-item Mathematics Anxiety Scale (MAS) from Fennema and Sherman (1976) and the 25-item Revised Mathematics 
Anxiety Rating Scale (RMARS) developed by Alexander and Martray (1989). These scales are widely utilized for 
assessing math anxiety, with the RMARS chosen for its representation of the extensive MARS developed by Richardson 
and Suinn (1972) as cited in Kazelkis (1998). The RMARS encompasses dimensions of math test anxiety and numerical 
anxiety, with the inclusion of math course anxiety. The study excluded the analysis of math course anxiety, focusing 
solely on test anxiety in mathematics and numerical anxiety. 

The reliability of the RMARS components was measured using alpha coefficients, reporting values of .96 for 
math test anxiety, .86 for numerical anxiety, and .84 for math course anxiety. Notably, the total scores of RMARS were 
highly correlated (.93) with the longer MARS version, supporting the use of the more concise RMARS. Additionally, 
RMARS scores showed correlations with factors such as the mother's educational background, father's occupation, and 
the individual's attitude toward mathematics. 

Adjustments were made to the questionnaire's items (3, 4, 5, and 6) to ensure suitability for Grade 7 students 
in the Philippines. The modifications, guided by expert advice, involved replacing the word "course" with "class" in 
specific items. The questionnaire's primary objective remained unchanged despite these adjustments. 

The K–12 Achievement Test, developed by the Centre for Educational Measurement (CEM), serves to assess 
students' academic progress in alignment with the K–12 Curriculum. The test covers major subjects in the national 
curriculum and provides information, combined with other assessments, to identify strengths and challenges in specific 
subjects and cognitive skills. 

The Institutional Performance Profile (IPP) offers an overview of overall test performance for a school, 
presenting group performance across all sections of the test. Descriptive statistics and distribution graphs display 
scores, with comparisons between the school's average scaled score (ScSs) and the population's average scaled score 
(ScSp). A lower ScSs indicates the test was relatively harder for the school's examinees, while a higher score suggests 
better comprehension. 

Section II introduces the Examinee Description Using Test Performance Description (TPD), and Section C 
displays the TPD's overall score graph, categorizing scores as Needs Improvement (NI), Moving Towards Average 
(MTA), Average (A), Approaching Excellence (AE), and Excellent (E). 

CEM tests are designed to align with changes in the Department of Education's recommended curriculum. 
With the shift from the Basic Education Curriculum (BEC) to the K–12 Curriculum, CEM focuses on creating exams that 
measure learning competencies within the K–12 context. The assessments evaluate proficiency in essential activities 
such as analysis, reasoning, critical thinking, problem solving, and evaluation. 

Comprehensive reports from achievement/diagnostic tests offer valuable information for parents, teachers, 
administrators, and students. The reports include overall scores in terms of percentile rank, standard score, percent 
correct, and quality index. Content area scores provide insights into students' proficiency and relative performance 
compared to peers. 

The Mathematics K–12 Achievement Test assesses content areas such as numbers and number sense, 
algebra, geometry, measurement, statistics, and probability. Cognitive abilities are evaluated using the Revised Bloom's 
Taxonomy categories, including remembering, understanding, applying, and analyzing. 

The Examinee Report (ER), Masterlist of Test Results (MTR), and Institutional Performance Profile (IPP) are 
fundamental reports, with additional reports like Examinee Report on Learning Competencies (ERLC), Descriptive 
Statistics on Test Performance, Frequency Distribution of Test Scores, and School Report on Learning Competencies 
(SRLC) available. 

The test is continuously adapted to the evolving curriculum, and CEM strives to create exams that accurately 
measure students' learning competencies within the K–12 framework. The report concludes by emphasizing the utility 
of CEM tests for assessing student performance, providing a basis for parental monitoring, student profiles, and 
instructional improvement in classrooms. 
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Data Collection 
The Centre for Educational Measurement (CEM) results, which were obtained in February 2016 from 113 

Grade 7 students at Baliuag University, were used to gauge the students' mathematical proficiency.  An exam that was 
meant to be given in class was used for this study.  An exam measuring students' levels of anxiety related to math 
tests and numbers was administered. At a time that worked best for the students, a single day was dedicated to 
administering the Revised Mathematics Anxiety Rating Scale (RMARS) survey.  The questionnaire was designed with 
simplicity in mind to minimize potential confusion among students. The anxiety measures by Richardson and Suinn 
(1972), as cited in Kazelkis (1998), served as the model for the questionnaire.  It is primarily used for a variety of 
scenarios involving groups of students who are taking mathematics as a subject and has been demonstrated and tested 
with a high measure of validity. With permission from the Centre for Career and Guidance Counselling, The Principal 
of Basic Education Department and the Vice President of Academic Affairs, the results were then examined and analyzed 
with the outcomes of the CEM Achievement Test in Mathematics 

The researcher collected, collated, and tabulated the data for in-depth analysis.  Microsoft Excel, scientific 
calculator and IBM SPSS (Statistical Package for Social Science) were used as necessary computing tools.   
 
Treatment of Data 

The CEM Test results and the Mathematics grades of the students were described using frequency counts and 
descriptive statistics.  The two independent variables namely mathematics test anxiety and numerical anxiety were 
coded in SPSS.  The students, scores in the 15-item test in MTA and in the 5-item test in NA were analyzed.  Then, the 
students’ scores in mathematics test anxiety were labelled in the following brackets of scores: Very Low (25-34 ), Low 
(35-44), Moderate (45-55 ) , High (56-65) and Very High (66-75).  Meanwhile the scores in numerical anxiety were 
labelled in the following brackets of scores:  Very Low ( 5-8), Low (9-12),  Moderate (13-17),  High (18-21) and Very 
High (22-25).  For mathematics test anxiety and numerical anxiety, Very high was coded 5, High was coded 4, Moderate 
was coded 3, Low was coded 2, and Very Low was coded 1. For the Mathematics Achievement, the results of the 
Institutional Report Form by CEM were used. 

Mean and standard deviation were used to measure the students’ levels of mathematics test anxiety and 
numerical anxiety.  In addition, skewness was used to measure of the symmetry of a distribution of data values  

The correlations between mathematics test anxiety and mathematics achievement, numerical anxiety and 
mathematics achievement were measured using the Pearson’s Product Moment Correlation through the use of SPSS. 
Pearson’s product moment correlation is a correlation coefficient that measures linear correlation between two sets of 
parametric data. )  

One-way analysis of variance (or one-way ANOVA) is a technique to compare whether two samples' means are 
significantly different. It is used to test if significant difference exist among the groups of students in terms of 
mathematics test anxiety and numerical anxiety were tested using the one-way  

To determine if there is a significant difference among the variables, the p- value identified its significance 
using an F-distribution.  If the p- value is below .05, then, significant difference exists.   If the p- value is above .05, 
then, no significant difference exists.   

Regression analysis is a set of statistical processes for estimating the relationships between a dependent 
variable and one or more independent variables.  It was used to determine if mathematics test anxiety predicts 
mathematics achievement and if numerical anxiety predicts mathematics achievement.  Multiple regression analysis 
was also used to know if the combined effects of mathematics test anxiety and numerical anxiety predict achievement 
test.  Through this, the researcher was able to determine which between mathematics test anxiety and numerical 
anxiety highly predicts achievement in mathematics.  

 
Ethical Considerations 
 To protect all individuals and institutions involved in the study's conduct, the researcher made sure that all 
research protocols involving ethics in research were followed.  It adheres to the Data Privacy Act of 2012. 
 
RESULTS AND DISCUSSION 
 

The following are the data obtained from the 97 students comprising of 49 males and 48 females who took 
the CEM Achievement Test.  They were also asked to answer the questionnaire about mathematics test anxiety and 
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numerical anxiety. The study attempted to identify if mathematics test anxiety and numerical anxiety predict 
mathematics’ achievement. 
 
Students’ Level of Mathematics Achievement in Terms of Content Area 
 These are the results that show the level of mathematics achievement of the respondents in terms of content 
area as measured by CEM.  The mean scaled scores of the respondents in the five content areas namely, numbers and 
number sense (NUM), geometry (GEO), measurement (MEA), algebra (ALG ) and probability and statistics (PROB) were 
almost the same as the mean scaled scores of the entire test takers of CEM.  The students’ best score in the content 
area as compared to the population is Algebra (ALG).   Meanwhile, the students’ lowest mean score in the content area 
as compared to the population is Geometry (GEO).  
 
Students’ Level of Mathematics Achievement Test in Terms of Cognitive Area 

These are the results of the level of mathematics achievement in terms of cognitive area as measured by 
CEM.  The mean scaled scores of the respondents in four cognitive areas namely Remembering (REM), Understanding 
(UND), Applying (APP), and Analyzing (ANA) were almost the same as the mean scaled scores of the entire test takers 
of CEM.  The students performed best in Understanding (UND).   On the other hand, the students got the lowest mean 
scaled score in Remembering (REM) when compared to the mean scaled score of the population.   
 
Students’ Level of Mathematics Achievement in Terms of Test Performance Indicator 

Moreover, results were gathered from the frequency distribution of the groups for test descriptions 
performance (TPD) of the respondents in terms of the level of CEM Achievement Test.  The students are categorized 
based on the results of CEM Achievement Test in Mathematics namely Needs Improvement, Moving Towards Average, 
Approaching Excellence and Excellent.  Of the 97 respondents, 12 are classified under Needs Improvement, 17 are 
Moving Towards   Average, 46 are Average, 19 are Approaching Excellence and 3 are Excellent.  This shows that 
majority of the students belong to the Average level.  However, the distribution is positively skewed with Sk=1.336. It 
means that although there are many students who belong to the average level, the bulk of students who are Needs 
Improvement and Moving Towards Average is greater than the bulk of students who belong to Approaching Excellence 
and Excellent.  In addition, the result of CEM Math Achievement Test has a maximum of 341 and minimum of 214 
which resulted in range of 127.00 which is huge.  Furthermore, the scores of the students in CEM Math Achievement 
test were varied and diverse in nature as can be inferred from the standard deviation of 22.2170.   
 
Students’ Levels of Mathematics Test Anxiety 
 The frequency, mean, and standard deviation of the mathematics achievement of the respondents who are 
grouped into five levels of Mathematics Test Anxiety: namely, Very Low, Low, Moderate, High and Very High.  Of the 
97 respondents, 2 have Very Low MTA, 22 have Low MTA, 43 have Moderate MTA, 28 have High MTA and 2 have Very 
High MTA.  Majority of the respondents have low level of Mathematics Test anxiety.  Furthermore, respondents were 
grouped according to their levels of Mathematics test anxiety and afterwards, their Mathematics Achievement mean 
scaled scores were identified.  Respondents with a Very Low MTA got a mean scaled score of 222.0000, Low MTA got 
259.0455, Moderate MTA got 251.8140, High MTA got 240.0714 and Very High MTA got 241.5000. This shows that 
the respondents from the group with Low Mathematics Test Anxiety got the highest mean scores in CEM Achievement 
Test in Mathematics.  It is followed by the group of students with moderate amount of Mathematics Test Anxiety.  It 
supports the studies made by Shemp (1986) that a significant amount or moderate amount of mathematics anxiety 
boosts academic achievement.  Similarly, Lyons and Beilock (2012) stated that a particular math anxiety may not 
universally impair the development of math abilities and clinical efforts that simply aim to decrease math anxiety may 
not prove effective for all students.  Therefore, it may be better for some students to keep moderate levels of math 
anxiety. 
 
Students’ Levels of Numerical Anxiety 

Moreover, the frequency, mean, and standard deviation of the mathematics achievement of the respondents 
who are grouped according to five levels of numerical anxiety, namely, Very Low, Low, Moderate, High and Very High.  
Of the 97 respondents, 18 are Very Low, 40 are Low, 32 are Moderate, 5 are High, and 2 are Very High in terms of 
their levels of Numerical Anxiety (NA).  This shows that majority of the respondents have low level of Mathematics test 
anxiety.  Furthermore, the respondents were grouped according to their levels of Numerical anxiety and afterwards, 
their Mathematics achievement mean scaled scores were identified.  Respondents with a Very Low NA got a mean 
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scaled score of 260.3333, Low NA got 252.9500, Moderate NA got 242.8438, High NA got 231.0000 and Very High NA 
got 249.2371. This shows that the respondents from the group with Very Low Numerical Anxiety (NA) got the highest 
mean scores in CEM Achievement Test in Mathematics.  It is followed by the group of students with Low Mathematics 
Test Anxiety (NA).  It supports the findings of Morada (2015) that the lower the numerical anxiety, the better or higher 
the performance in mathematics test. Furthermore, Lee (2009) mentioned that in the Result of Programme from 
International Student Assessment (PISA) in 2003 that students who got high math scores have low math anxiety.  The 
students’ scores are like patterned to the result of Northern American and European students in PISA 2003 which is 
contrary to the result of some East Asian students who got high math score while having high math anxiety.    
 
Students’ Comparison in Terms of Mathematics Test Anxiety 

 
Table 1 

ANOVA Table for the groups of Students in Terms of Mathematics Test Anxiety (MTA) 

                                            Sum of Squares   df  Mean Square     F  Sig. 

Between Groups (Combined)   6357.723    4  1589.431 3.564  .009 

CEM * MTA      41027.823    92  455.955   

 Total      47385.546    96  

 One way Analysis of Variance (ANOVA) was used in determining whether the scores of Mathematics 
Achievement of the respondents who were grouped according to their levels of Mathematics test anxiety significantly 
differ from each other.  It was found out that the there is a significant difference among the groups of students in 
terms of MTA [ F(4, 92)=3.564,  p<0.05].   Furthermore, post hoc comparisons using the Tukey HSD test indicated 
that the MA mean score of students with Low MTA (M=259.0455, SD=26.55897) was significantly higher than the MA 
mean score of students with High MTA (M=240.0714, SD=16.54607, p<0.05).  
 The group of students with very high MTA had an MA mean of 241.5000.  Meanwhile, the group with moderate 
MTA got 251.8140 and the group with very low MTA got 224.0000.  Hembre (1990) stated that test anxiety in general 
routinely caused poor performance in academic achievement. However, Shemp (1986) as cited by Alico et al., (2017) 
stated that moderate amount of mathematics anxiety in general boosts academic achievement. 
 
Students Comparison in Terms of Numerical Anxiety 
 
Table 2 

ANOVA Table for the Groups of Students in Terms of Numerical Anxiety 
          Sum of Squares df Mean Square     F    Sig. 
 
Between Groups (Combined) 7115.428 4 1778.857  4.064    .004 

CEM*NA  Within Groups  40270.119 92 437.719   

 Total   47385.546 96 

One way Analysis of Variance (ANOVA) was used in determining whether the scores of Mathematics 
achievement of the respondents who were grouped according to their levels of numerical anxiety significantly differently 
from each other.  It was found out that there is a significant difference among the groups of students in terms of 
Numerical Anxiety (NA) [ F (4, 92) =4.064, p<0.05].  Furthermore, post hoc comparisons using the Tukey HSD test 
indicated that the MA mean score of students with Very Low NA (M=260.3333, SD=25.36324) was significantly different 
from the MA mean score of the students with Moderate NA (M=242.8438, SD=18.75153, p<.05).  
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The group with very high NA had a mean score of 223.000 in Mathematics Achievement.  The group of 
moderate amounts of NA got 242.8438 and the group with very low NA got 260.3333 in Mathematics Achievement.  It 
supports the study of Morada (2015) that numerical anxiety in general causes low mathematics achievement. 
 
Relationships Between Mathematics Test Anxiety and Mathematics Achievement; and Numerical Anxiety 
and Mathematics Achievement 
Table 3 

Correlations between the Independent Variables and Mathematics Achievement. 
_________________________________________________________________________________ 
Independent Variables         r    p 

Mathematics Test Anxiety           -.224                     0.028* 
Numerical Anxiety     -.385    0.000** 
** Correlation is significant at the 0.01 level (2-tailed). 
*   Correlation is significant at the 0.05 level (2-tailed). 
 

The table shows that there is a very low negative correlation between Mathematics Achievement and 
Mathematics Test Anxiety (MTA), r = -.224, n=97, p=0.028.  Bhatta (n.d.) stated that there was a significant correlation 
between test anxiety and academic achievement. Likewise, Hembree (1988) and Keoghi et al., (2004) stated that test 
anxiety is related to poor academic records.   It supports the findings of Song et al. (2023) that students' math anxiety 
was negatively related to both standardized math achievement test scores. Furthermore, negative relationship also 
between numerical anxiety and mathematics achievement has been found across all grade levels (Betz, 1978) as cited 
in (Nyakudya and Nyakudya, 2020).  On the other hand, there is a moderately low negative correlation between CEM 
Achievement Test in Mathematics and Numerical Anxiety, r=-0.385, n=97, p=0.000.  It supports the findings of Morada 
(2015) that the higher the numerical anxiety, the lower the performance and the lower the numerical anxiety, the 
better the performance. 
 
Predictors of Mathematics Achievement 
Table 4 
Regression Analysis of Predictors of CEM Achievement Test in Mathematics  
    df     MS   F  p 
Regression   2    3610.708  8.450  0.000  
Residual    94   427.278 
Total    96 

a. Dependent Variable:  CEM Achievement Test  
b. Predictors: (Constant), Mathematics Test Anxiety, Numerical Anxiety 

In order to determine whether the mathematics test anxiety and numerical anxiety significantly predict the 
CEM Achievement test in Mathematics, multiple regression analysis was used.  It was found that these two when 
combined, reliably predict the dependent variable, CEM Achievement Test in Mathematics [F(2, 94)=8.450,  
p<0.005].  This means that the predictors are reliable with a significant overall F-test of 8.450, at 0.05 level of 
significance. It supports the findings of Karimi and Kumar (2010) that Mathematics anxiety is a good predictor of 
Mathematics performances and overall academic performance. Also, the result shows that between the two 
predictors, numerical anxiety highly predicts Mathematics Achievement.  
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Table 5 
 
Coefficients in Regression Analysis of Factors Predicting Mathematics Achievement 
    Unstandardized   Standard 
      Coefficient            Coefficients t  p 
             B     Std. Error      Beta 
(Constant)   275.097      8.387               32.801  .000 
Mathematics Test Anxiety           -1.877     2.831   -.070        -0.663  .509 
Numerical Anxiety       -8.710    2.585        -0.355         3.369  .001 

 

 Results revealed that mathematics test anxiety (b=-1.877, p=0.509) does not predict Mathematics 
Achievement while numerical anxiety (b=-8.710, p=0.001) does when taken individually.  However, as Table 11 shows, 
both variables Mathematics Test anxiety and numerical anxiety predict CEM Achievement Test in Mathematics when 
taken wholly.  The table also explains that for every one unit increase of MTA, there is 1.877 decreased in the score of 
Mathematics Achievement as measured by CEM.  Similarly, it indicates that for every one unit increase of NA there is 
a 8.710 decreased in Mathematics Achievement.  Thus, the regression line for this research is Achievement (MA)=-
1.877 MTA+-8.710 NA + 275.097. 
 Meanwhile, only NA was found to be predictor of Mathematics Achievement with a p=value less than .001when 
MTA and NA were taken individually.  But in Table 11, both MTA and NA when combined significantly predict 
Mathematics Achievement.  It supports the findings of Dungdung and Bankira (2023) that there is a negative 
correlation between mathematics anxiety and academic achievement of secondary school students. Furthermore, 
Aschcraft (2002) stated that there is a strong negative relationship between mathematics achievement and 
mathematics anxiety and the result supports the claim that mathematics anxiety predicts mathematics achievement. 
 
Table 6 
Model Summary 
Model   R  R Square  Adjusted R  Std. Error of the  
         Square      Estimate 
1   .390a  .152  .134   20.67070 
 
 The model shows a value of R Square of .152.  It means that 15.2% of the variance in the dependent variable 
can be predicted from the independent variables.  The R-squared is quite relatively small but regression models with 
low R2 can be perfectly good models. Frost (2017) stated that human behavior generally has R2 values less than 50%.  
People are just harder to predict than things like physical processes.  Although R squared is low, the independent 
variables (MTA and NA) significantly predict the dependent variable Mathematics Achievement (MA).   
 
Conclusion 
 Based on the findings of this study: The following were concluded.  Majority of the respondents who took the 
CEM Achievement Test during the school year 2016-2017 scored almost the same in content area when compared to 
the mean of the population.  Similarly, the overall performance of the respondents in cognitive areas is almost similar 
when compared to the mean of the population. It is supported by the description of the mean of the students’ scores 
based on the Test Performance Indicator TPD of CEM Achievement Test which is Moving Towards Average. 
Furthermore, most of the students fall under the category of Average based on the Test Performance Descriptor TPD.  
However, the number of students who belong to Needs Improvement and Moving Towards Average is larger than 
those who belong to Approaching Excellence and Excellent. 

There is a significant difference in Mathematics Achievement among the groups of students in terms of 
Mathematics Test Anxiety (MTA). It means that students with lower Mathematics Test Anxiety got higher Mathematics 
Achievement.  Specifically, there is a significant difference in mathematics achievement of those who have low MTA 
and high MTA. It means that students with low MTA got higher Mathematics Achievement than those students with 
high MTA. 

There is a significant difference in Mathematics Achievement among the groups of students in terms of 
Numerical Anxiety (NA). It means that students with lower Numerical Anxiety got higher Mathematics Achievement.  
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Specifically, there is a significant difference in Mathematics achievement among the students who have very low NA 
and moderate NA.  It means that students with very low NA got higher Mathematics achievement than those with 
moderate NA. 

There is a very low negative correlation between MTA and MA and there is a moderate negative correlation 
between NA and MA. Moreover, mathematics Test Anxiety and Numerical anxiety when combined predict Mathematics 
Achievement Test.  NA highly predicts Mathematics Achievement Test. 
 Further research must be done to support the findings that mathematics test anxiety and numerical anxiety 
predict mathematics achievement.  Also, more researches should be undertaken by future researchers to discover 
different ways to manage mathematics test anxiety and numerical anxiety as they are found to predict mathematics 
achievement when combined. 
 
Recommendations 

Based on the conclusion, the researcher suggested recommendations for improving students' performance in 
mathematics. Firstly, it suggests that math teachers and stakeholders should focus on addressing difficulties in 
Geometry and Measurement, as well as challenges in Remembering and Analyzing mathematics problems. It 
emphasizes the importance of addressing mathematics test anxiety and numerical anxiety to enhance student 
achievement. Secondly, it recommends creating a profile of students' mathematics test anxiety and numerical anxiety 
to monitor their readiness for tests like the CEM Achievement Test and assess the impact of these anxieties on 
mathematics achievement. The study also highlights that students with moderate and low levels of Mathematics Test 
Anxiety perform better, suggesting that a certain level of anxiety may be beneficial. Additionally, it notes that students 
with low levels of Numerical Anxiety achieve higher scores, recommending methods such as using computer software 
and devices to alleviate this anxiety, use cognitive behavioral group therapy and promote independent and cooperative 
learning. Finally, the study calls for further research to support the observed link between anxiety and mathematics 
achievement and encourages future research on effective strategies to manage these anxieties. 
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