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Abstract

The study aimed to examine secondary school students' test anxiety and
its impact on their academic achievement, focusing on gender and locality
differences. Understanding test anxiety is crucial for effective teaching
and learning. A descriptive and correlational design was employed, with a
sample of 440 students (215 male and 225 female) from 6 urban and 7
rural secondary schools in Islamabad. Academic achievement was
assessed using marks from recent board exams. A modified and
culturally adapted 29-item Likert-type scale, based on Spielberger’s 1980
instrument, was validated to measure test anxiety. Data were analyzed
using mean, standard deviation, Pearson correlation, t-tests, and two-way
ANOVA. The findings indicated most students showed a neutral attitude
toward test anxiety in science, with minimal negative or positive
responses. A negative correlation was observed between test anxiety and
academic achievement, suggesting higher anxiety lowers performance.
Additionally, gender and locality significantly influenced students’ test
anxiety and academic outcomes.
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Introduction

The National Education Policies (NEPs) of Pakistan, particularly the
2009 policy (Government of Pakistan, 2009), have emphasized providing
quality education, especially in science, as essential for social
development. Despite recognizing the need for a scientifically skilled
workforce, the education system still struggles to deliver quality science
education to the youth.

The lack of success stems from issues like an ineffective science
curriculum, unsupportive school environments, and teaching methods
that fail to engage students or foster a positive attitude toward science.
This is evident in poor performance in physics, chemistry, biology, and
mathematics, particularly at the secondary level when students decide
their future career paths after grade 10.

Test anxiety often leads to a decline in performance and is
accompanied by discomfort before, during, or after a test (Hanoski,
2002). Testing issues can cause problems such as concentration loss,
fear, and physical symptoms like nausea, headaches, and fatigue (Zeidner
& Mathews, 2005; Bourne, 2005). Exams and assessments are significant
sources of stress for students worldwide (Hodge et al., 1997; Kouzma &
Kennedy, 2004). In Pakistan, the Secondary School Certificate (SSC)
examination is no exception.

Anxiety, described by Asadullapoor et al. (2010) as a distressing
emotion in challenging situations, affects personal, social, and
professional life (Zahrakar, 2008). It is a leading cause of poor academic
performance among adolescents globally (Al-Atram, 2015; Dawood et
al., 2016). While moderate anxiety can motivate effort and responsibility
(Kahan, 2008; Donnelly, 2009), excessive anxiety impairs performance
(Dawood et al., 2016). Symptoms often occur when individuals perceive
situational demands as exceeding their capabilities (Akca, 2011).

Test anxiety is a major psychological concern faced by students
either prior to or while taking exams and assessments (Akca, 2011;
Zeidner & Mathews, 2005). Research identifies various causes, including
parenting styles, gender-based anxiety differences, parental education,
environmental and cultural factors, societal and peer pressures, instructor
traits, test difficulty, family expectations, and challenges in learning or
addressing learning difficulties (De Civita et al., 2004; Rana &
Mehmood, 2010; Subramani & Venkatachalam, 2019).

Test anxiety has been a widely researched topic in recent years
(Dawood et al., 2016). It is considered a two-factor construct comprising
cognitive (worry) and affective (emotionality) components, along with
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an inner conflict (Legesse, 2014). According to Cassady and Johnson
(2002), the cognitive dimension of test anxiety has a direct effect on
exam performance, whereas the affective dimension is interconnected but
does not exert a direct influence. The cognitive component involves self-
doubt and fear of failure, often tied to negative thoughts during tests
(Dawood et al., 2016; Sarason & Sarason, 1990).

Feeling helpless, doubting intellectual abilities, and having negative
thoughts about performance contribute to cognitive test anxiety (Legesse,
2014). Cassady and Johnson (2002) identified symptoms such as
comparing performance with peers, fear of failure, low confidence,
parental pressure, and dissatisfaction with self-esteem. Other symptoms
include difficulty making decisions, forgetfulness, short attention span,
inability to focus, self-absorption, and negative self-beliefs (Legesse,
2014). Researchers also noted behaviors like avoiding tests, dropping
out, substance use to escape anxiety, forgetting answers, and negative
self-talk as cognitive symptoms of test anxiety (Subramani &
Venkatachalam, 2019; Duraku, 2017).

Test anxiety, a significant issue for students (Dinga et al., 2018),
causes severe distress during exams. While mild anxiety can motivate,
excessive anxiety harms academic performance (Oluoch et al., 2018).
Symptoms include restlessness, poor concentration, insomnia, fatigue,
and physical discomfort (Habibullah & Ashraf, 2013).

Oludipe (2009) noted that low-anxiety students outperformed high-
anxiety peers in physics tasks. Most studies support a negative
relationship between test anxiety and performance (Dodeen et al., 2014;
Shishigu, 2018), though some, like Ndirangu et al. (2008) and Kavakci et
al. (2014), found no significant link.

Cultural and contextual factors, such as societal expectations,
family support, and academic pressures, influence the relationship
between test anxiety and biology achievement at the secondary level
(Yildirim, 2010; von der Embse et al., 2018; Bedewy & Gabriel, 2015).
Anxiety is a widespread issue that impacts students' performance,
particularly test anxiety, which significantly affects academic
achievement. This is a common challenge for high school students and
may play a key role in influencing their success in science at the
secondary level. Examining the link between test anxiety and academic
performance in science is, therefore, highly relevant.

Objectives of the Study
Obijectives of the present study were to:
i. Examine the relationship between test anxiety and academic
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achievement in science among secondary-level students.

ii. To explore the relationship between test anxiety and academic
achievement in science, considering gender and locality at the
secondary level.

iii. To assess the interaction effect of gender and locality on test anxiety
and academic achievement in science at the secondary level.

Research Questions

The objectives of the study were further supported by the following

research questions:

i. Is there a significant difference in science test anxiety based on
gender/ locality?

ii. Does a significant difference exist in science academic
achievement based on gender/ locality?

iii. Is there a significant relationship between test anxiety and academic
achievement in science at the secondary level?

iv. Does a significant relationship exist between test anxiety
and academic achievement in science, considering gender/
locality, at the secondary level?

V. What is the interaction effect of gender and locality on test anxiety
and academic achievement in science at secondary level?

Research Hypotheses

The research questions of the study were further supported by the

following research hypotheses:

HO01: No statistically significant difference in science related test anxiety
between students with respect to gender.

HO02: No statistically significant difference in science related test anxiety
between students with respect to locale.

HO03: No statistically significant difference in science related academic
achievement between students with respect to gender.

H04: No statistically significant difference in science related academic
achievement between students with respect to locale.

HO05: No statistically significant relationship between test anxiety and
academic achievement in science of students.

H06: No statistically significant relationship between test anxiety and
academic achievement in science of male students.

HO7: No statistically significant relationship between test anxiety and



Relationship between Test Anxiety and Academic Achievement... 173

academic achievement in science of female students.
H08: No statistically significant relationship between test anxiety and

academic achievement in science of urban students.

H09: No statistically significant relationship between test anxiety and
academic achievement in science of rural students.

H10: No interaction effect of gender and locale on test anxiety in science.

H11: No interaction effect of gender and locale on academic achievement
In science.

Methodology

The study employed a correlational and descriptive survey design to
collect data. Cognitive-behavioral approaches suggest that addressing
negative thoughts and enhancing focus can help students with test anxiety
improve academically. The present research was conducted in both urban
and rural secondary schools in Islamabad, Pakistan.

Population and Sample

The study population comprised 10th-grade biology students from
six educational zones in Islamabad: Urban-1, Urban-11, Nilore, Humak,
Tarnol, and Bahara Kao. Due to time constraints and convenience, a
sample of 440 students was selected. This sample included both male and
female students from fourteen public schools in Islamabad (refer to Table
2).

Table 1

Population in Detail

Type of Co-Education Female Male Total
School Urban Rural Urban  Rural Urban  Rural

Higher 01 13 04 rJ JE— 19 57
Secondary

Secondary 1 J— 22 24 13 34 95

Total 03 13 26 44 13 53 152
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Table 2
Sample in Detail
Number of Institutions NSutTdb:r:tgf Gender Locality
IMSG-(VI-X), G-8/2. 58 Females Urban
IMSG-(VI-X), I-10/4. 41 Females -do-
IMSB-(VI-X), G-6/4. 53 Males -do-
IMSB-(VI-X), G-7/3.-1 50 Males -do-
IMSG-(I-X), G-9/1. 35 Co-Education -do-
ICI\SIC(:) Sy((luxél)) University 33 Co-Education -do-
IMCG-(VI-XII), Korang Town. 30 Co-Education Rural
IMSB-(VI-X), Jhang Syden. 25 Males -do-
IMCB-(VI-XII), Tarnol. 20 Males -do-
IMSG- (I-X), Kurri. 40 Females -do-
IMSG-(I-X), Gokina. 15 Females -do-
IMCG-(VI-XII), NHC, Chak 18 Females -do-
Shahzad.
IMCG, Pehount. 22 Co-Education -do-
Total 440 e e

Research Instrument

The study examines two variables: "Test Anxiety" and "Academic
Achievement." Academic achievement data was collected from students'
marks in the recent board examination. To assess test anxiety, a 29-item
guestionnaire, developed and validated by the researcher, was used.
Originally created by Spielberger in 1980 and later adapted by Stefan
Peter and Philip Zabek, the instrument had 40 items. To ensure validity,
four experts in the field reviewed the instrument. Following their
feedback, redundant items were removed, and some were rephrased,
leaving 29 items in the final version.

The 29-item questionnaire was pre-tested on 120 grade 10 students
not included in the sample. Its reliability was confirmed with a
Cronbach's alpha coefficient of 0.85. The items were then rated on a 5-
point Likert scale: “Strongly Disagree,” “Disagree,” “Neutral,” “Agree,”
and “Strongly Agree.”

Data Collection and Analysis

The researcher distributed the questionnaire directly to participants.
The Test Anxiety Inventory (TAI) contained both positive and negative
statements. Positive items were scored 1 to 5 ("Strongly Disagree™ to
"Strongly Agree™), while negative items were reverse scored.
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Responses were organized in MS Excel and analyzed using
descriptive (mean, standard deviation) and inferential statistics
(independent t-test, Pearson correlation, two- way ANOVA). The t-test
compared group means, Pearson correlation assessed relationships
between variables, and two-way ANOVA evaluated the interaction effects
of gender and locale on test anxiety and academic achievement in
science.

Results

Table 3

Scores of Students’ Test Anxiety in Science of Males and Females
Students

Sig. (2-

Gender N Mean S.D. df t tailed)

Male 215 77.29 14.47

Female 225 7713 1895 o0 0099 0%

Level of significance = a = 0.05.

Table 3 results, t (438) = —0.099, p = 0.921, show no statistically
significant difference in mean test anxiety scores between male (M =
77.29, SD = 14.47) and female students (M = 77.13, SD = 18.95). Thus,
the null hypothesis (H01) was accepted, indicating both genders exhibit
similar mean test anxiety scores toward science.

Table 4
Scores of Students’ Test Anxiety in Science of Urban and Rural students
Locale N Mean S.D. df t Sig. (2-
tailed)
Urban 260 76.97 17.18
Rural 180 7756 1651 o0 0356 0722

Level of significance = a = 0.05.

Table 4, t (438) = —0.356, p = 0.722, indicates no significant
difference in test anxiety scores between urban (M = 76.97, SD = 17.18)
and rural students (M = 77.56, SD

= 16.51). The null hypothesis (H02) was accepted, showing similar test
anxiety levels for both groups in science.

Table 5

Scores of Students’ Academic Achievement in Science of Males and
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Females Students

Sig. (2-

Gender N Mean S.D. df t tailed)

Male 215 394.84 75.32

Female 225  367.65 7704 oo 3718 0.000

Level of significance = a = 0.05.

Table 5, t (438) = —3.718, p = 0.000, reveals a significant difference in
achievement scores between males (M = 394.84, SD = 75.32) and
females (M = 367.65, SD = 77.94). The null hypothesis (H03) was
rejected, indicating male students outperform females in science
achievement.

Table 6
Scores of Students’ Academic Achievement in Science of Urban and Rural
Students

Sig. (2-

Locale N Mean S.D. df t tailed)

Urban 260 375.22 83.45

Rural 180 389.19 63.16 438 -1.926 0.054

Level of significance = a = 0.05.

Table 6, t (438) = —1.926, p = 0.054, shows a significant difference in
achievement scores between urban (M = 375.22, SD = 83.45) and rural
students (M = 389.19, SD = 68.16). The null hypothesis (H04) was
rejected, indicating rural students have higher science achievement
scores than urban students.

Table 7
Relationship between Students’Test Anxiety in Science and their Academic
Achievement in Science

Variable N Mean  S.D. df  r-Cal r-tab Remark

Students’ Test

Anxiety in 440 77.21 16.89

Science

Students’ 438 0.023 0.1129 *
Academic

Achievement 440 380.94 77.79

in Science

Level of significance = a = 0.05.
Table 7 shows that the calculated r-value (0.023) is less than the critical
r-value (0.1129) at a 0.05 significance level, suggesting no significant
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relationship between test anxiety and academic achievement in science.

Consequently, the null hypothesis (H05) was accepted, confirming no
meaningful connection between these variables.

Table 8

Relationship between Students Test Anxiety in Science and their Academic
achievement in Science of Males

Variable N Mean  S.D. df r-Cal rtab Remark

Students’

Test Anxiety 215 77.29 14.47

in Science

Students’ 213 0.127 0.1593 *
Academic 515 9484 7532

Achievement

in Science

P< 0.05, ( * = Result is significant at 0.05 level)

Table 8 shows that the calculated r-value (0.127) is less than the critical
r-value (0.1593) at the 0.05 significance level, indicating no significant
relationship between test anxiety and academic achievement among male
students. Thus, the null hypothesis (H06) was accepted, confirming no
significant link between the two variables for males.

Table 9
Relationship between Students’Test Anxiety in Science and their Academic
Achievement in Science of Females

Variable N Mean  S.D. df r-Cal rtab Remark

Students’

Test Anxiety 225 77.13 18.95

in Science

Students’ 223 0.000 0.1593 *
Academic oo 56765 77.94

Achievement
in Science

P< 0.05, ( * = Result is significant at 0.05 level)

Table 9 shows that the calculated r-value (0.000) is less than the critical
r-value (0.1593) at the 0.05 significance level, showing no significant
relationship between test anxiety and academic achievement among
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female students. The null hypothesis (H07) was accepted, confirming no
significant link between the two variables for females.

Table 10

Relationship between Students "Test Anxiety in Science and their Academic
Achievement in Science at Urban Schools

Variable N Mean S.D. df r-Cal r-tab Remark

Students’ Test

Anxiety in 260 76.97 17.18

Science

Students’ 258 0.015 0.11 *
Academic

Achievement 260 375.22 83.45

in Science

P< 0.05, ( * = Result is significant at 0.05 level)

Table 10 shows that the calculated r-value (0.015) is less than the critical
r-value (0.11) at the 0.05 significance level, indicating no significant
relationship between test anxiety and academic achievement among
urban students. The null hypothesis (H08) was accepted, confirming no
significant link between the two variables for urban students.

Table 11

Relationship between Students’Test Anxiety in Science and their Academic
achievement in Science at Rural Schools

Variable N Mean S.D. df r-Cal r-tab Remark

Students’ Test

Anxiety in 180 7756 16,51

Science

Students’ 178 0.702 0.13 *
Academic 180 389.19 68.16

Achievement

in Science

P< 0.05, ( * = Result is significant at 0.05 level)

Table 11 shows that the calculated r-value (0.702) exceeds the critical r-
value (0.13) at the 0.05 significance level, revealing a significant
relationship between test anxiety and academic achievement among rural
students. The null hypothesis (H09) was rejected, confirming a
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Table 12

Descriptive Analysis of Test Anxiety Scores of Males and Females in
Urban and Rural Schools

Male Female

Locale N Mean S.D. N Mean S.D.

Urban 105 78.90 14.49 155 76.20 19.82
Rural 110 75.76 14.85 100 78.80 18.30

Table 12 shows that Urban male students had higher mean test anxiety
scores (78.90) than urban females (76.20), while rural females scored
higher (78.80) than rural males (75.76). Urban males performed better
than females, whereas rural females outperformed males. Gender
differences were also influenced by school type (See Figure 1).

Figure 1:

Graphical presentation of the Interaction Effect of Gender and Locale on
mean Test Anxiety scores

Estimated Marginal Means of Anxiety

Locale

Urban
Rural

81.00—
80.00—

79.00—

78.00-] \ /
+7 00 /

7600

Estimated Marginal Means
AN

75.00

T T
Female Male

Gender
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Table 13

Summary of Two-Way ANOVA for Interaction Effect on Test Anxiety
Scores

Source df SS MS F Sig.
Group*Gender 1 1364.162 1364.162
_ 4565 0.033
Residual 436  130278.288  298.803

Table 13 shows that the interaction effect of gender and locale on test
anxiety was significant (F = 4.565, p = 0.033). Thus, the null hypothesis

(H10) was rejected, confirming the influence of both factors on test anxiety.

Table 14

Descriptive Analysis of Academic Achievement Scores of Males and
Females in Urban and Rural Schools

Male Female

Locale N Mean S.D. N Mean S.D.

Urban 105 396.62 80.68 155 343.47 86.87
Rural 110 390.91 72.00 100 392.51 65.35

Table 14 shows that Urban males had higher mean achievement scores
(396.62) than urban females (343.47), while rural females scored higher
(392.51) than rural males (390.91). Urban males outperformed females,
and rural females outperformed males, with locale affecting both genders
differently (See Figure 2).

Figure 2:
Graphical presentation of the Interaction Effect of Gender and Locale on
mean Achievement scores

Estimated Marginal Means of Achievement

400,00 Locale
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Table 15

Summary of Two-Way ANOVA for Interaction Effect on Test Anxiety
Scores

Source df SS MS F Sig.
Group*Gender 1 60314.786 60314.786
. 0.848 0.002
Residual 436 2670318.935  6124.585

Table 15 shows that the interaction effect of gender and locale on
academic achievement was significant (F = 9.848, p = 0.002). Therefore,

the null hypothesis (H11) was rejected, confirming the combined
influence of gender and locale on academic performance.

Conclusions and Discussion

This study explored the relationship between science test anxiety
and academic achievement among 440 secondary students from 13
public and private schools in Islamabad. Test anxiety was measured
using a 5-point Likert scale, and academic achievement was based on
board exam scores.

Findings revealed that no significant gender or locale-based
differences in test anxiety were found, contradicting Fareo (2019). Male
students outperformed females in science, aligning with Singh (2011),
and urban students scored higher than rural students.

No significant relationship was found between test anxiety and
academic achievement overall or by gender, contradicting Kaya (2004)
and Chapel et al. (2005). However, rural students showed a significant
link between anxiety and achievement. Gender and locale significantly
influenced both test anxiety and academic achievement.

The study found that most students had a neutral attitude towards
test anxiety in science, with very few showing negative responses and
almost none displaying positive responses. Both male and female
students had similar mean scores for test anxiety, regardless of locale.
However, significant differences were observed in academic
achievement: male students outperformed females, and urban students
had higher scores than rural students. To address these disparities,
targeted interventions by educators and policymakers are recommended.

The study concluded that there is no significant relationship
between students' test anxiety and academic achievement in science,
regardless of gender or locale. However, gender and locale were found to
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have an effect on both test anxiety and academic achievement in science.

Recommendations

Based on the findings, the following recommendations are made:

Science teachers should adopt teaching methods that foster
positive attitudes towards test anxiety in students at the secondary
level.

Curriculum designers should carefully select and organize science
concepts to meet the diverse needs and aspirations of students.
Teachers should guide students on managing test anxiety
during exams, emphasizing that a moderate level of anxiety can
serve as a motivator.

Future researcher may investigate strategies to reduce test anxiety
and its relationship with achievement in subjects like physics,
chemistry, and mathematics, aiming to create a more inclusive
learning environment.

Qualitative methods such as interviews and focus groups could be
used in future research to gain deeper insights into students' test
anxiety experiences in biology.
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