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Effect of Quizzes on Anxiety and Performance
in Mathematics at Middle level
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Abstract

The purpose of the study was to see the effect of quizzes on anxiety and performance in
mathematics at middle-level students. Seventy-two participants from a public sector high school
were chosen carefully. In experimental designs, the Pretest Posttest Non-equivalent Control Group
Design was selected for the study. The instruments for measuring anxiety and mathematics
performance were developed by the researcher. A pilot study on another group of the student was
conducted. Validity of the instruments were ensured by experts’ opinion. Table of Specification
was constructed. Factor analysis was applied to find out that the statements in the instrument were
clear and not misleading. Collected data were analyzed by independent samples t-test. A
significant effect of quizzes was found on the performance of grade VII mathematics students. The
significant outcome for anxiety in mathematics was also found when the overall effect was
measured.
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Background of the Study

Quiz, as an assessment strategy, has been supported to be effective as it can increase
performance for academic achievement (Brame & Beil, 2015; Dalfen, 2018; Salas-
Morera et al., 2012). The quiz is often used as a light form of a formative assessment.
Many studies have suggested that quizzes not only improve performance (Brame & Beil,
2015; Dalfen, 2018; McGoldrick & Schuhmann, 2016), but can also enhance student
learning (Pastotter & Bauml, 2014), improve long-term retention (Agarwal, Bain &
Chamberlain, 2012; Roediger & Butler, 2011), promote deep learning (Karpicke &
Grimaldi, 2012), and reduce test-taking anxiety (Shirvani, 2009). The literature discusses
that quizzes and tests are routinely used to assess and promote learning in students
(Roediger et al., 2011; Stratton, 2014).

The appearance of quizzes consists of multiple-choice questions (MCQs), true
and false statements, fill in the blanks or one-word answer questions. The question format
depends upon the choice of the teacher. Through & quizzes, students can work
collaboratively to find and discuss the reply (Quinn & Eckerson, 2010; Rezaie, 2015).
DePaolo and Wilkinson (2014) explored that quizzes can be used to increase motivation
for attendance and student participation in class. McGoldrich and Schuhmann (2016)
worked on the impact of challenge quizzes on student knowledge; the results referred that
students who took challenge quizzes scored higher on harder quizzes as compared to
those who didnot.

Negative affective responses towards mathematics define mathematics anxiety.
According to Ashcraft (2002), mathematics anxiety is the general feeling of tension or
fear. Mathematics anxiety results how learners feel and act. It is common to encounter the
feelings of uneasiness inside or outside a mathematics class. Hoorfar and Taleb (2015)
described mathematics anxiety into four perspectives that include the anxiety of learning
mathematics, the anxiety of solving problems, the anxiety of the mathematics teacher, and
the anxiety of mathematics evaluation. Mathematics anxiety is an emotional response to
what is happening to the students, and it can take place at all ages and levels of study
(Gierl & Bisanz, 1995).

Home, society, and classroom are the multiple causes of mathematics anxiety
(Shields, 2005). Negative responses from teachers or parents about mathematics skills in
their students/children can create mathematics anxiety (Maloney et al., 2015). Teachers
with higher mathematics anxiety transfer their mathematics anxiety to students (Ramirez
et al., 2018). Poor teaching strategies make mathematics learning difficult for students
which subsequently results in lower performance and less enjoyment of the subject. This,
therefore, produces the feeling of mathematics anxiety (Hembree, 1990). Students with
higher mathematics anxiety avoid doing mathematics.
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Mathematics anxiety develops pressure which results in poor performance.
Mathematics anxiety can lead students to lack success in the classroom, to avoid
mathematics-oriented courses in the future, and to develop negative physical and
emotional problems (Brunyé et al., 2013; Geist, 2015; Meloney & Beilock, 2012; Miller
& Mitchell, 1994). Mathematics anxiety works in a harmful way when students respond
negatively to tests and assignments such as when they submit blank assignments.
Students with mathematics anxiety usually have lower beliefs for their achievement in
mathematics (Miller & Bichsel, 2004). Mathematics anxiety is the general feeling of
tension or fear that affects mathematics performance (Ashcraft, 2002). Mathematics
anxiety is inversely linked to mathematics performance (Carey et al., 2016; Dowker et al.,
2016; Foley et al., 2017, NUfez-Pefia & Bono, 2019).

Using quizzes in mathematics courses has been shown effective because
mathematical concepts rely on each other and require a firm foundation for the processing
of upcoming concepts (Lowe, 2015). Rodriguez (2019) used quizzes to measure student
achievement in the mathematics courseof 173 undergraduate students at a public
university in USA. Student achievement was measured using the average of the five
quizzes which were taken every two weeks during the 10-week course; it was found that
quizzes and final exams were highly correlated with improved performance in exams’
grades. During the quiz attitude survey, Gokcora and DePaulo (2018) found that students
had a positive attitude toward participating quizzes and felt more confident to attempt
their regular assessment. Further, in their experimental study, the effect of frequent
quizzes was studied. It was found that students who received frequent quizzes showed
high performance on the standardized test as compared to the control group.

Quizzes can be one of the special strategies implemented in the class to increase
mathematical skills in students. Several studies found that mathematics teachers
benefitted their students in their teaching by developing online quizzes (Blanco &
Ginovart, 2012; Hester et al., 2013; Jungicet al., 2006; McCulloch et al., 2018;
Varsavsky, 2004). In a study by Varsavsky (2004), conducted on 250 university students
in Australia, ten weekly quizzes were used as teaching and learning activities. In the final
exam, the performance of students showed strongproof that learning of students enhanced
with the combination of online quizzes to the subject activities in mathematics. In 2006,
Jungicet al. studied the challenges involved in teaching a mathematics class with 350 or more
in university students.

Roediger et al. (2011) summarized the benefits of frequent quizzing and testing
applied to the subject of mathematics. According to them, testing showed the gap in
student knowledge, organized learning materials, provided feedback to teachers and
students, helped transfer knowledge to new concepts, and encouraged students to study.
In a study by Akyuz et al. (2015), quizzes were used as a summative assessment by the
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teacher of seventh graders to assess development in mathematics students. The quizzes
also gave insight to the teacher about their students’ difficulties and approaches the
students used while solving the mathematics problems. McGoldrick and Schuhmann
(2016) used the term challenge quiz in their study on 364 students concluding that the
students who took the challenge quiz earned higher grades in exams from those who did not
take the challenge quiz.

In the subject of mathematics, teachers need to know the role of quizzes in the
mathematics classroom and the influence of quizzes on mathematics anxiety and
performance. From a Pakistani perspective, the researcher could not find the study on
mathematics anxiety and mathematics performance with the implementation of quizzes.
However, studies on anxiety with different subjects are found. There is need to see the
effect of quizzes on anxiety and performance of mathematics students.

Objectives of the Study

Following were the two objectives devised for the study:
1. To assess the effect of quizzes on mathematics anxiety of grade VII students
2. To assess the effect of quizzes on mathematics performance of grade VII students.

Hypotheses of the Study
Six null hypotheses based on two objectives were formulated for the present study:

Hoi: There is no significant effect of quizzes on the pre anxiety in control and
experimental group of grade VII mathematics students.

Ho2: There is no significant effect of quizzes on the post anxiety in control and
experimental group of grade VII mathematics students.

Hos: There is no significant effect of quizzes on the pre performance in controland
experimental group of grade VIl mathematics students.

Hos:  There is no significant effect of quizzes on the post-performance in control and
experimental group of grade VIl mathematics students.

Hos: There is no significant effect of quizzes in gain scores of the anxiety of
grade VII mathematics students.

Hos: There is no significant effect of quizzes in gain scores of the performance of grade
VIl mathematics students.

Research Methodology

The design of the study was experimental and quantitative. A quasi-experimental design,
Pretest Posttest Control Group Design was selected. The rationale of the study was to
investigate the effect of quizzes on anxiety and performance of mathematics students. The
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study was delimited to grade VII English medium female students of a public sector high
school from Lahore. To attain the purpose of this study, a sample of 72 students of grade
VIl was chosen. A government girls high school was selected on voluntarily basis. Intact
classes were used as it was not possible to randomly assign subjects to groups. Two
groups were divided; one as an experimental group that got weekly quizzes and the
second as a control group that did not get weekly quizzes. Ethical consideration was
sought before the study. Pretest and posttest mathematics anxiety, mathematics
performance tests and weekly quizzes were administered. Two instruments were used
during the study.

Instruments of the Study

The first instrument developed by the researcher was the mathematics performance test
and was administered twice along with anxiety instrument in pretest and posttest.
Mathematics performance test was comprised ten multiple choice questions, eight short
guestions and one long question. A pilot study was conducted to ensure the reliability and
validity of instrument. Table of Specification was developed, and item analysis was
performed to ensure that the items in the performance test were correct and not
misleading the students. The researcher prepared quizzes based on taught content by the
mathematics class teacher. Allocation of chapters, rules, and marks distribution for
quizzes were discussed with participants before the study begins. The quizzes format was
oral and written both. Students were divided into two groups by using their class roll number.

The second instrument developed by the researcher was the measuring scale to
assess mathematics anxiety in students. Richard and Suinn (1972) developed an
instrument Mathematical Anxiety Rating Scale (MARS) to measure anxiety in
mathematics comprised of 98 items Likert-type rating scale. The abbreviated version of
MARS was developed by Alexander and Martray (1989) and named sMARS comprised
of 25 items, measure three factors of mathematics anxiety: test anxiety, numerical task
anxiety, and course anxiety. in 2003, Hopko et al. developed another mathematics anxiety
instrument, Abbreviated Maths Anxiety Scale (AMAS) based on two factors of
mathematics anxiety, i.e. evaluation and learning anxiety. The researcher developed an
instrument comprised of 19 Likert-type items for measuring anxiety in mathematics with
three factors: Mathematics Lesson Anxiety (4 items), Mathematics Performance Anxiety
(7 items), and Mathematics Test Anxiety (8 items). The students rated themselves to each
item from strongly disagree to strongly agree on a five pointLikert-type scale. The anxiety
of participant was measured before and after the intervention phase.

To ensure the validity and reliability of the anxiety instrument, a pilot study on
the other group of 280 grade VII students was conducted. Factor analysis was applied to
find out that the statements in the anxiety instruments were clear. The internal consistency
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was measured by Cronbach Alpha Value. Further, Kaiser-Meyer-Olkin (KMO), Bartlett’s
Test of Sphericity and factor analysis (Varimax Rotation) were used to inspect the inner
structure of mathematics anxiety scale. The internal consistency reliability for the total
scale and its subscale was calculated was determined. Tuan et al. (2005) explain
discriminative validity that used to measure the degree to which each scales distinguished
a dimension which is diverse from other scales. The collected data were examined and
analyzed by independent samples t-test. To estimate the mean differences between two
similar groups independent sample t-tests were applied.

The descriptive statistics (mean and standard deviation) and Cronbach Alpha
values for the scale and subscale and Discriminant validity (in terms of mean correlation
with scale) are shown in Table 1. The results also tell the values of means correlations
described discriminative validity, ranged from .39 to .43, exposed the independence of
each sub scale. The reliability of the anxiety scale had high internal consistency with
Cronbach alpha=0.87. Table 1 exhibits the Cronbach alpha values for mathematics lesson
anxiety was 0.81, for mathematics performance anxiety was 0.85, and for mathematics
test anxiety was 0.77.

Table 1
Descriptive Statistics, Cronbach Alpha Values and Discriminative Validity
Variables No. of M SD Cronbach’s  Mean

Items a Correlations
Mathematics Lesson Anxiety(MLA) 04 9.34 478 0.81 42
Mathematics Performance 07 18.39 8.06 0.85 .39
Anxiety(MPA)
Mathematics Test Anxiety(MTA) 08 2298 815 0.77 43

Tables 2 and 3 show the outcomes of the exploratory factor analysis that was
utilized to build up the construct validity of the scale applied for estimating mathematics
anxiety. The index range of KMO goes from 0 to 1, with 0.50 considered appropriate for
factor analysis and Bartlett's Test of Sphericity ought to be critical (p<.05) suggested by
Hair et al. (1995) and TabachnickandFidell (2014). Values form Table 2 meet the criteria
that are suitable for factor analysis. The total variance 50% was explained by the three
factors. Table 3 shows its pattern Matrix.

Table 2
KMO Value and Bartlett’s Test of Sphericity for Anxiety Scale of Mathematics
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.81
Approx. Chi-Square 2323.372
Bartlett's Test of Sphericity Df 171

Sig. .000
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Table 3

Factor Loading for Anxiety Scale for Mathematics

Items Factor 1 Factor 2 Factor 3
Mathematics LessonAnxiety Mathematics Performance Mathematics Test

Anxiety Anxiety

Iteml 74

Item2 .79

Item3 .85

Item4 .66

Item5 .60

Item6 74

Item7 .87

Item8 .79

Item9 .63

Item10 .85

Iteml1l 37

Item12 .48

Item13 .70

Item14 .59

Item15 A2

Item16 .60

Item17 74

Item18 .63

Item19 .54

Data Analysis and Interpretation

First four hypotheses were formulated to measure the effect of quizzes on anxiety
and performance of mathematics students on the basis of pretest and posttest in control
and experimental groups. Tables 4 to 7 display the results of independent samples t-test
statistics; anxiety and performance in mathematics in pre and post phasesmentioned in
Tables 4 and 5, whereas Tables 5 and 7 show the results for gain scores of experimental
and control group mathematics anxiety and performance with 2- tailed significance.

Table 4
Descriptive Statistics of Anxiety and Performance in Mathematics on the Basis of Experimental
and Control Groups at Pretest and Posttest Phases

Variables Group N M SD Mean difference

Pretest anxiety Control 36 65.11 9.93 -0.83
Experimental 36 65.94 9.64

Posttest anxiety Control 36 64.25 9.64 4.50
Experimental 36 59.75 11.38

Pretest performance Control 36 9.50 3.57 -.39
Experimental 36 9.89 4.96

Posttest performance Control 36 10.33 3.82 -3.97
Experimental 36 14.31 5.98

Note: N = 72 participants
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The means and standard deviations of the anxiety and performance test scores of
mathematics students for control and experimentalgroups at pre-test and post-test phases
shown in Table 4. For the control group, pretest anxiety scores averaged 65.11 (SD =
9.93), while posttest anxiety scores averaged 64.25 (SD = 9.64). For the experimental
group, pretest anxiety scores averaged 65.94 (SD = 9.64), while posttest anxiety scores
averaged 59.75 (SD = 11.38). For the control group, pretest mathematics performance test
scores averaged 09.50 (SD = 03.57), while posttest mathematics performance test scores
averaged 10.33 (SD = 03.82). For the experimental group, pretest mathematics
performance test scores averaged 09.89 (SD = 04.96), while posttest mathematics
performance test scores averaged 14.31 (SD = 05.98). These mean scores are also shown
in figures 1 and 2, display the clear picture and tendency of anxiety and performance
between the experimental and control groups at pre-test and post-test phases.

67
66
65 Experimental group
64
63
62
61
60
59
58
57
56

Control group

Mean Scores

Pre Anxiety Post Anxiety

Figure 1. Anxiety Scores in Experimental and Control Groups Between Pre and Post
Anxieties for Mathematics Students

Figures 1 and 2 show the experimental and control group differences in
mathematics anxiety and mathematics performance in VII grade students, respectively on
the bases of their mean scores.
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Figure 2. Performance Scores in Experimental and Control Groups Between Pre and Post
Performances for Mathematics Students

Table 5

Differences Statistics in Anxieties and Performances on the basis of Experimental and Control

Groups with 2- Tailed Significance

Levene's Test for t df Sig. Effect
Equality of (2- size
Variances tailed)
f Sig.
Pre Anxiety Equal variances assumed .40 528 -361 70 719 .001
Equal variances not -361 69.94 719
assumed
Post Equal variances assumed .74 .394 1.810 70 075 .04
Anxiety Equal variances not 1.810 68.16  .075
assumed
Pre Equal variances assumed  2.07 155 -382 70 .704 .002
Performance Equal variances not -382 63.65 .704
assumed
Post Equal variances assumed 759 007 . 70 001
Performance 3.361
Equal variances not - .16
assumed 3.361 59.49 .001

*p< .05
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Table 5 indicates the significance value for Levene’s test for mathematics and
anxiety within control and experiment groups in pretest and posttest. If the value of
Levene’s test is larger than .05 then facts for analysis would be used for Equal variances
assumed, and when the value of Levene’s test is less than the significant value, represents
that the variances for the two groups (experimental/control) are not the same. Then, in this
case, the information will be used given in Equal variances not assumed (Pallant, 2016).

The outcomes shown in Tables 4 and 5 described that independentsamples t-test
was led to relate pretest mathematics anxiety scores for control and experimental groups.
No noteworthy change was found in scores for pretest anxiety control (M = 65.11, SD =
9.93) and posttest anxiety experimental (M = 65.94, SD = 9.64;t (70) = -.361, p= .72,
two-tailed). The degree of the differences in the means (mean difference = -0.83,
95% Cl: -5.43 to 3.77) was the smallest effect size (eta squared = .001). The rules for
inferring eta value are proposed as 0.02=small effect, 0.06=moderate effect and
0.14=large effect (Cohen, 1988, p. 284).

The result when compare the posttest mathematics anxiety scores for control and
experimental groups did not show any significant difference in scores for posttest anxiety
control group (M= 64.25, SD =9.64) and posttest anxiety experimental group (M =
59.75, SD = 11.38; t (70) = 1.81, p = .08, two-tailed). The magnitude of the differences in
the means (mean difference = 4.50, 95% CI: —0.46 to 9.46) was small to moderate effect
size (eta squared = .04).

When an independent samples t-test was used to compare the pretest mathematics
performance scores for control and experimental groups, no significant difference was
found in scores for pretest performance control (M= 9.50, SD = 3.57) and pretest
performance experimental (M = 9.89, SD = 4.96; t (70) = -.382, p = .70, two-tailed). The
magnitude of the differences in the means (mean difference = -0.39, 95% CI: -2.42 to
1.64) was very small effect size (eta squared = .002). Another result was showed when
compare the posttest mathematics performance scores for control and experimental
groups. There was a significant difference in scores for posttest performance control (M =
10.33,SD = 3.82) and posttest performance experimental (M= 14.31,SD = 5.98;
t (59.49) = -3.36, p = .001, two-tailed). The magnitude of the differences in the means
(mean difference = -3.97, 95% CI: -6.34 to -1.61) was large effect size (eta squared = .16).

On the basis of the results obtained from the analysis, first three hypotheses were
accepted. No significant differences were found in pretest anxiety, posttest anxiety and
pretest performance of VII grade mathematics students in control and experimental
groups. The fourth hypothesis was rejected, a significant difference was found in posttest
performance of VII grade mathematics students in control and experimental groups.
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Fifth and sixth hypotheses were formulated to measure the effect of quizzes on
overall anxiety and overall performance of mathematics students in control and
experimental groups. Gain score was calculated, the difference between posttest and
pretest scores. Result from independent sample t-test was presented in Tables 6 and 7 on
the basis of gain scores obtained for overall anxiety and performance.

Table 6
Descriptive Statistics of Overall Anxiety and Performance of Grade VII Mathematics Students
Variables Group N Mean gain SD Mean
scores difference
Overall anxiety Control 36 -.86 3.69 5.33
Experimental 36 -6.19 13.47
Overall performance Control 36 .83 2.36 -3.58
Experimental 36 4.41 3.88

Note: N= 72 participants

The means and standard deviations of mathematics anxiety and performance test
gain scores for control and experimental groups displayed in Table 6. For the control
group, anxiety gain scores averaged -.86 (SD = 3.69), while the experimental group
anxiety gain scores averaged -6.19 (SD = 13.47). For the control group, mathematics
performance test gain scores averaged 0.83 (SD = 2.36), while the experimental group
overall mathematics performance test gain scores averaged 4.41 (SD = 3.88).

Table 7
2- Tailed Significance of Overall Anxiety and Performance of Grade VII Mathematics Students
Levene's Test t df Sig. (2- Effect

for Equality of tailed) size
Variances
F Sig.
Overall anxiety  Equal variances 30.812 .000 229 70 .025
assumed
Equal variances not 2.29 40.24 .027 A2
assumed
Overall Equal variances 4.270 .042 -4.74 70 .000
performance assumed
Equal variances not -4.74 57.79 .000 .28
assumed

*p<.05
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Table 7 shows the value of Levene’s test is less than the significant value,
represents that the variances for the two groups (experimental/control) are not the same,
the information will be used given in Equal variances not assumed (Pallant, 2016). There
was significant difference in gain scores for anxiety control (M = -.86, SD = 3.69) and
anxiety experimental (M = -6.19, SD = 13.47; t (40.24) = 2.29, p = .027, two-tailed). The
degree of the differences in the means (mean difference = 5.33, 95% CI: 0.63 to 10.04)
was almost large effect size (eta squared = .12).

Further, when compare the mathematics anxiety gain scores for control and
experimental groups, there was significant difference found in gain scores for performance
control (M= .83,SD = 2.36) and anxiety experimental (M= 4.41,SD = 3.88;1t(57.79) =
-4.74,p = .000, two-tailed). The magnitude of the differences in the means (mean
difference = -3.58, 95% CI: 5.09 to -2.07) was verylarge effect size (eta squared = .28).
On the basis of the results obtained from independent sample t-test, hypotheses fifth and
sixth were rejected. Significant differences were found in gain scores of anxiety and
performance in control and experimental groups of VII grade mathematics students.

Discussion and Conclusions

The study was conducted to measure the effect of quizzes on anxiety and performance of
grade VII mathematics students. The findings from the result of the current research
specified the significant difference in mathematics anxiety and performance based on
gain scores between experimental and control groups. Literature is full of studies on
mathematics anxiety. Although the instrument for measuring mathematics anxiety was
developed by the researcher, sub-constructs on the scale were also reported in other
researches (Alexander &Martray, 1989; Richard & Suinn, 1972). The information from
this study referred to the psychometric properties utilized as the premise of the choice of
mathematics anxiety instrument: that expanded trust in the utilization of the instrument
and results collected afterwards (Tables 1 and 2). The independence of sub-factors,
relationship with the main scale, and power of factor loadings for subscales declared
through the collected data set. The current study identifies that quizzes in mathematics
subjects are useful for addressing mathematics anxiety and performance in the classroom
setup. Our main purpose was to found a baseline understanding of quizzes affecting
mathematics anxiety and performance of grade VII female students at a public sector
school. Through this experimental study, mean scores show the differences in pre and
post mathematics anxieties in both groups. The decrease in mean score from pre-test to
post-test signifies the positive impact of quizzes. It can be concluded that students could
overcome their anxiety by using quizzes in their classroom learning. Overall students had
low anxiety and high performance after the quiz intervention. Our findings support the
fact that using quizzes in mathematics has a strong impact on performance (Brame &
Beil, 2015; Dalfen, 2018; Gokcora & DePaulo, 2018; Salas-Morera et al., 2012).
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Students are fearful when they face mathematics tests or exams. It is important
for teachers to be aware of this fear and support their students by using several strategies
which would enable them in coming out of this apprehension and aggressive situation,
which is due to the presence of tests or exams. Students will, resultantly, gain the
confidence to face mathematical situations with great courage. From the current study,
researcher concluded that the effect of the quizzes was positive as the result showed a
decrease in mathematics anxiety and increase in student performance.

The discussion above clarifies that quizzes can be valued as one of the significant
element that essentially contribute to improving performance in mathematics students at
the middle level. So, the present research is an effort to define the effect of quizzes on
anxiety and performance at the middle level in mathematics. If quizzes are managed
regularly throughout a term, they encourage students to study and review the material
regularly instead of depending on last-minute exam preparation (Connor-Greene, 2000;
McDaniel et al., 2007).

Recommendation

Daily, weekly, oral, written, individual, or group quizzes help students in doing
mathematics and these assume a significant part in the usefulness of mathematics subject.
Future researchers can see the effect of quizzes by using qualitative research techniques
or by using both qualitative and quantitative research methods. Further research may
include research with male students as well as female students. The principals,
administrators, and the teachers should work on a plan that includes quizzes in their
teaching strategy of mathematics so that students learn mathematics, perform different
mathematical tasks with confidence, and participate in mathematics tests or examinations
without any fear.
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