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Abstract

The purpose of this study was to investigate the effect of cooperative learning on
reducing conceptual misunderstandings and math anxiety among 10th-grade female
students in the experimental sciences track. This research employed a quasi-

experimental design with a pretest-posttest control group. The statistical population

consisted of all 10th-grade female students in public high schools in Karaj during
the 20242025 academic year. A total of 120 students were selected through cluster
random sampling and randomly assigned to experimental and control groups (60 in
each). Two researcher-made questionnaires were used to measure math anxiety and
conceptual misunderstandings. Content and construct validity were confirmed by
experts and confirmatory factor analysis (CFA), and reliability was confirmed using
Cronbach's alpha (0.92 and 0.88 respectively). The experimental group received
cooperative learning-based instruction over eight 90-minute sessions, while the
control group was taught traditionally. Data were analyzed using analysis of
covariance (ANCOVA) with SPSS software. The results indicated that cooperative
learning significantly reduced both math anxiety and conceptual misunderstandings.
These findings highlight the effectiveness of active learning strategies in improving

mathematical understanding and reducing emotional barriers in female students.
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Table 2

Eight-Session Educational Intervention Plan

SSlie 5k slacyl el Ban dl> gpoge duls
Collaborative Learning Activities Educational Goal Topic  Session
ol nye S g (295 con Sl slacslis ials 4 pealie 5950
Group discussion and collaborative Reduce background differences  Review of basic 1
problem-solving concepts
o 29 Srob 42 wealis (390l — (185 (sl olss g e popie s Jsl 25 doleo
Role-play — teaching peers the concepts ~ Explain the concept of variable and First-degree 2
equation equation
@ie slag s (29,5 Julos i > Jolye g 8Ly JYazl Yol o
Group analysis of numerical scenarios ~ Mathematical ~ reasoning and  Solving equations 3
problem-solving steps
295 ) 5 05 g sl 5 (s sl 53 »
Brainstorming and group presentation ~ Understand algebraic structure and Algebra 4
patterns
LS 55)bie Jlos 5 o) wlad by 5 JKSI e ples wb dwrin
Collaborative drawing and analysis of  Differentiate shapes and spatial Basic geometry 5
shapes relationships
2by slagsil b 2g)S <ol sibie 5 g3se Sllos (p yad =5 5 Sl
Group competition with math games  Practice numerical and logical Combinatorial 6
operations calculations
SeS efon S9) 29SS i gol s pealio yoye
Group work on a small project Reinforce learning Concept review
OVlor 3)555L 5 (25,5 &) walie (clogen g (bl 2553k 5 b))
Group presentation and peer feedback  Self-assessment and  concept Evaluation  and 8
summary feedback
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Table 3
Descriptive Statistics for the Variable of Mathematical Conceptual Misunderstanding
Jme Byl Ol by 09,5
Standard Deviation Mean Phase Group
450 2680  oilo oAb
Pre-test Experimental
3.90 1850 oo el
Post-test Experimental
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Sore 3l oSke Aoy 095
Standard Deviation Mean Phase Group
4.40 2750 oiloi J=s
Pre-test Control

4.60 2720 oilom Jr=s
Post-test Control

w3l ksl e o Ll o asls f Jyu

Table 4
Descriptive Statistics for the Variable of Math Anxiety
Jme Byl oSl ab> e 09,5
Standard Deviation Mean Phase Group
5.10 2750 oo ool
Pre-test Experimental
480 1830  onlom ol
Post-test Experimental
470 2820 Ol Jrs
Pre-test Control
5.00 2790 ol SRS
Post-test Control
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Table 5
Independent t-test for Post-test Scores between the Two Groups

e lifary (5 gse)l

Variable ,.x:
P Df T =

0000 118 761 R
Conceptual Misunderstanding

inlosl (clog )3 )3 oghbe (cotd 905l lped i (6 ylline iglas « P < 0.001 ko 4 dn g5 b
ode (okdh 2 Bgne (I Cage (S)lie x50k & Lne cpy ) 392y S8
ol 05 5900 il
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Table 6
ANCOVA Results for Conceptual Misconceptions

(3 o5ll) F i el Slygiome (pSile bl as e
Effect Size P n? Mean Squares df Source

0.26 0000  41.35 1125.60 1 255 o3l

Group Size
0.21 0000 3217 876.20 1 O9iloia
Pre-test

e 5083 (1905l (ke Sl eygeil iy Syl S8 5l g 45 3 e Lt Lol
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Table 7
Independent t-test for Post-test Scores between the Two Groups
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Jhde Slejlul R e
P df T Variable
0.000 118 6.88 by s

Math Anxiety
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Table 8
ANCOVA Results for Math Anxiety
(31 o3l0l) F Jde il el Olygdome (1, She Slojlul oo
Effect Size P n? Mean Square df Source
0.24 0.000 36.22 104.75 1 Group o9,5
0.22 0.000 2254 934.10 1 Pre-test (y90;l yiw
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