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EETSELIT [ BET o o T [ YsEH  Problem solving is one of the important ideas in mathematics

instruction. According to the National Curriculum Document, the ability to solve math problems and
apply it to real problems should be one of the most important skills of high-school students. However,
the evidence shows the lack of attention to the Problem solving and its applications in Iranian
mathematics instruction. The evidence for this claim is the poor results achieved by Iranian students
in international exams. One reason is relying on inefficient teaching methods and neglecting to design
learning environments based on modern technologies, and creating learning environments based on
the findings of learning sciences and the learner-centered approach. One of the technology-based
environments that broadly supports learning interactions is Computer Supported Collaborative
Learning (CSCL). CSCL is the new usage of computers in education to facilitate collaborative learning
through computers and explores how computers can help learners in small groups in learning
communities. In addition, the use of math software is another important element of enriched
environments in math instruction that enhances students' ability to deeply understand various
concepts and their aspects in life. In particular, dynamic mathematical software strengthens multiple
representations, makes diversity in learning methods and causes learning to be faster and deeper. In
previous studies, no research has been done to investigate the effect of combining two factors of
collaborative learning and dynamic mathematical software, especially in online learning, so the aim of
this study was to investigate the effect of designing a computer-based collaborative learning
environment and the dynamic math software on problem solving skills.

This study was performed by a pre-test and post-test experimental design. The statistical
population was all 10th grade male students in Nazarabad City of Alborz province in the academic year
2017-2018. The statistical sample was selected by multistage cluster sampling (n = 96) and the
participants were randomly assigned to three groups. The instructional design model for all three
groups was Jonasson's model of constructivist and problem-based learning environments. In the
control group, the participants learned by conventional method following the mentioned model; the
experimental group 1 used the model through individual learning using dynamic mathematics
software; and in the experimental group 2, the model was integrated with CSCL using dynamic
mathematics software. The research instrument was a research-made test of mathematical problem-
solving skill. ANOVA was used to analyze the data.

The results confirmed that, although learning in CSCL environment (M=16.33) and individual
learning using dynamic mathematics software (M=14.2) are both effective in enhancing students' math
problem solving skills, the effect of CSCL was more than the individualized learning method (p <0.05).
The present study also emphasized the appropriate instructional design of the learning environment
with adherence to the principles of the theoretical framework adopted, as in the present study for all
groups Jonasson's model of constructivist and problem-based learning was used to design the
environment.

According to the results, CSCL design and dynamic mathematics software can be used to
increase the mathematical problem solving skills.
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Fig. 1: Jonsson’s constructivist design model [14]

51 ookl b ot soliiul 0,90 Lol s ol 4 dlas 5l r/lae
ehallie ol tils e lie b o)lge cam 40 5 oo LS
Sl g oog oyeie, (S lacesdly wlaly o Wad (ngws
boalle it adgl alesil 292 0005 150 5 i S0l
oS e ol bsalls (L )3 5 285 oo ©)j90 (Sliwls JB o
Loas ciolosl 09,5 90 ;0 ad oo gmpid wgs osle &, ol o alee
slably bl &0 a0l Jo slalie wis)S o )15 I3l 5
S BULINIRU

S5z Lolyen oad > laJle g S slas ibg e )l
Jles b aS ciolojl 09,8 50 50 s ailyl el ails a4 Ll
L s el gl il & e a5 onis o sla e (3o ,S oo LS
285,18 ol

909)5 dw & (Slp 0dd (gaS 095 g (omyd LS 1 Sl i
13,8 oo )15 Sl8le 5 b oS (cialesl 09,5 99 (sl slaib, sla Ll
S 23,5 ol odle 108y 00 Jlad 4y (el tils ST lie
PSs glaaal s 4y 2 il )b jlis S e S al e & 50 4
SN e s

il ils e yad o bl b S Jsbo 4 2 oosleds slayfy)
Sloaz 85 jo aladl> o)l )Lad (e 2alS jshaie 4] 0¥ SIS
g 0aduino yglal jloolaiwl LU ol srw (piored A0S o0 Zud 04>
od T3k (83 )3 (S pslal slml 5 leiil 4 pgdge b L e
Lo oiolejl 05,5 90 50 058 S pemlie yign S0 a0 4
S3bosS sl b5 sla il T gizr 1331 5 e S 0 IS 1 3le 5
5o adliy oa5jgal 5 330 (sl yo3 3k 0,5 on ol b b Ll
(il pogdle g 00 S0l 3 Shee 5l Slotiis lp )l e
Olye 4 y95 5 Jl38le 5 5l eais S (oo IS aillen )50 4y a5 o095
5 ol 28h 5 Lo Sledlbl (5y5lanz 5 sz lp 6)l3
23,5 o oolainl yiiog (slgiore



S. Asadi, N. Mohammadhasani (AYY) (> k020 (ot gt o5k L
Com gl 090 Gl Rl JS ey dndy SO s 5)len S jlee (e

S o 445 051 o (9051 Gl 50 Aigad sl aled S o
Slp shrosi ol Jolos @l 09 (e JB loyed £905
Solas Slo oads ools lis V ojleds Jgaz j0 a5 gl L Olyed

el 05,5 4 2 eSilin

oy bl mls ) oo
Table 1: Results of descriptive statistics

Variables Mean SD

Experimental Groupl

14.2 2.06
Experimental Group2

16.33 1.75
Control Group 12.97 1.86
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Table 2: Results of homogeneity of variances test
The Variable Levene’s Statistic P value Result
Post test 0.074 0.200 Normal
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Fig. 2: Screen shot of the software environment (individual learning)
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Fig. 3: A screen shot of the collaborative environment of the software
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Table 4: Ranking of research groups by Tukey's test

Group N The subgroups sample size per
a=0.05
1 2 3
control group 32 12.97
Dynamic math 32
software 14.2
group
CSCL group 32 16.33
Pvalue 1 1 1
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Table 3: Results of ANOVA

Source df SS MS F P
Between 2 184.797 92.398 25.751 .0001
Groups
Within 93 333.703 3.588
Groups
Total 95 518.500 95.986
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Table 4: Multiple Comparison of learning scores in the three groups

Multiple Comparison Mean Difference Pvalue
Dynamic math software 16.33-14.2=2.13 .001

group - CSCL group
Dynamic math software 12.97=1.23 .0028
group —control group 14.2-

CSCL group -Control 16.33- 12.97=3.36 .001

group
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