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Abstract
The National Council of Teachers of Mathematics (NCTM) has emphasized
valuing mathematics in the flow of life and developing the mind and thinking. All
students should manage to communicate mathematically, reason mathematically,
and have an appreciation for mathematics. This study was conducted to identify the
factors affecting mathematics learning by students. The meta-synthesis technique
presented by Sandelowski and Barroso in 2007 was first applied in 7 steps. In the
first step, questions were designed, and in the second step, papers were searched
through keywords concerning the questions. In the third step, 215 found papers
were filtered and 61 papers concerning the questions were obtained using the
critical appraisal skills programme (CASP). In the fourth and fifth steps, the codes
were extracted and categorized by MAXQDA software, and in the sixth step, two
documents were re-coded by a member of the expert panel to confirm the validity
of the coding, and the Kappa coefficients for these two documents were 0.64 and
0.68, respectively. In the seventh step, the outputs of the software led to the
development of a questionnaire whose validity was confirmed based on CVI and
CVR, and its reliability was confirmed by the Delphi method in 3 steps by
Kendall's coefficient of concordance (W). The standard deviation of experts'
opinions was 0.856 in the first round, 0.8297 in the second round, and 0.7951 in the
third round. Kendall's coefficients of concordance for these three steps were
0.5569, 0.6720, and 0.7900, indicating high concordance of experts' opinions.
Finally, 17 sub-criteria and 6 main criteria for learning mathematics were identified
by meta-synthesis technique and checking the opinions of experts in mathematics
education.
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6. Meta-synthesis
7. Critical Appraisal Skills Program (CASP)
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A summary of the search results and the selection of scientific documents

1. Critical Appraisal Skills Program
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Table 4
Agreement on coding for the first document

(Coder 1) Jql )35 a5’

1 0

(Coder2) pgs Jisas |1 a=8 b=1 9
0 c=2 0 2

10 1 11

1. Cohen’s Kappa Coefficient
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Table 5
Minimum CVR values for a sample of 5 to 25
25 20 15 10 9 8 7 6 5 (NO) sluws
(CVR)
0.37 0.42 0.49 0.62 0.78 0.75 0.99 0.99 0.99
B g y9 5l oy 0l alolid lajiite algzme 2lg) o(F) g
Table 6
Content validity of identified variables after the third round of Delphi
R _n— 5 oo s
CVR= —— =z S G T .
result i) T G 2 2 =2 under the criteria Criterion
2% e 3
ABE N
= 3
10-13 clio oS e j% 5
=0.53 > 0.49 ) S
AWy % 10 3 0 (e 9 Lod ¢y99) laszmo =
conf Appropriate ,
environmental stimuli E
13 a. T S
11— = higel sleglosz S
. 13 =0.69 > 0.49 . : e
b E3 11 2 0 oo 3 pgome 8 Lo w
conf Participation-oriented
educational
arrangements
13-32 % )
. - 2 _ o
b i3 —1>049 teaching method
= 13 0 0
conf
13 sl . S A 3T
13- =2 oy ohllsly (25 9 5 2
oo z —_ . B
b FER 12049 . 0 0 Attitudes and - qﬂ <_§
conf 2 expectations of parents _g g
wn

1. Content Validity Ratio (CVR)
2. Content Validity Index (CVI)

(B4



OlSen 9 5310 e 2SOl 1 S50 Jelge (ol

n 1-3 Sin b g dncle
-\ul»f 13 063 ~04% 2 0 Society and culture
con Z
13 c )
13- 32 I R ST
. ——2 =1 049
2 13 0 0 S
conf Group  participation
with classmates and
teacher
13 R . A 2
12— e R N
13— =0.85 > 0.49 ) =
b e 12 1 0 g cllel Jgs) g
conf (cbloxgn —5\3‘ %
‘X O
Emotional Intelligence  \4, S
"
11-23 o )5 5 08 2
ab 13 - 0-6% =049 1 5 0 The power and attitude
conf 2 of the teacher
13 ..
13- dails o, STl
sl —qg=17049 o
EE 13 0 0 sl il
conf Perception and
memory of students
13 .. & 9Q 2
13— — u»).ial - O
_ 2 2
320 i3 —1+04% . 0 0 motivation 2 &
conf 3 g 3
% 5
13 e R <}
13— — PPN AT SPY (HEYES IS
‘.. —
b —i3 104 0 0 Self-concept and self- w
conf ] regulation
13 R e
13-5 ol oy a5 W
) —J3 =1 =049 i
20 z 130 0 -
conf Effort and
perseverance and
steady step
10- 22 PSR N I
b —§3 > =0.53 > 0.49 " =N
> 10 3 0 ooy aZ
conf Decision making and j 2
problem-solving skills ’\3 S
13 o oea 1 e =
13——2 OlyS13 (Solel g s S
b i3 -1 =049 Accurac and g
L 13 0 0 Y =
conf 2 preparation of learners
1u—§_u 53 > 0.49 A
b 5 | 10 3 0 S
conf z Cognitive and
metacognitive
strategies
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2 10
conf

QS nlie 5 (oo

o
Textbook content and
concepts

adlas slabg) b sl

g 4
Getting to know the
methods of studying

and summarizing

sy Jalse

Content factors
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Table 7
Enablers of mathematics learning: central codes identified from qualitative analysis
& S 2 sles kel slire
Source sub criteria symbol = The main
criterion
Maxwell S, Reynolds KJ, Lee E, Subasic E, Bromhead .. b8 e Al 9 g
D (2017) 485
i y—
(WR0) 6ludl s pmee 5 ol ecSle | (9 103 059 oo oz
A Appropriate §
(\WAP) 25 «sr9e5 environmental stimuli £
Barr_ett, Peter; Davies, Fay; Zhang, Yufan; Barrett, o }9‘,] slgloss A2 8
Lucinda (2015) » ) 2
(1) S stoge | O 2 a7 S5 w
) Participation-oriented
(WAS) s «cs 59085 educational
(WA0) ludl s poxo g ol «Sho arrangements
Ayehale, L., Habaasa, G., & Tweheyo, S. (2020) . oS s, A3
(1F ) idisbond 0 g 5 Sl o 0lex teaching method
(1¥22) (53j2 00 (i 5 il
(W) Jlo daipd ygum S waye ((Sibgp sriome
(VWA+) pyo m)l)'l.'éj ez (bas]
(W) Gloys | opally wllasl g 5,55 Bl _%; 338§
B Q
Ayebale, L., Habaasa, G., & Tweheyo, S. (2020). Attitudes and /\J %ﬁ =
Mohr-Schroeder, Margaret J.; Jackson, Christa; = expectations of parents S
Cavalcanti, Maureen; Jong, Cindy; Craig Schroeder, 3

D.; Speler, Lydia G .(2018)
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Poffenberger & Norton 1989
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Clivaz, S., Miyakawa, T (2020)
d’Entremont, Yvette (2015)
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(W) LoosSs s

Xhomara, Nazmi & Stosic, Lazar & Tomczyk, Lukasz.
(2019)
Kosir, K., Tement, S. (2014)

Nor, Nurul A. K. M., et al. (2016)
Jacobus G. Maree, Lizelle Fletcher & Petro Erasmus
(2013)

(\\"H)‘)Du» (S o )52 P55
(VF++) Slgrdasce o)y il 5 wusld o539
(W) 81 e cinn

Vool Casy 450355053 Wigazo

Ayebale, L., Habaasa, G., & Tweheyo, S. (2020)
Sandra Crespo (2006)

Kimberly P. Raghubar; Marcia A. Barnes; Steven A.
Hecht (2010).

(V¥ ) 8L gyl

(078) 81 e o
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Chen, B. H., Chiu, W. C., & Wang, C. C. (2015).
Ayehale, L., Habaasa, G., & Tweheyo, S. (2020)
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Society and culture

Loy eS)lie

e 9 b o MSon
Group  participation
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(bl

Emotional Intelligence

plro (3)S5 5 )28
The power and attitude
of the teacher

aladls 5 Sl

Perception and
memory of students

5

motivation

(sodaidgs 9 0)laiydg5

Self-concept and self-

regulation

ols g ady 5 8

PJB
Effort and
perseverance and

steady step

B2

B3

C1

Cc2

C3
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D2

D3
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Physiological factors
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Table 8
Experts' response table and calculation of Kendall's coordination coefficient in the final round of the Delphi
method
i pow Al yo al a2 a3 b1l b2 b3
third stage of Delphi
C1 3.00 4.00 5.00 4.00 3.00 5.00
C2 3.00 4.00 5.00 4.00 3.00 4.00
C3 3.00 4.00 5.00 4.00 3.00 3.00
C4 3.00 4.00 5.00 5.00 3.00 4.00
C5 3.00 4.00 5.00 5.00 3.00 4.00
C6 3.00 4.00 5.00 4.00 3.00 5.00
Cc7 4.00 3.00 5.00 5.00 3.00 4.00
C8 3.00 4.00 5.00 4.00 3.00 5.00
C9 3.00 4.00 5.00 4.00 3.00 4.00
C10 3.00 4.00 5.00 4.00 4.00 3.00
c11 3.00 4.00 5.00 5.00 3.00 4.00
C12 3.00 4.00 4.00 5.00 3.00 4.00
C13 3.00 4.00 5.00 4.00 3.00 5.00
:5Le Average 3.08 3.92 4.92 4.38 3.08 4.15
Jbss Uil50l S, DV 0.6717 Test Statistics
Kendall's We Jlus  Sialon 0.7900 Kendall's W* 0.790
Sliges S5t oygel s Jga 1 (1) g
Table 9
One-sample t-test results table
One-Sample Statistics t df Sig Mean
Difference
N | Mean Std. Std. Error Lower = Upper
Deviation =~ Mean
Al 13 3.0769 0.27735 0.07692 Al 7500 12 0.000 0.57692 0.4093  0.7445
A2 13 3.9231 0.27735 0.07692 A2 18500 12 0.000 1.42308 1.2555  1.5907
A3 13 49231 0.27735 0.07692 A3 31500 12 0.000 2.42308 2.2555 = 2.5907
81 13 4.3846 0.50637 0.14044 81 13419 12 0.000 1.88462 15786 2.1906
82 13 3.0769 0.27735 0.07692 82 7500 12 0.000 0.57692 0.4093  0.7445
83 13 41538 0.68874 0.19102 83 8658 12 0.000 1.65385 1.2376 = 2.0700
Cl 13 3.0769 0.27735 0.07692 Cl 7500 12 0.000 0.57692 0.4093  0.7445
C2 13 46154 0.50637 0.14044 C2 15.062 12 0.000 2.11538 1.8094 2.4214
C3 13 3.1538 0.37553 0.10415 C3 6.278 12 0.000 0.65385 0.4269 0.8808
D1 13 43077 0.48038 0.13323 D1 13568 12 0.000 1.80769 15174  2.0980
D2 13 43077 0.48038 0.13323 D2 13568 12 0.000 1.80769 15174  2.0980
D3 13 49231 0.27735 0.07692 D3 31500 12 0.000 2.42308 2.2555  2.5907
E1 13 4.0769 0.27735 0.07692 E1 20500 12 0.000 1.57692 14093 1.7445
E2 13  4.3077 0.48038 0.13323 E2 13568 12 0.000 1.80769 15174  2.0980
E3 13 42308 059914 0.16617 E3 10415 12 0.000 1.73077 1.3687 2.0928
F1 13 33077 0.48038 0.13323 F1 6.062 12 0.000 0.80769 0.5174  1.0980
F2 13 3.0769 0.27735 0.07692 F2 7500 12 0.000 0.57692 0.4093 0.7445
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