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Abstract	

Numeracy	 is	 a	 fundamental	 component	 of	 mathematical	 competence,	 yet	 empirical	 evidence	 regarding	
gender-related	differences	in	numeracy	performance	remains	inconsistent	across	educational	contexts.	This	
study	 examined	whether	numeracy	performance	differed	between	male	 and	 female	Grade	X	 students	 at	
SMAIT	 Nurul	 Asafa	 Takalar,	 an	 Islamic	 Integrated	 Senior	 High	 School	 in	 Indonesia.	 A	 quantitative	
comparative	design	was	employed	involving	the	entire	Grade	X	cohort	of	60	students,	comprising	30	male	
and	30	female	students.	Data	were	collected	through	a	numeracy	test	and	analyzed	using	JASP.	The	analysis	
included	 descriptive	 statistics,	 Shapiro–Wilk	 test	 (Shapiro	 &	Wilk,	 1965)s,	 the	 Brown–Forsythe	 test,	 an	
independent-samples	t-test,	and	Cohen’s	d	effect	size.	Female	students	obtained	a	higher	mean	numeracy	
score	 than	male	 students	 (78.03	vs.	 74.53),	 representing	a	mean	difference	of	3.50	points.	However,	 the	
independent-samples	t-test	indicated	that	the	difference	was	not	statistically	signi\icant,	t(58)	=	−1.531,	p	=	
.131.	The	 standardized	mean	difference	was	d	=	−0.3954	 (|d|	 ≈	0.40),	 indicating	 an	observed	difference	
between	conventional	small	and	medium	effect-size	benchmarks.	These	\indings	suggest	that	the	descriptive	
difference	 in	 numeracy	 performance	 was	 not	 suf\icient	 to	 establish	 a	 statistically	 signi\icant	 gender	
difference	within	the	studied	cohort.	The	study	contributes	context-speci\ic	evidence	to	the	mixed	literature	
on	gender	and	numeracy	and	highlights	the	importance	of	interpreting	group	differences	alongside	effect	
size,	sample	characteristics,	and	broader	learner	and	instructional	factors.	
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1. Introduction	
Numeracy	 is	 widely	 regarded	 as	 an	 essential	 part	 of	 mathematical	 competence	

because	it	extends	beyond	the	ability	to	perform	calculations.	It	involves	using	mathematical,	
quantitative,	 and	 statistical	 information	 to	 understand	 situations,	 reason	 about	
relationships,	 interpret	 representations,	 and	 make	 informed	 decisions	 in	 everyday	 and	
social	 contexts	 (Gal	 et	 al.,	 2020;	 Geiger	 et	 al.,	 2015).	 This	 broader	 conception	 places	
numeracy	within	the	wider	goal	of	mathematical	literacy,	in	which	learners	are	expected	not	
only	 to	 know	 mathematical	 procedures	 but	 also	 to	 formulate,	 apply,	 and	 interpret	
mathematics	 in	 meaningful	 situations	 (Kilpatrick,	 2001;	 Yore	 et	 al.,	 2007).	 Such	
competencies	 are	particularly	 relevant	 in	 contemporary	education	because	mathematical	

https://creativecommons.org/licenses/by-sa/4.0/


CONOCIMIENTO: Journal of Education and Social Sciences      34     
 Vol. 1, No. 1 (2026) 
https://journal.ziacenter.org/index.php/conocimiento 

 

 
This content is covered by a Creative Commons license, Attribution-ShareAlike 4.0 International (CC BY-SA 4.0). This license 

allows re-users to copy, distribute, remix, transform, and build upon the material in any medium or format, for any purpose, including 
commercially, provided that appropriate credit is given to the creator, a link to the license is provided, and any changes are 

indicated. If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the 
original. 

 

reasoning	 is	 closely	 connected	 with	 participation	 in	 social	 life,	 further	 education,	
employment,	 and	 responsible	 citizenship.	 Large-scale	 assessments	 such	 as	 PISA	 have	
consequently	 provided	 an	 important	 basis	 for	 examining	 mathematical	 literacy	 across	
educational	 systems	 and	 for	 understanding	 how	 student	 characteristics	 and	 learning	
contexts	 are	 associated	 with	 achievement	 (Anderson	 et	 al.,	 2007;	 Stacey,	 2011).	 Recent	
research	 likewise	 continues	 to	 position	 numeracy	 as	 a	 central	 concern	 in	 mathematics	
education,	 including	 work	 addressing	 mathematical	 literacy,	 assessment,	 instructional	
practices,	and	opportunities	for	students	to	develop	numeracy	in	different	contexts	(Hodgen	
&	Noyes,	2026;	Tran,	2026).	

As	 attention	 to	 numeracy	 has	 grown,	 research	 has	 moved	 beyond	 defining	 the	
construct	 toward	 examining	 how	 students	 develop	 and	 demonstrate	 it.	 Numeracy	 is	
embedded	 in	 contextual	 practices	 rather	 than	 being	 limited	 to	 decontextualized	
mathematical	 procedures,	 making	 the	 relationship	 between	 students,	 learning	
opportunities,	instructional	approaches,	and	assessment	particularly	important	(Gal	et	al.,	
2020;	Geiger	et	al.,	2015).	Research	has	shown	that	mathematical	literacy	can	be	supported	
through	 approaches	 that	 connect	 mathematics	 with	 authentic	 and	 culturally	 meaningful	
situations.	For	example,	recent	studies	have	investigated	ethnomathematics,	local	wisdom,	
technology-supported	 learning,	 and	 contextual	 assessment	 as	 ways	 of	 strengthening	
students’	opportunities	to	engage	with	mathematical	ideas	meaningfully	(Deda	et	al.,	2026;	
Maysarah	et	al.,	2026;	Payadnya	et	al.,	2026;	Sagita	et	al.,	2026).	Other	studies	have	examined	
technological	and	pedagogical	innovations,	including	augmented	reality,	adaptive	e-learning,	
and	 mobile-based	 learning,	 demonstrating	 the	 continuing	 effort	 to	 create	 learning	
environments	 that	 support	 mathematical	 literacy	 development	 (Leton	 et	 al.,	 2026;	
Muhaimin	 et	 al.,	 2026;	 Talib	 et	 al.,	 2026).	 These	 developments	 indicate	 that	 numeracy	
performance	should	be	understood	as	a	multidimensional	educational	outcome	rather	than	
as	a	simple	reflection	of	students’	demographic	characteristics.	

Against	this	broader	background,	gender	remains	an	important	but	unresolved	issue	
in	mathematics	education	research.	Studies	have	not	produced	a	uniform	account	of	how	
gender	is	related	to	mathematical	performance	or	to	the	factors	associated	with	learning.	
For	instance,	Hemmings	et	al.	(2011),	using	data	from	Australian	secondary	school	students,	
found	 that	 females	 tended	 to	 report	more	 positive	 attitudes	 toward	mathematics,	 while	
gender	itself	was	no	longer	a	significant	predictor	of	mathematics	achievement	after	prior	
achievement	 and	 attitudes	were	 taken	 into	 account.	 Similarly,	 research	 using	 large-scale	
TIMSS	 data	 has	 shown	 that	 gender	 differences	 can	 emerge	 in	 mathematics-related	
psychological	 constructs	 even	 when	 achievement	 and	 other	 background	 variables	 are	
considered.	 Mejía-Rodríguez	 et	 al.	 (2021),	 for	 example,	 identified	 significant	 gender	
differences	in	mathematics	self-concept	across	many	of	the	countries	examined,	generally	
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favoring	boys,	and	found	that	these	differences	persisted	after	controlling	for	achievement	
and	 parental	 characteristics.	 These	 findings	 suggest	 that	 gender-related	 patterns	 in	
mathematics	 education	 cannot	 be	 interpreted	 solely	 through	 differences	 in	 test	 scores.	
Instead,	 gender	 may	 intersect	 with	 attitudes,	 self-concept,	 prior	 achievement,	 learning	
experiences,	and	other	contextual	factors.	

This	 complexity	 also	means	 that	 group	 averages	 alone	may	provide	 only	 a	 partial	
picture	 of	 gender-related	 differences	 in	mathematics	 learning.	 Research	 has	 increasingly	
examined	additional	 variables	 that	may	 explain	 variation	 in	mathematical	 and	numeracy	
outcomes.	The	home	numeracy	environment,	 for	 example,	has	been	 shown	 to	 contribute	
uniquely	to	early	numeracy	after	accounting	for	child	characteristics	and	the	home	literacy	
environment	 (Segers	 et	 al.,	 2015).	 Research	 on	 mathematics	 achievement	 has	 similarly	
emphasized	the	role	of	prior	achievement	and	attitudes	rather	than	treating	gender	as	an	
isolated	 explanatory	 factor	 (Hemmings	 et	 al.,	 2011).	More	 recent	 studies	 have	 examined	
factors	 associated	 with	 numeracy	 through	 data-driven	 approaches,	 while	 others	 have	
focused	on	students’	mathematical	thinking	processes	and	decision-making	characteristics	
(Roza	 et	 al.,	 2026;	 Rosita	 et	 al.,	 2026).	 At	 the	 instructional	 level,	 studies	 have	 explored	
differentiated	learning,	contextual	tasks,	and	culturally	situated	learning	as	approaches	for	
responding	 to	 differences	 among	 learners	 (Deda	 et	 al.,	 2026;	 Siregar	 et	 al.,	 2026).	
Collectively,	these	approaches	indicate	that	investigating	demographic	differences	is	most	
informative	when	 it	 is	 situated	within	a	broader	understanding	of	 the	 factors	 that	 shape	
numeracy	development	and	performance.	

Recent	 intervention	 studies	 further	 illustrate	 the	 importance	 of	 learning	 context.	
Maysarah	 et	 al.	 (2026)	 examined	 an	 Ethno-Project-Based	 Learning	 model	 supported	 by	
GeoGebra	and	reported	improved	mathematical	literacy	among	senior	high	school	students	
compared	 with	 conventional	 instruction.	 Talib	 et	 al.	 (2026)	 investigated	 Android-based	
modules	 integrating	 deep	 learning	 and	 intrapersonal	 intelligence	 to	 support	 secondary	
students’	 mathematical	 literacy.	 Similarly,	 Muhaimin	 et	 al.	 (2026)	 examined	 augmented	
reality	as	a	technological	development	for	mathematics	learning,	while	Leton	et	al.	(2026)	
combined	augmented	reality	with	local	wisdom	in	teaching	exponents.	Other	research	has	
emphasized	 the	 importance	 of	 designing	 meaningful	 numeracy	 tasks	 and	 assessment	
opportunities,	including	contextual	assessment	frameworks	(Lestari	et	al.,	2026;	Sagita	et	al.,	
2026).	 These	 studies	 do	 not	 directly	 resolve	 the	 question	 of	 whether	 male	 and	 female	
students	differ	in	numeracy	performance;	rather,	they	demonstrate	that	students’	numeracy	
outcomes	 are	 situated	 within	 instructional,	 cognitive,	 technological,	 and	 contextual	
conditions.	Consequently,	a	gender	comparison	should	be	interpreted	cautiously	and	should	
not	be	assumed	to	represent	a	causal	effect	of	gender.	

The	literature	therefore	leaves	a	specific	empirical	question	unresolved.	Much	of	the	
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recent	work	represented	in	the	Scopus	literature	has	focused	on	improving	mathematical	
literacy	through	instructional	innovation,	examining	contextual	opportunities	for	numeracy	
development,	or	investigating	student	characteristics	associated	with	mathematics	learning	
(Deda	et	al.,	2026;	Maysarah	et	al.,	2026;	Payadnya	et	al.,	2026;	Roza	et	al.,	2026;	Tran,	2026).	
Other	studies	have	investigated	gender	differences	in	mathematics-related	constructs	or	the	
relationship	between	gender	and	mathematics	achievement	while	accounting	for	additional	
variables	(Hemmings	et	al.,	2011;	Mejía-Rodríguez	et	al.,	2021).	However,	these	strands	of	
research	do	not	 establish	whether	differences	 in	numeracy	performance	are	 consistently	
observable	across	educational	contexts,	particularly	in	a	Grade	X	Islamic	Integrated	Senior	
High	 School	 setting.	 The	 present	 study	 addresses	 this	 gap	 by	 examining	 numeracy	
performance	directly	through	a	comparative	analysis	of	male	and	female	students	within	the	
same	school	context.	This	focus	is	important	because	a	within-school	comparison	provides	
a	 more	 contextually	 bounded	 examination	 of	 the	 observed	 distribution	 of	 numeracy	
performance	while	avoiding	claims	that	gender	itself	causes	differences	in	achievement.	In	
addition	 to	 statistical	 significance,	 examining	 the	 magnitude	 of	 the	 observed	 difference	
through	an	estimated	effect	size	provides	a	more	complete	interpretation	than	relying	on	the	
p-value	alone.	

Accordingly,	 this	 study	 examines	whether	 numeracy	 performance	 differs	 between	
male	and	female	Grade	X	students	at	SMAIT	Nurul	Asafa	Takalar.	The	study	compares	the	
two	 naturally	 formed	 gender	 groups	 using	 numeracy	 test	 scores	 and	 evaluates	 both	 the	
statistical	significance	and	standardized	magnitude	of	the	observed	difference.	The	study	is	
guided	by	the	following	research	question:	Is	there	a	difference	in	numeracy	performance	
between	male	and	female	students	in	Grade	X	at	SMAIT	Nurul	Asafa	Takalar?	By	addressing	
this	 question,	 the	 study	 contributes	 empirical	 evidence	 from	 a	 specific	 secondary-school	
context	to	the	broader	discussion	of	gender	and	numeracy,	while	recognizing	that	observed	
differences	 in	 performance	 should	 be	 considered	 alongside	 the	 wider	 instructional	 and	
learner-related	factors	identified	in	previous	research.	

2. Methodology	

Research	Design	
A	 quantitative	 comparative	 design	 was	 used	 in	 this	 study.	 The	 design	 examined	

numeracy	 performance	 across	 male	 and	 female	 students	 who	 were	 already	 grouped	 by	
gender;	 no	 experimental	 or	 control	 conditions	 were	 assigned,	 and	 no	 intervention	 was	
administered.	This	approach	was	appropriate	for	the	research	question	because	it	compares	
the	numeracy	performance	of	two	naturally	formed	groups	(Sugiyono,	2019).	

The	 study	 involved	 Grade	 X	 students	 at	 SMAIT	 Nurul	 Asafa	 Takalar.	 Gender	 was	
treated	 as	 the	 grouping	 variable,	 while	 numeracy	 performance,	 measured	 through	 a	
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numeracy	test,	served	as	the	outcome	variable.	The	analysis	compared	the	central	tendency	
of	numeracy	scores	across	the	two	naturally	formed	groups.	

Participants 
All	Grade	X	students	enrolled	at	SMAIT	Nurul	Asafa	Takalar	participated	in	the	study.	

A	total	of	60	students	participated	in	the	study,	consisting	of	30	male	students	and	30	female	
students.	The	two	comparison	groups	were	therefore	equal	in	size.	Because	the	entire	Grade	
X	cohort	was	included,	the	participants	represented	the	full	cohort	available	at	the	school	
rather	than	a	selected	subsample.	

Including	 the	 full	 Grade	 X	 cohort	 allowed	 the	 study	 to	 compare	male	 and	 female	
students	within	the	same	school	context.	The	analysis	was	therefore	focused	specifically	on	
the	observed	differences	between	these	two	groups	of	Grade	X	students.	

Data	Collection	and	Instrument	
A	numeracy	test	was	administered	to	all	60	participants.	The	test	provided	individual	

scores	representing	students’	numeracy	performance.	The	same	assessment	procedure	was	
used	for	both	groups,	providing	a	common	basis	for	comparison.	

The	manuscript	identifies	the	instrument	only	as	a	numeracy	test	and	does	not	report	
its	 number	 of	 items,	 item	 format,	 scoring	 rubric,	 development	 or	 adaptation	 process,	 or	
evidence	of	validity	and	reliability.	These	details	have	therefore	not	been	inferred	here.	Such	
information	should	be	incorporated	if	documentation	of	the	instrument	and	its	psychometric	
properties	is	available.	

Data	Analysis	
The	data	were	analyzed	in	JASP.	The	analysis	first	described	the	numeracy	scores	and	

then	examined	the	difference	between	the	two	gender	groups.	
Descriptive	statistics	were	first	calculated	separately	for	male	and	female	students.	

The	 descriptive	 analysis	 included	 the	 number	 of	 valid	 observations,	 mean,	 standard	
deviation,	 median,	 minimum,	 and	 maximum	 scores.	 These	 measures	 describe	 the	
performance	of	each	group	and	indicate	the	direction	and	size	of	the	raw	difference	between	
the	group	means.	

The	 Shapiro–Wilk	 test	 was	 then	 used	 to	 examine	 distributional	 assumptions.	
Normality	was	assessed	for	the	relevant	data	before	the	comparative	analysis.	The	analysis	
reported	both	group-specific	Shapiro–Wilk	results	and	a	Shapiro–Wilk	test	for	the	residuals.	
Because	 the	 reported	 results	 include	 both	 forms	 of	 assessment,	 they	 are	 presented	
separately	rather	than	treated	as	interchangeable	indicators	of	normality.	

The	 Brown–Forsythe	 test	 was	 used	 to	 examine	 whether	 the	 variances	 differed	
between	 the	 two	 groups.	 This	 procedure	 was	 used	 to	 assess	 whether	 the	 variability	 in	
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numeracy	scores	differed	statistically	between	male	and	female	students.	The	resulting	test	
statistic	 and	 probability	 value	 were	 considered	 when	 evaluating	 the	 suitability	 of	 the	
subsequent	mean-comparison	procedure.	

An	independent-samples	t-test	was	then	used	to	compare	the	mean	numeracy	scores	
of	male	and	female	students.	This	analysis	directly	addressed	the	research	question:	whether	
numeracy	performance	differed	between	male	and	female	Grade	X	students	at	SMAIT	Nurul	
Asafa	Takalar.	 The	 analysis	was	 conducted	using	 a	 significance	 level	 of	 α	 =	 .05.	 The	null	
hypothesis	stated	that	there	was	no	difference	in	mean	numeracy	scores	between	male	and	
female	students,	whereas	the	alternative	hypothesis	stated	that	a	difference	existed	between	
the	two	groups.	

Cohen’s	d	was	also	calculated	to	describe	the	standardized	magnitude	of	the	observed	
difference.	 Effect	 size	was	 included	 to	 provide	 a	 standardized	 estimate	 of	 the	 difference	
between	the	two	groups	rather	than	relying	solely	on	the	probability	value	from	the	t-test.	
The	sign	of	Cohen’s	d	was	retained	to	indicate	the	direction	of	the	group	comparison,	while	
its	 absolute	 magnitude	 was	 considered	 when	 describing	 the	 size	 of	 the	 standardized	
difference.	The	calculation	followed	the	effect-size	framework	reported	by	Cohen	(1988).	

The	statistical	results	were	interpreted	in	relation	to	the	research	question	and	the	
observed	 data.	 Statistical	 significance	 and	 effect	 size	 were	 treated	 as	 distinct	 forms	 of	
evidence:	 the	 p-value	 was	 used	 to	 evaluate	 evidence	 against	 the	 null	 hypothesis	 at	 the	
prespecified	 α	 =	 .05	 level,	 whereas	 Cohen’s	 d	 was	 used	 to	 quantify	 the	 standardized	
magnitude	of	the	observed	group	difference.	

3. Results	and	Discussion	

Descriptive	Statistics	
Table	 1	 summarizes	 students’	 numeracy	 performance	 by	 gender.	 The	 analysis	

involved	60	Grade	X	 students,	 comprising	30	male	 students	and	30	 female	 students.	The	
descriptive	 statistics	 include	 the	 mean,	 standard	 deviation,	 median,	 minimum,	 and	
maximum	scores	for	each	group.	
Table	1:	Descriptive	Statistics	of	Numeracy	Performance	by	Gender	
Descriptive	Statistics			

Value	
		 Male	 Female	

Valid	 30	 30	
Missing	 0	 0	
Median	 77.50	 80.00	
Mean	(arithmetic)	 74.53	 78.03	
Std.	Deviation	 9.719	 7.889	
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Descriptive	Statistics			
Value	

Shapiro-Wilk	 0.9348	 0.9253	
P-value	of	Shapiro-Wilk	 .066	 .037	
Minimum	 54.00	 60.00	

Maximum	 89.00	 89.00	
Female	students	recorded	a	higher	mean	numeracy	score	 than	male	students.	The	

mean	score	for	female	students	was	78.03	(SD	=	7.889),	compared	with	74.53	(SD	=	9.719)	
for	male	students.	The	difference	between	the	two	group	means	was	therefore	3.50	points	
in	favor	of	female	students.	The	median	score	was	also	higher	for	female	students	(80.00)	
than	for	male	students	(77.50).	The	observed	scores	ranged	from	60	to	89	among	female	
students	and	from	54	to	89	among	male	students.	The	female	group	therefore	had	the	higher	
central	tendency,	although	the	score	ranges	overlapped	substantially.	

Normality	Test	
Normality	was	 examined	with	 the	 Shapiro–Wilk	 test,	with	 the	 results	 reported	 in	

Table	2.	
Table	2:	Shapiro–Wilk	Test	of	Normality	
Test	of	Normality	(Shapiro-Wilk)		
Residuals	 W	 p	
Value	 0.943	 .007	
Note.		Signi&icant	results	suggest	a	deviation	from	normality.	

The	Shapiro–Wilk	results	indicated	that	the	male	group	did	not	show	a	statistically	
significant	deviation	from	normality,	W	=	.935,	p	=	.066.	In	contrast,	female	students	showed	
a	statistically	significant	deviation	from	normality,	W	=	 .925,	p	=	 .037.	The	analysis	of	the	
residuals	 also	 produced	 a	 statistically	 significant	 result,	W	 =	 .943,	 p	 =	 .007,	 indicating	 a	
deviation	from	normality	in	the	residual	distribution.	This	result	is	reported	transparently	
because	it	represents	an	assumption	relevant	to	the	subsequent	mean-comparison	analysis.	

Test	of	Equality	of	Variances	
The	Brown–Forsythe	test	was	used	to	assess	the	equality	of	variances	between	the	

male	and	female	groups;	the	result	is	reported	in	Table	3.	
Table	3:	Test	of	Equality	of	Variances	(Brown–Forsythe)	
Test	of	Equality	of	Variances	(Brown-Forsythe)		

Value	 F	 df1	 df2	 p	
1.171	 1	 58	 .284	

The	Brown–Forsythe	test	produced	F(1,	58)	=	1.171,	p	=	 .284.	Because	the	p-value	
was	greater	than	.05,	there	was	no	statistically	significant	evidence	of	a	difference	in	score	
variances	 between	 the	 male	 and	 female	 groups.	 The	 variability	 of	 numeracy	 scores	 can	
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therefore	 be	 considered	 comparable	 across	 the	 two	 groups	 for	 the	 purpose	 of	 the	
subsequent	comparison.	

Comparison	of	Numeracy	Scores	
An	 independent-samples	 t-test	was	conducted	 to	determine	whether	 the	observed	

difference	 in	 numeracy	performance	between	male	 and	 female	 students	was	 statistically	
significant	(Table	4).	
Table	4:	Independent-Samples	t-Test	
Independent	Samples	T-Test			

t	 df	 p	 Cohen's	d	 SE	Cohen's	d	
Value	 -1.531	 58	 .131	 -0.3954	 0.2632	
Note.		Student's	t-test.	

The	 independent-samples	 t-test	 produced	 t(58)	 =	 −1.531,	 p	 =	 .131.	 Because	 p	
exceeded	the	prespecified	.05	significance	level,	the	null	hypothesis	was	not	rejected.	Thus,	
the	 analysis	 did	 not	 detect	 a	 statistically	 significant	 difference	 in	 numeracy	 performance	
between	male	and	female	Grade	X	students	at	SMAIT	Nurul	Asafa	Takalar.	

Female	students	had	the	higher	observed	mean,	but	the	3.50-point	difference	was	not	
statistically	 significant.	Therefore,	 the	descriptive	difference	should	not	be	 interpreted	as	
evidence	of	 a	 statistically	 established	gender	difference	 in	numeracy	performance	within	
this	sample.	

Effect	Size	
Cohen’s	d	was	calculated	alongside	the	significance	test	to	estimate	the	standardized	

magnitude	of	the	observed	difference.	As	reported	in	Table	4,	Cohen’s	d	was	−0.3954,	with	a	
standard	error	of	0.2632.	Because	the	sign	indicates	the	direction	of	the	group	comparison,	
the	absolute	magnitude	of	the	effect	size	was	approximately	0.40.	

Using	 Cohen’s	 (1988)	 conventional	 reference	 points,	 the	 observed	 standardized	
difference	 falls	 between	 the	 commonly	 used	 small	 (d	 =	 0.20)	 and	 medium	 (d	 =	 0.50)	
benchmarks.	 This	 estimated	 effect	 size	 indicates	 that	 the	 observed	 difference	 in	 mean	
numeracy	 scores	 was	 not	 negligible	 in	 standardized	 terms,	 but	 it	 should	 be	 interpreted	
together	with	the	nonsignificant	p-value	and	the	characteristics	of	the	present	sample.	

Overall,	female	students	had	the	higher	observed	mean	numeracy	score,	with	a	mean	
difference	of	3.50	points.	However,	the	independent-samples	t-test	did	not	provide	sufficient	
statistical	evidence	to	conclude	that	the	two	groups	differed	in	numeracy	performance,	t(58)	
=	−1.531,	p	=	.131.	The	estimated	effect	size	(d	=	−0.3954)	indicates	a	standardized	difference	
of	 approximately	 0.40	 in	 the	 observed	 direction.	 These	 results	 are	 considered	 below	 in	
relation	to	previous	research	on	gender	and	numeracy	performance.	
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Discussion	
This	 study	 compared	 numeracy	 performance	 between	 male	 and	 female	 Grade	 X	

students	at	SMAIT	Nurul	Asafa	Takalar.	The	findings	become	clearer	when	the	group	means,	
inferential	test,	and	effect	size	are	considered	together.	Although	female	students	obtained	a	
higher	 mean	 numeracy	 score	 than	 male	 students,	 with	 a	 difference	 of	 3.50	 points,	 the	
independent-samples	t-test	did	not	provide	sufficient	statistical	evidence	to	conclude	that	
the	two	groups	differed	in	their	mean	numeracy	performance,	t(58)	=	−1.531,	p	=	.131.	The	
standardized	mean	difference	was	Cohen’s	d	=	−0.3954,	indicating	an	observed	difference	
that	 was	 larger	 than	 a	 negligible	 difference	 but	 remained	 below	 Cohen’s	 conventional	
benchmark	for	a	medium	effect	(Cohen,	1988).	Taken	together,	the	results	do	not	support	
interpreting	 the	 higher	 female	 mean	 as	 evidence	 of	 a	 systematic	 gender	 difference	 in	
numeracy	within	this	cohort.	Rather,	the	results	indicate	that	male	and	female	students	in	
this	 particular	 school	 displayed	 broadly	 comparable	 numeracy	 performance,	 while	 the	
observed	difference	in	means	warrants	further	investigation.	

This	 result	 illustrates	 why	 descriptive	 differences,	 statistical	 evidence,	 and	 effect	
magnitude	need	to	be	distinguished.	The	higher	 female	mean	suggests	a	difference	 in	the	
observed	 scores,	 but	 the	 p-value	 does	 not	 provide	 sufficient	 evidence	 to	 reject	 the	 null	
hypothesis	 at	 the	 .05	 level.	 At	 the	 same	 time,	 the	 estimated	 effect	 size	 shows	 that	 the	
difference	 is	not	necessarily	zero	 in	practical	 terms.	Cohen’s	(1988)	 framework	places	an	
effect	 of	 approximately	 .40	 between	 the	 conventional	 small	 and	 medium	 benchmarks.	
However,	the	effect	size	should	be	interpreted	together	with	the	sample	size	and	uncertainty	
surrounding	the	estimate	rather	than	as	independent	evidence	that	gender	has	an	effect	on	
numeracy.	The	present	study	included	60	students,	equally	divided	between	the	two	groups.	
Consequently,	the	findings	are	most	appropriately	understood	as	evidence	concerning	this	
particular	 Grade	 X	 cohort	 rather	 than	 as	 evidence	 of	 a	 general	 gender	 pattern.	 This	
distinction	is	especially	important	in	numeracy	research	because	performance	may	reflect	
multiple	interacting	characteristics	of	students	and	their	learning	environments	rather	than	
a	single	demographic	grouping.	

The	 findings	 are	 consistent	 with	 literature	 showing	 that	 gender	 patterns	 in	
mathematics-related	outcomes	vary	across	contexts.	Hemmings	et	al.	(2011),	for	example,	
reported	that	female	students	in	an	Australian	secondary-school	context	tended	to	express	
more	positive	attitudes	toward	mathematics,	but	gender	was	not	a	significant	predictor	of	
mathematics	achievement	after	prior	achievement	and	attitudes	were	taken	into	account.	
This	comparison	is	relevant	because	it	shows	that	an	observed	gender-related	pattern	can	
change	when	other	learner	characteristics	are	taken	into	account.	Similarly,	Mejía-Rodríguez	
et	 al.	 (2021),	 using	 TIMSS	 2015	 data	 across	 countries,	 identified	 gender	 differences	 in	
mathematics	self-concept,	generally	favoring	boys,	but	their	analysis	also	showed	that	such	
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differences	 should	 be	 considered	 alongside	 achievement	 and	 parental	 characteristics.	
Together,	these	findings	suggest	that	gender-related	patterns	may	depend	on	the	outcome	
being	measured.	A	difference	in	mathematics	self-concept,	for	example,	does	not	necessarily	
translate	into	a	statistically	detectable	difference	in	numeracy	performance.	

The	present	result	is	also	similar	to	Mellyzar	et	al.	(2021),	who	reported	somewhat	
higher	 numeracy	 performance	 among	 female	 students	 but	 no	 statistically	 significant	
difference	between	the	groups.	More	importantly,	their	study	identified	a	strong	relationship	
between	self-efficacy	and	numeracy	performance.	This	result	helps	place	the	current	finding	
in	context:	gender	should	not	be	considered	apart	 from	psychological	characteristics	 that	
may	be	more	closely	related	to	students’	engagement	with	mathematical	tasks.	If	students	
with	different	gender	identities	possess	varying	levels	of	self-efficacy,	learning	experience,	
motivation,	or	persistence,	these	characteristics	may	contribute	to	performance	differences	
within	 each	 group	 and	 potentially	 reduce	 the	 explanatory	 value	 of	 gender	 as	 a	 simple	
grouping	variable.	The	present	study	did	not	measure	these	variables,	so	their	contribution	
cannot	be	tested	here.	Nevertheless,	the	evidence	from	Mellyzar	et	al.	(2021)	indicates	why	
a	non-significant	gender	comparison	should	not	be	interpreted	as	evidence	that	individual	
differences	in	numeracy	are	unimportant.	

The	result	can	also	be	considered	alongside	Indonesian	studies	conducted	at	different	
educational	levels.	Mariamah	et	al.	(2021)	reported	a	higher	proportion	of	high	numeracy	
performance	among	female	elementary-school	students,	while	Maryam	et	al.	(2025)	found	a	
significant	gender	difference	in	numeracy	among	junior	high	school	students,	with	female	
students	 obtaining	 higher	 performance.	 These	 findings	 differ	 from	 the	 absence	 of	 a	
statistically	significant	difference	in	the	present	Grade	X	cohort.	Rather	than	treating	these	
results	as	contradictory,	the	differences	across	studies	suggest	that	the	relationship	between	
gender	and	numeracy	may	vary	with	educational	level,	student	characteristics,	assessment	
conditions,	and	local	learning	contexts.	A	result	observed	among	elementary	or	junior	high	
school	 students	 cannot	 automatically	 be	 generalized	 to	 senior	 high	 school	 students.	 The	
transition	 to	 higher	 levels	 of	 schooling	 may	 involve	 changes	 in	 mathematical	 content,	
instructional	expectations,	assessment	demands,	and	students’	prior	learning	experiences,	
all	 of	 which	 may	 affect	 the	 extent	 to	 which	 group	 differences	 become	 visible	 in	 test	
performance.	

The	 qualitative	 evidence	 reported	 by	 Khotimah	 and	 Siswono	 (2025)	 provides	 an	
additional	 explanation	 for	 why	 differences	 in	 final	 scores	 may	 be	 limited	 even	 when	
differences	between	male	and	 female	students	exist	 in	mathematical	activity.	Their	study	
indicated	 that	gender-related	differences	 could	be	more	apparent	 in	 the	problem-solving	
process	than	in	the	final	outcome.	In	particular,	differences	were	observed	in	how	students	
approached	 stages	of	problem	solving,	 including	planning	and	organizing	 their	 solutions.	
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This	perspective	is	particularly	relevant	to	the	present	study	because	the	outcome	variable	
was	 the	 score	 obtained	 from	 a	 numeracy	 test.	 A	 score	 captures	 the	 correctness	 or	
performance	represented	by	the	assessment	but	does	not	necessarily	reveal	how	students	
interpreted	 the	problem,	 selected	 a	 strategy,	monitored	 their	 reasoning,	 or	 arrived	 at	 an	
answer.	Therefore,	the	absence	of	a	statistically	significant	difference	in	total	scores	does	not	
establish	 that	 male	 and	 female	 students	 necessarily	 use	 identical	 cognitive	 or	 problem-
solving	 approaches.	 It	 instead	 indicates	 that	 such	 possible	 process	 differences	 were	 not	
examined	by	the	present	outcome	measure.	

The	multidimensional	nature	of	numeracy	provides	another	important	consideration.	
Geiger	et	al.	 (2015)	conceptualized	numeracy	broadly,	emphasizing	 that	 it	 involves	more	
than	 procedural	 calculation	 and	 encompasses	 the	 use	 of	 mathematical	 knowledge	 in	
different	situations	and	practices.	Gal	et	al.	(2020)	similarly	emphasized	the	contextual	and	
functional	dimensions	of	numeracy.	From	 this	perspective,	 an	overall	 test	 score	 captures	
only	one	observable	expression	of	numeracy	competence.	Students	may	perform	similarly	
on	 an	 aggregate	 score	 while	 differing	 in	 specific	 aspects	 of	 reasoning,	 interpretation,	
representation,	or	application.	Research	on	contextual	numeracy	has	likewise	demonstrated	
the	 importance	 of	 the	 opportunities	 students	 receive	 to	 engage	 with	 meaningful	
mathematical	situations	(Deda	et	al.,	2026;	Sagita	et	al.,	2026).	Accordingly,	the	absence	of	a	
statistically	 significant	 gender	 difference	 should	 be	 interpreted	 as	 a	 finding	 about	 the	
measured	numeracy	outcome,	not	as	evidence	that	gender	is	unrelated	to	every	dimension	
of	numeracy	development.	

Research	on	factors	associated	with	numeracy	also	supports	this	interpretation.	Roza	
et	al.	(2026),	using	educational	assessment	data	from	Indonesia	and	decision-tree	analysis,	
found	that	numeracy	proficiency	was	associated	with	multiple	 factors,	with	 literacy	skills	
emerging	 as	 the	 dominant	 predictor	 in	 their	 model.	 Their	 analysis	 also	 identified	
psychological	 well-being,	 learning-environment	 quality,	 teacher	 competence,	 and	 school	
inclusivity	 as	 associated	 factors.	 Although	 that	 study	 used	 a	 different	 methodology	 and	
should	not	be	used	to	infer	causal	relationships	in	the	present	context,	its	findings	illustrate	
the	complexity	of	numeracy	performance	and	provide	a	useful	contrast	to	analyses	that	focus	
on	 a	 single	 demographic	 characteristic.	 Similarly,	 Segers	 et	 al.	 (2015)	 demonstrated	 the	
contribution	 of	 the	 home	numeracy	 environment	 to	 early	 numeracy	 after	 accounting	 for	
other	child	and	home	characteristics.	Taken	together,	these	studies	place	students’	numeracy	
performance	 within	 a	 wider	 set	 of	 educational,	 psychological,	 familial,	 and	 contextual	
conditions.	The	current	finding	therefore	supports	a	more	cautious	interpretation	of	gender	
differences:	gender	may	describe	group	membership,	but	it	does	not	provide	a	sufficiently	
comprehensive	account	of	why	students	perform	differently.	

This	 interpretation	 also	 accords	 with	 recent	 research	 emphasizing	 instructional	
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opportunities	 and	 learning-environment	 design.	 Studies	 involving	 ethnomathematics,	
contextual	 learning,	 technology-supported	 instruction,	 and	 differentiated	 learning	 have	
demonstrated	that	mathematical	literacy	and	numeracy	can	be	approached	through	diverse	
pedagogical	 conditions	 (Deda	 et	 al.,	 2026;	 Maysarah	 et	 al.,	 2026;	 Payadnya	 et	 al.,	 2026;	
Siregar	et	al.,	2026).	Other	studies	have	explored	augmented	reality,	mobile-based	learning,	
and	adaptive	digital	environments	as	means	of	expanding	students’	opportunities	to	engage	
with	mathematical	ideas	(Leton	et	al.,	2026;	Muhaimin	et	al.,	2026;	Talib	et	al.,	2026).	These	
studies	 do	 not	 directly	 explain	 the	 gender	 comparison	 observed	 at	 SMAIT	 Nurul	 Asafa	
Takalar,	but	they	strengthen	an	important	interpretation	of	the	present	findings:	comparable	
numeracy	 performance	 between	male	 and	 female	 students	may	 be	 understood	within	 a	
learning	 environment	 in	 which	 instructional	 opportunities,	 rather	 than	 gender	 alone,	
provide	 important	 conditions	 for	 students’	 performance.	 At	 the	 same	 time,	 because	 the	
present	 study	 did	 not	 measure	 instructional	 practices	 or	 learning	 opportunities,	 this	
interpretation	remains	theoretically	informed	rather	than	an	empirically	tested	explanation.	

From	a	methodological	standpoint,	the	findings	also	show	the	value	of	reporting	effect	
size	 alongside	 significance	 testing.	 The	 p-value	 answers	 a	 specific	 inferential	 question	
concerning	 the	 evidence	 against	 the	 null	 hypothesis,	 whereas	 Cohen’s	 d	 describes	 the	
standardized	magnitude	 and	 direction	 of	 the	 observed	 group	 difference.	 Reporting	 both	
therefore	provides	a	fuller	account	of	the	result	than	reporting	the	t-test	alone.	The	current	
combination	of	a	non-significant	p-value	and	an	effect	size	of	approximately	.40	illustrates	
why	 statistical	 significance	 and	 substantive	 magnitude	 should	 not	 be	 treated	 as	
interchangeable	concepts.	Nevertheless,	the	effect	should	not	be	described	as	evidence	of	a	
practically	important	gender	difference	without	considering	its	uncertainty	and	the	study’s	
limited	 sample.	 Future	 studies	 with	 larger	 and	 more	 diverse	 samples	 could	 determine	
whether	 the	 observed	 direction	 and	 magnitude	 are	 replicated	 across	 schools	 and	
educational	settings.	

The	findings	have	several	implications	for	mathematics	education.	First,	the	findings	
provide	 no	 empirical	 basis	 within	 this	 cohort	 for	 treating	 male	 and	 female	 students	 as	
fundamentally	different	groups	 in	 terms	of	overall	numeracy	performance.	Teachers	may	
therefore	 need	 to	 avoid	 assuming	 that	 one	 gender	 requires	 systematically	 different	
numeracy	instruction	solely	because	of	gender	membership.	Second,	the	findings	reinforce	
the	 value	 of	 examining	 learner	 characteristics	 beyond	demographic	 categories.	 Variables	
such	 as	 self-efficacy,	 motivation,	 prior	 achievement,	 learning	 experience,	 and	 problem-
solving	 processes	 may	 provide	more	 informative	 explanations	 of	 individual	 variation	 in	
numeracy	performance,	as	suggested	by	the	literature	discussed	above.	Third,	assessment	
research	should	consider	whether	aggregate	scores	adequately	capture	the	dimensions	of	
numeracy	 that	are	educationally	relevant.	Combining	quantitative	performance	measures	

https://creativecommons.org/licenses/by-sa/4.0/


CONOCIMIENTO: Journal of Education and Social Sciences      45     
 Vol. 1, No. 1 (2026) 
https://journal.ziacenter.org/index.php/conocimiento 

 

 
This content is covered by a Creative Commons license, Attribution-ShareAlike 4.0 International (CC BY-SA 4.0). This license 

allows re-users to copy, distribute, remix, transform, and build upon the material in any medium or format, for any purpose, including 
commercially, provided that appropriate credit is given to the creator, a link to the license is provided, and any changes are 

indicated. If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the 
original. 

 

with	process-oriented	or	qualitative	evidence	could	reveal	differences	that	a	final	score	alone	
cannot	detect.	

The	main	contribution	of	this	study	is	its	context-specific	evidence	that	a	descriptive	
difference	 in	 numeracy	 scores	 between	 male	 and	 female	 Grade	 X	 students	 does	 not	
necessarily	 correspond	 to	 a	 statistically	 significant	 group	 difference.	 The	 study	 also	
contributes	 by	 reporting	 the	 magnitude	 of	 the	 observed	 difference	 rather	 than	 relying	
exclusively	 on	 statistical	 significance.	 This	 is	 particularly	 relevant	 given	 the	 inconsistent	
findings	across	previous	studies	and	the	multidimensional	character	of	numeracy.	However,	
the	contribution	should	be	 interpreted	within	the	boundaries	of	 the	research	design.	The	
study	involved	the	complete	Grade	X	cohort	of	a	single	school,	and	the	numeracy	instrument	
is	described	in	the	manuscript	only	as	a	numeracy	test;	information	about	its	item	structure,	
validity,	 reliability,	 and	 scoring	procedure	 is	 not	 provided.	 In	 addition,	 the	 study	did	not	
measure	psychological,	 instructional,	 family,	or	contextual	variables	 that	may	account	 for	
individual	variation	in	performance.	The	normality	analysis	also	indicated	a	deviation	from	
normality	for	the	reported	residuals	(p	=	.007),	although	the	groups	were	balanced	and	their	
variances	were	not	significantly	different.	These	considerations	limit	the	extent	to	which	the	
findings	can	be	generalized	beyond	the	studied	cohort.	

Taken	together,	the	findings	suggest	that	gender-related	differences	in	numeracy	are	
better	treated	as	context-dependent	empirical	questions	than	as	assumed	characteristics	of	
male	 and	 female	 students.	 The	 female	 group	 obtained	 a	 higher	 observed	mean,	 but	 the	
evidence	 from	 the	 inferential	 test	 was	 insufficient	 to	 establish	 a	 statistically	 significant	
difference.	In	combination	with	prior	research	showing	mixed	patterns	across	educational	
levels,	psychological	constructs,	and	learning	contexts,	the	present	result	supports	a	broader	
view	 of	 numeracy	 in	 which	 performance	 emerges	 from	 multiple	 interacting	 conditions.	
Future	 research	 could	 extend	 this	 work	 through	 larger	 multi-school	 samples	 and	 by	
combining	 gender	 comparisons	 with	 measures	 of	 self-efficacy,	 prior	 achievement,	
motivation,	learning	opportunities,	and	problem-solving	processes.	Such	approaches	would	
make	it	possible	to	determine	not	only	whether	group	differences	occur,	but	also	under	what	
educational	 conditions	 they	 emerge	 and	 which	 factors	 are	 most	 closely	 associated	 with	
students’	numeracy	performance.	

4. Conclusion	
This	study	examined	the	relationship	between	students’	perceptions	of	 field-based	

learning	 and	mathematical	 problem-solving	 ability	 among	 Grade	 XI	 students	 at	 SMAN	 6	
Gowa	identified	as	having	a	predominantly	kinesthetic	learning	style.	Based	on	data	from	50	
students,	 perceptions	 of	 field-based	 learning	were	 positively	 and	 significantly	 associated	
with	mathematical	problem-solving	ability	(r	=	.5339,	p	<	.001),	with	the	magnitude	of	the	
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association	 falling	 within	 the	 moderate	 range.	 The	 finding	 indicates	 that	 students	 who	
reported	more	favorable	perceptions	of	the	field-based	learning	experience	tended	to	obtain	
higher	 scores	 on	 the	 mathematical	 problem-solving	 assessment.	 The	 learning	 activities,	
which	 integrated	 problem-based	 learning	 with	 direct	 observation,	 measurement,	 data	
collection,	physical	representation,	calculation,	and	verification,	provided	the	instructional	
context	in	which	this	association	was	observed.	Importantly,	the	result	should	be	interpreted	
as	 an	 association	 rather	 than	 a	 causal	 effect,	 because	 the	 correlational	 design	 does	 not	
establish	 that	 field-based	 learning	 or	 students’	 perceptions	 of	 it	 caused	 differences	 in	
problem-solving	performance.		

The	findings	should	be	interpreted	in	light	of	several	limitations.	The	study	involved	
a	relatively	small	purposive	sample	from	a	single	school	and	focused	exclusively	on	students	
classified	 as	 predominantly	 kinesthetic	 using	 the	 VAK	 screening	 instrument	 available	
through	the	Aku	Pintar	application;	therefore,	the	findings	should	not	be	generalized	to	other	
learning-style	 groups	 or	 educational	 contexts	 without	 further	 evidence.	 In	 addition,	 the	
instructional	design	combined	problem-based	learning	and	field-based	learning,	making	it	
impossible	 to	 isolate	 the	 specific	 association	 attributable	 to	 the	 field-based	 component.	
Future	research	should	therefore	employ	larger	and	more	diverse	samples,	independently	
validated	measures	of	learner	characteristics,	and	comparative	or	experimental	designs	that	
can	distinguish	the	effects	of	instructional	approaches	and	examine	whether	the	observed	
pattern	 is	 sustained	 across	 different	 learning-style	 groups	 and	 mathematical	 topics.	
Longitudinal	and	mixed-methods	studies	could	also	investigate	how	students’	perceptions	
develop	and	how	specific	features	of	field-based	activities	relate	to	different	dimensions	of	
mathematical	problem	solving.	Despite	these	limitations,	the	present	study	contributes	an	
empirical	 perspective	 that	 shifts	 attention	 from	 simply	 comparing	 learning-style	 groups	
toward	examining	how	students’	perceptions	of	a	specific	instructional	context	are	related	
to	their	mathematical	problem-solving	performance	within	a	defined	learner	group.	
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