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Abstract

Elementary students’ numeracy deficits remain a persistent concern in Indonesia,
particularly in resource-constrained regions, yet no prior study has simultaneously evaluated the
GASING Method across all five basic arithmetic domains within a single intensive community-
based program. This study examined the effectiveness of the GASING Method in the Pandai
Berhitung Program, Central Bengkulu Regency (August 14-30, 2023). Using a pre-experimental
one-group pre-test—post-test design (n = 62 students, Grades 46, recruited via total sampling, as
this grade range matched the age level targeted by the GASING training curriculum), data were
analyzed through descriptive statistics, N-Gain (Hake, 1998), and the Wilcoxon signed-rank test.
Results showed significant improvement across all five domains (p < .001), with a high average
N-Gain (0.738) and large effect sizes (r = 0.849—0.895). However, causal inference is limited due
to the absence of a control group. These findings position the GASING Method as an accelerated
learning intervention with strong potential for short-term numeracy gains in resource-constrained
and geographically disadvantaged contexts, and provide a preliminary evidence base for program
replication pending further controlled research.
Keywords: GASING Method; Basic Arithmetic; N-Gain; Wilcoxon Signed-Rank Test;
Numeracy Intervention; Accelerated Learning

INTRODUCTION competency benchmark (OECD, 2023). At
Strong arithmetic skills are the bedrock the national level, in 2021, 18% of
of more advanced mathematical thinking. elementary  schools  (SD/MI)  were
Mastering the basic operations, addition, categorized as “requiring special
subtraction, multiplication, and division, is intervention” in numeracy
not just a school requirement; it shapes how (Kemendikbudristek, 2022).
children reason, solve problems, and navigate In response to this challenge, Prof.
everyday situations. Jordan et al. (2009), Yohanes Surya, Ph.D. developed the
through a four-year longitudinal study of 277 GASING Method (Gampang, Asyik,
children, demonstrated that number Menyenangkan/Easy,  Fun, Enjoyable),
competence developed in kindergarten is a designed to enable all students to learn
strong predictor of  mathematical mathematics easily and enjoyably without
achievement growth from Grade 1 through relying on rote formula memorization (Surya,
Grade 3, even after controlling for general 2025). The method organizes instruction
intelligence, reading ability, and around a set of arithmetic domains, including
socioeconomic status. a  foundational domain known as
In Indonesia, students' numeracy “BaKalKuBagi” (defined in the Literature
proficiency remains a serious concern. The Review). The method's pedagogical
PISA 2022 results indicated that Indonesian foundations and its growing institutional
students scored 366 points in mathematics, adoption, including a national collaboration
substantially below the OECD average of 472 with the Ministry of Religious Affairs, are
points, with only approximately 18.35% of elaborated in the following section.

students attaining Level 2, the minimum
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A growing body of research has
documented the effectiveness of the
GASING Method across a range of contexts.
Armianti et al. (2016) reported an N-Gain of
0.59 for multiplication; Kusuma et al. (2019)
found a significant effect of GASING on
elementary mathematics learning outcomes;
Lestari and Hardini (2022) demonstrated its
effectiveness for two-digit multiplication;
Ramadhanti et al. (2024) found a positive
effect of GASING on two-digit addition;
Gultom and Usman (2024) reported an
increase from 45.70 to 80.50 in three-
dimensional geometry; and Maulida et al.
(2024) reported a significant effect of
cooperative TGT learning with the GASING
Method on elementary students' conceptual
understanding of multiplication. The meta-
analysis by Wibowo et al. (2022) confirmed
the consistency of GASING's positive
effects, while Tartillah et al. (2025)
concluded that GASING is effective in
improving learning outcomes and student
engagement.

Despite this growing body of evidence,
prior research has been notably limited in
scope. No study has yet examined all five
basic arithmetic domains together within a
single program. What is more, the existing
studies were all carried out in regular
classroom settings, not in the kind of
intensive, multi-domain community training
context investigated here. This study
addresses four objectives: (1) to analyze
overall arithmetic competency improvement;
(2) to analyze domain-specific effectiveness
using N-Gain; (3) to test the statistical
significance of improvements using the
Wilcoxon signed-rank test; and (4) to identify
practical implications for the development of
similar programs in regions facing significant
numeracy challenges.

Conceptual Foundations of Arithmetic
Competence

Number sense forms the foundation of
arithmetic competence and underpins all
formal computational learning. Jordan et al.
(2009) demonstrated  that  number
competence developed in kindergarten
significantly predicts mathematical growth
from Grade 1 through Grade 3. Research
shows that addition and subtraction are first-
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order operations, while multiplication and
division occupy a more complex second tier
(Fuchs et al., 2021). When students do not
truly grasp one level, difficulties tend to
compound at the next, which is why a holistic
approach that covers all four fundamental
operations within a single program is
particularly relevant.

The Concrete—Pictorial-Abstract—
Mental Calculation (CPA+) approach, which
forms the pedagogical core of GASING, is
well-supported by international research.
Azzumar and Juandi (2023) concluded that
CPA+ consistently yields positive effects on
mathematical understanding across ability
levels, a finding corroborated by a systematic
review of 39 Scopus-indexed CPA studies
across diverse educational contexts (Lutfi &
Dasari, 2024). Fuchs et al. (2021)
recommended six components of effective
mathematics intervention, at least four of
which are identifiable within GASING: (1)
explicit and systematic instruction; (2)
concrete-visual-abstract representation; (3)
mathematical language development; and (4)
speed-based activities during guided practice
sessions.

In Indonesia, numeracy challenges are
deeply embedded in the system and closely
tied to geography. Kemendikbudristek
(2022) reported that numeracy disparities
between urban and rural areas remain
substantial, = making  community-based
programs like Pandai Berhitung in Central
Bengkulu Regency particularly important as
tools for narrowing the education gap.

The global numeracy crisis provides
essential context for understanding the
significance  of  short-term  intensive
intervention models. Internationally, low-
and middle-income countries consistently
underperform on numeracy benchmarks,
with PISA 2022 revealing that over 60% of
students in participating developing nations
failed to reach minimum mathematical
proficiency (OECD, 2023). In response,
accelerated learning programs — defined as
structured, high-dosage instructional
interventions designed to achieve in weeks
what conventional schooling achieves in
months — have attracted growing empirical
attention (Fuchs et al., 2021; Rojo et al.,
2024). Such programs share three design
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features aligned with GASING: explicit
sequencing of content, concrete-to-abstract
instructional scaffolding, and structured
practice routines targeting fluency (McNeil et
al., 2025). The present study situates
GASING within this global accelerated
learning paradigm and contributes evidence
on its applicability in an Indonesian
community context.

The GASING Method: Foundations and
Empirical Evidence

Prof. Yohanes Surya, Ph.D. of the
GASING Academy developed the GASING
Method in direct response to Indonesia’s
long-standing challenge with low student
numeracy. At its heart, the method rests on
the belief that every child can learn
mathematics well, provided teaching is done
in the right way, in a manner that is easy,
engaging, and enjoyable, without dependence
on rote formula memorization (Surya, 2025).
The domain “BaKalKuBagi” is an acronym
for: BA (addition), KAL (multiplication), KU
(subtraction), and BAGI (division),
signifying that this domain builds the
conceptual foundations of all four operations
prior to their formal instruction. GASING
pinpoints what it calls “critical points”, the
specific junctures where students most often
struggle, and builds learning sequences that
work through those difficulties using hands-
on, concrete activities.

Sulistiawati  (2019) noted that
GASING aligns with several learning theory
perspectives: the repetitive drills reflect
Thorndike's Law of Exercise (behaviorism);
the use of physical manipulatives resonates
with Piaget's concrete operational stage
(constructivism); and the material sequencing
fits with meaningful learning principles
(cognitivism). In terms of empirical
evidence, Armianti et al. (2016) reported an
N-Gain of 0.59 for integer multiplication;
Wibowo et al's (2022) meta-analysis
confirmed the consistency of GASING's
positive effects; and Maulida et al. (2024)
found that combining GASING with
cooperative TGT learning had significant
effects on students' conceptual understanding
of multiplication.

Recent developments reveal an
expanding scope of GASING application.
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Afifasani et al. (2025) reported an N-Gain of
0.56 in a community service program in
Sorong, West Papua, demonstrating that
GASING works even in geographically
remote (3T) regions. Tartillah et al. (2025)
concluded that GASING is effective in
improving learning outcomes and student
engagement, and called for its integration
with 21st-century skills and digital tools. The
Indonesian Ministry of Religious Affairs
(Kementerian Agama RI, 2023) announced a
collaboration with Prof. Yohanes Surya to
implement the GASING Method in madrasah
institutions throughout Indonesia.

Looking across this body of research,
three patterns stand out. First, nearly all
GASING research employs pre-experimental
or quasi-experimental designs without
rigorous control groups. Second, the most
extensively investigated domains are
multiplication  and  addition,  while
subtraction, division, and simultaneous
multi-domain evaluation are virtually absent
— a gap the present study directly addresses.
Third, studies reporting explicit N-Gain
values are all based on single- or two-domain
programs; direct comparisons with this multi-
domain study therefore need to be made with
care.

Measuring Effectiveness: N-Gain and the
Wilcoxon Test

Instructional intervention
effectiveness is measured through two
complementary approaches. First, Hake's
(1998) normalized gain (N-Gain), with the
formula g = (Spost — Spre) / (100 — Spre),
quantifies the relative effect size in relation to
the available improvement space.
Classifications are: high (g > 0.70), moderate
(0.30<g<0.70), and low (g < 0.30). N-Gain
allows fair cross-domain comparisons even
when baselines differ; however, it is
descriptive by nature and prone to ceiling
effects.

Second, the Wilcoxon signed-rank test
is employed to examine the inferential
statistical significance of paired pre-test and
post-test differences. Wilcoxon is preferred
because it does not assume a normal
distribution, unlike the paired t-test, and is
appropriate for ordinal or non-normally
distributed continuous data (Sugiyono,
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2019). Effect size is computed using the
coefficient r = |Z| / \n, with the following
interpretive thresholds: r > 0.50 = large, r =
0.30-0.49 = moderate, r < 0.30 = small
(Cohen, 1988). Together, N-Gain and the
Wilcoxon test give a thorough picture of
effectiveness, consistent with best practices
in pre-experimental research (Creswell,
2018; Sugiyono, 2019).

Conceptual Framework

The conceptual framework of this
study is presented in Figure 1. The
framework positions the GASING Method as
a structured CPA+ intervention operating
across five arithmetic domains
(BaKalKuBagi, Addition, Multiplication,
Subtraction, Division) within an intensive
community program. The input consists of
heterogeneous learners with varying prior
arithmetic competencies. The intervention is
operationalized through the sequential CPA+

learning process: Concrete exploration,
Pictorial representation, Abstract
formalization, and Mental calculation,

delivered across 15 intensive days. The
outcome is measured through pre-test and
post-test scores, N-Gain, and Wilcoxon

significance testing across all five domains.
Beyond this input—process—outcome
sequence, the framework assumes a direct
pathway from CPA+ instructional exposure
to arithmetic competency gains, consistent
with the study's implicit hypothesis that
structured, sequential CPA+ instruction
produces measurable pre-to-post
improvement across all five domains. This
pathway is nonetheless conditioned by
factors not directly measured in the present
design. Student attendance across the 15
intensive days may function as a moderating
variable, since irregular attendance would
reduce the cumulative CPA+ sequence an
individual ~ student actually receives,
potentially attenuating gains independent of
the instructional model's effectiveness.
Facilitator quality and implementation
fidelity may similarly moderate outcomes, as
the CPA+ sequence depends on facilitators
correctly pacing the concrete-to-abstract
progression. Because attendance and
facilitator-level data were not systematically
recorded for the 62 participants, both
variables are treated here as acknowledged,
unmeasured  moderators  rather  than
empirically tested factors (see Limitations).

GASING INTERVENTION
CPA+ Sequence:
Concrete - Pictorial |
- Abstract - Mental Calc.

INPUT

Heterogeneous

Learners
Grades 1-6, n=62

LEARNING PROCESS
5 Domains:
Bakalkubagi | Addition
Multiplication | Subtraction | Division

OUTCOME
N-Gain (Hake, 1998)
Wilcoxon Signed-Rank Test
Effect Size r = 0.849-0.895

15-Day Instructional Sequence:

Pre-Test administered before program | Post-Test after 15-day program

- Addition (7 days) Multiplication (4 days) Subtraction (3 days) Division (2 days)

Note. CPA+ = Concrete-Pictorial-Abstract-Mental Calculation; domains taught sequentially over 15 days (Aug 14-30, 2023).

Figure 1. Conceptual Framework of the GASING-Based Pandai Berhitung Program

METHOD
Research Design

This study employed a quantitative
approach with a pre-experimental design,
specifically a one-group pre-test—post-test
design (Creswell, 2018; Sugiyono, 2019).
This design was chosen because the program
was a community training initiative: all
eligible students were enrolled, making it
impossible to form a separate control group.
The absence of a control group is
acknowledged as a  methodological
limitation. Three threats to internal validity
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remain possible: (1) history effects; (2)
regression to the mean; and (3) testing
effects. The results are therefore descriptive
and evaluative; causal conclusions would
require a control-group design.

Research Participants

Participants were students who
enrolled and actively took part in the Pandai
Berhitung Program utilizing the GASING
Method in Central Bengkulu Regency from
August 14-30, 2023. Schools sent student
delegations: each participating school
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nominated a group of students drawn at
random from available classes, with no
selection based on academic ability.
Participants were drawn from the registered
pool using total sampling. A total of 62
students were analyzed, spanning Grades 4
through 6 from several schools in Central
Bengkulu Regency. Of the 62 students, two
participants had only partial data; their
available data were retained and included per
domain according to completeness. The
number of valid data pairs analyzed per
domain ranged from 59 to 61.

Program Implementation

The Pandai Berhitung Program was
conducted over 15 effective days from
August 14-30, 2023, with daily sessions
running from 08:00 to 17:00 WIB
(approximately 9 hours per day). The five
domains were taught sequentially: Addition
for 7 days, Multiplication for 4 days,
Subtraction for 3 days, and Division for 2
days; the BaKalKuBagi domain was
integrated as a foundational session at the
outset of the program. Sessions were led by

instructors  certified by the GASING
Academy. Each session followed a
standardized  structure: (1)  concrete

exploration using physical manipulatives; (2)
pictorial representation; and (3) formal
abstraction, consistent with the Concrete—
Pictorial-Abstract—Mental Calculation
(CPA+) stages. Instructional materials
included number cards, seeds/counters, and
illustrated worksheets standardized by the
GASING Academy material development
team.

Assessment Instruments

The  instruments used  were
standardized arithmetic assessment tools
developed by the GASING Academy
material development team as the official
measurement system for GASING training
programs nationwide. The instruments
covered five domains: (1) BaKalKuBagi; (2)
Addition; (3) Multiplication; (4) Subtraction;
and (5) Division. Each domain employed a 0—
100 scoring range, with parallel pre-test and
post-test instruments designed to assess
equivalent competency levels. The content
validity of these instruments is grounded in
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their systematic development by subject-
matter experts specializing in elementary
mathematics and the GASING pedagogical
framework. Their practical validity is further
supported by consistent use across more than
100 GASING training sites throughout
Indonesia, covering a wide range of
geographic and demographic settings. This
breadth of deployment provides strong
ecological support for the instruments'
practical use in the field, though it does not
by itself constitute psychometric evidence of
reliability. Because data collection retained
only aggregate domain-level scores rather
than  item-level  responses, internal-
consistency estimates such as Cronbach's
alpha could not be computed post hoc for the
present dataset. This constitutes a specific
and disclosed limitation: no direct
psychometric  evidence (e.g., internal
consistency or construct validity coefficients)
is available for this particular sample,
notwithstanding the instruments' documented
content validity and their ecologically
supported institutional use. Future studies
should retain item-level response data
specifically to enable such calculations.

Data Analysis Technique

Data analysis proceeded in five stages.
First, descriptive statistics: the mean,
standard deviation (SD), minimum, and
maximum values were computed for the pre-
test and post-test of each domain. Second,
mean gain was calculated as the difference
between post-test and pre-test scores. Third,
N-Gain was computed per individual using
Hake's (1998) formula: g = (Spost — Spre) /
(100 — Spre), then averaged per domain;
participants with a pre-test score of 100 were
excluded. The overall average N-Gain was
calculated as the arithmetic mean of the five
domain N-Gain values: (0.710 + 0.640 +
0.785 + 0.771 + 0.784) / 5 = 0.738, without
weighting for differences in n across
domains. Fourth, the normality of gain
distributions was tested using the Shapiro-
Wilk test; since all domains exhibited non-
normal distributions (p < 0.05), the Wilcoxon
signed-rank test was employed. Fifth, effect
size was computed using r = |Z| / Vn (Cohen,
1988). All calculations were performed using
Python software (SciPy 1.11).
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RESULTS AND DISCUSSION
Overview of Overall Improvement
Analysis of 299 valid data pairs (from
62 students across five domains) showed
substantial improvement in arithmetic
competence. The overall pre-test mean of
13.60 (SD = 23.09) rose to 79.39 (SD =
16.31) at post-test, a mean gain of +65.79
points. The arithmetic average N-Gain across
domains reached 0.738 (high category, Hake,
1998). Wilcoxon signed-rank tests across all
domains confirmed statistically significant
improvements (p < 0.001) with large effect
sizes (r = 0.849-0.895).
Two features stand out in the overall data.
First, the very low pre-test mean (M = 13.60)
with high variability (SD = 23.09) reflects an
extremely heterogeneous initial condition,
typical of open community programs without

ability-based selection. Second, overall, post-
test SD (16.31) was lower than pre-test SD
(23.09). In four domains (BaKalKuBagi,
Addition, Multiplication, Subtraction), post-
test SD was lower than pre-test SD;
conversely, the Division domain showed a
higher post-test SD (16.85) compared to pre-
test SD (0.13) due to its near-zero baseline
distribution. Five participants with a pre-test
score of 100 on certain domains were
excluded from N-Gain calculations because
Hake's (1998) formula is undefined for
perfect pre-test scores.

Table 1 presents the descriptive statistics and
N-Gain Index per arithmetic competency
domain. Figures 2, 3, and 4 illustrate the
overall pattern of improvement across all
domains.

Table 1. Descriptive Statistics and N-Gain Index per Arithmetic Competency Domain (n = 62

students)
Domain n | Pre-Test M (SD) | Post-Test M (SD) Gain N-Gain

(Category)
BaKalKuBagi 61 14.92 (18.35) 75.56 (16.29) +60.63 0.710 (High)
Addition 60 29.35 (26.67) 81.77 (17.60) +52.42 0.640

(Moderate)
Multiplication 59 4.92 (16.99) 79.02 (15.24) +74.10 0.785 (High)
Subtraction 60 18.39 (28.58) 82.26 (14.98) +63.87 0.771 (High)
Division 59 0.02 (0.13) 78.36 (16.85) +78.34 0.784 (High)
OVERALL 299 13.60 (23.09) 79.39 (16.31) +65.79 0.738 (High)

Note: M = Mean; SD = Standard Deviation; N-Gain computed per individual then averaged
(Hake, 1998); n = complete pre-post data pairs per domain

Comparison of Pre-Test and Post-Test Mean Scores
per Domain (GASING Method)

100 4

80 1

Mean Score
@
2

a
3

Bakal Kubagi Addition

. Pre-Test
W Post-Test

Multiplication Subtraction Division

Domain

Figure 2. Comparison of Pre-Test and Post-Test Means per Domain
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N-Gain Index per Domain

1.0

0.8

0.710

N-Gain Score

0.785

0.771

0.2

0.0

= High (g > 0.70)
Moderate (0.30 < g < 0.70)
High threshold (0.70)
= Moderate threshold (0.30)

Bakal Kubagi Addition

Figure 3.

Multiplication

Subtraction Division

Domain

N-Gain Index per Domain with Hake (1998) Category Reference Lines

Pre-Test to Post-Test Improvement Trends
Across All Domains

100

818

60 4

Mean Score

40
294

20 14.9

49

~&— Pre-Test
~&~ Post-Test

82.3

80 4 756 79.0 78.4

0.0

Bakal Kubagi Addition

Figure 2 compares pre-test and post-
test means across all five domains. In every
domain, the post-test bars clearly exceed the
pre-test bars, offering a straightforward
visual picture of the program's impact. The
Addition domain recorded the highest pre-
test mean (29.35), indicating greater prior
knowledge among participants, while the
Division domain recorded a near-zero pre-
test mean (0.02), signifying that virtually no
participants ~ possessed  prior  formal
knowledge of division. Despite this wide
variability in starting points, both domains
converged to similarly high post-test scores
(81.77 and 78.36, respectively). The
Subtraction domain achieved the highest
post-test mean (82.26) across all five
domains, reflecting the cumulative benefit of
its placement after Addition mastery had
been established.

Figure 3 presents the N-Gain index for
each domain alongside Hake's (1998)
category reference lines at g = 0.70 (high

Multiplication

v g
Subtraction Division

Domain

Figure 4. Pre-Test to Post-Test Improvement Trends Across All Domains
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threshold) and g = 0.30 (moderate threshold).
Four domains, BaKalKuBagi (0.710),
Multiplication (0.785), Subtraction (0.771),
and Division (0.784), surpassed the high-
category threshold and are displayed in green.
Only the Addition domain (0.640) fell within
the moderate category (displayed in orange),
which is directly attributable to the ceiling
effect: Addition's high baseline (pre-test
mean 29.35) mathematically constrains the
maximum achievable N-Gain through Hake's
formula, irrespective of actual instructional
effectiveness. All domains are positioned
well above the moderate threshold (0.30),
confirming consistently strong learning gains
across the entire program.

Figure 4 visualizes the pre-to-post
improvement trends across all domains as a
connected line chart. The pre-test line (blue)
exhibits marked variability, ranging from
0.02 (Division) to 29.35 (Addition),
reflecting the highly heterogeneous initial
conditions of the participants. In contrast, the
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post-test line (red) is notably uniform,
ranging narrowly from 75.56 to 82.26 across
all five domains. The shaded area between
the two lines represents the magnitude of
learning gain; the steepest improvement
gradient is observed for the Division domain,
which advanced from near zero to 78.36. The
convergence of the post-test line suggests
that, regardless of starting level, participants
reached a similarly high score range after the
15-day program, though without a control
group, the degree to which this convergence
is attributable solely to the intervention
cannot be definitively established.

Detailed Statistics and Significance
Testing

Table 2 presents detailed statistics per
domain including minimum and maximum
values, while Table 3 summarizes the
Wilcoxon signed-rank test results and effect
sizes for each domain. Pre-test distributions
in several domains were markedly skewed:
the coefficient of variation (CV) for
Multiplication reached 345% and for
Subtraction 155%, indicating non-normal
distributions.

Table 2. Detailed Statistics per Arithmetic Competency Domain

Statistic BaKalKuBagi | Addition | Multiplication | Subtraction | Division
Pre-Test Mean 14.92 29.35 4.92 18.39 0.02
Pre-Test SD 18.35 26.67 16.99 28.58 0.13
Pre-Test Min 0 0 0 0 0
Pre-Test Max 85 100 100 100 1
Post-Test Mean 75.56 81.77 79.02 82.26 78.36
Post-Test SD 16.29 17.60 15.24 14.98 16.85
Post-Test Min 35 20 40 60 40
Post-Test Max 100 100 100 100 100
Mean Gain +60.63 +52.42 +74.10 +63.87 +78.34
N-Gain 0.710 0.640 0.785 0.771 0.784
N-Gain High Moderate High High High
Category

Source: Primary data analysis, n = 62 students
Table 3. Wilcoxon Signed-Rank Test Results per Domain
Domain n w p-value | r (ES) ES Significance
Category
BaKalKuBagi 61 0.0 <0.001 0.884 Large Significant**
Addition 60 25.0 | <0.001 | 0.849 Large Significant**
Multiplication 59 1.5 <0.001 0.895 Large Significant**
Subtraction 60 3.0 <0.001 | 0.877 Large Significant**
Division 59 0.0 <0.001 | 0.895 Large Significant**

Note: W = Wilcoxon statistic; r = effect size (r > 0.50 = large); ** p <0.001 (two-tailed); normality
tests (Shapiro-Wilk) indicated non-normal gain distributions across all domains (p < 0.05).

Wilcoxon test results confirmed
statistically significant improvements across
all domains (p < 0.001), with effect sizes r =

0.849-0.895 (all classified as large per
Cohen, 1988). These r values correspond to
Cohen's d values ranging from 3.21 to 4.01,
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extremely large mathematically due to the
very low baselines inherent in the pre-post
design without a control group. W statistics
approaching zero across nearly all domains
indicate that virtually no participants
experienced score declines. In the Addition
domain (W = 25.0), the presence of negative
ranks suggests that some participants
experienced post-test score decreases, likely
attributable to  fatigue or inherent
measurement variability at the conclusion of
an intensive 15-day program.

Domain-Specific Competency Analysis

BaKalKuBagi
The BaKalKuBagi domain, an
acronym for BA (addition), KAL

(multiplication), KU (subtraction), and BAGI
(division), evaluates foundational readiness
across all four arithmetic operations prior to
formal instruction. The pre-test mean of
14.92 (SD = 18.35) increased to 75.56 (SD =
16.29) with a mean gain of +60.63 and N-
Gain = 0.710 (high). The Wilcoxon statistic
W = 0.0, p <0.001, r = 0.884 (large). This
domain's N-Gain ranked fourth among the
five domains, which can be explained by two
factors: its content is more conceptual in
nature, and its pre-test mean of 14.92 is
higher than those for Multiplication (4.92) or
Division (0.02), resulting in a more
constrained improvement space.

Addition

The Addition domain recorded the
highest pre-test mean (29.35; SD = 26.67),
indicating greater prior knowledge. Post-test
scores increased to 81.77 (SD = 17.60) with a
mean gain of +52.42. N-Gain 0.640
(moderate), the only domain to fall into this
category. Two participants with pre-test
scores of 100 were excluded from N-Gain
calculations. Wilcoxon W = 25.0, p < 0.001,
r = 0.849 (large). The N-Gain of 0.640 must
be interpreted in the context of the ceiling
effect: a pre-test mean of 29.35 means that the
mathematically available improvement space
is smaller than for domains with near-zero
baselines. A lower N-Gain does not indicate
that the program was less effective for
Addition; rather, many participants had
already partially mastered this competency
before the training.
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Multiplication

The Multiplication domain exhibited a
dramatic improvement profile. The pre-test
mean 0f 4.92 (SD =16.99) increased to 79.02
(SD = 15.24) with a mean gain of +74.10. N-
Gain = 0.785 (highest; high category). One
participant with a pre-test score of 100 was
excluded from N-Gain calculations.
Wilcoxon W = 1.5, p < 0.001, r = 0.895
(large). The low pre-test mean (4.92)
indicates that multiplication was almost
entirely new material for the majority of
participants. This success reflects the
effectiveness of the GASING approach,
which introduces multiplication through
repeated addition and concrete number
pattern exploration before transitioning to
formal multiplication tables, consistent with
Fuchs et al.'s (2021) recommendations.

Subtraction

The Subtraction domain recorded the
highest post-test mean (82.26) and the
smallest post-test SD (14.98) among all
domains, with N-Gain 0.771  (high
category). The pre-test mean of 18.39 (SD =
28.58) increased to 82.26 with a mean gain of
+63.87. Wilcoxon W = 3.0, p < 0.001, r =
0.877 (large). The SD reduction from 28.58
to 14.98 was the most dramatic across all
domains. The Subtraction domain (N-Gain
0.771) achieved a higher value than Addition
(N-Gain 0.640), despite receiving only three
days of instructional time compared to seven
days allocated to Addition. This anomaly
reflects the interaction between learning
sequence effects — Subtraction was taught
after Addition mastery had been established
— and the mathematical characteristics of the
N-Gain formula.

Division

The Division domain presented the
most distinctive data profile: 61 of the 62
participants recorded a pre-test score of 0.
The pre-test mean of 0.02 (SD 0.13)
signifies that virtually all participants
possessed no prior formal knowledge of
division. The post-test mean increased to
78.36 (SD = 16.85) with an absolute mean
gain of +78.34 (the highest across all
domains) and N-Gain 0.784 (high).
Wilcoxon W = 0.0, p < 0.001, r = 0.895
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(large). Within 15 days, the program was
associated  with  substantial  division
competence gains from a near-zero starting
point, consistent with GASING’s emphasis
on introducing entirely new competencies
through concrete, activity-based approaches
(Surya, 2025; Afifasani et al., 2025). Given
the absence of a control group, causal
attribution to the program alone requires
appropriate caution.

Comparative Analysis with Prior
Research

Table 4 positions the findings of this
study alongside those of prior GASING
research. Numeric N-Gain comparisons are
only possible with studies that report them
explicitly; comparative studies are presented
with notations of “Sig. positive” or “Effective
(consistent)” in the N-Gain column.

Table 4. Comparative Analysis of GASING Program Results with Prior Research

Researcher (Year) Domain/Material Pre-Test | Post-Test N-Gain /
Effectiveness

Armianti et al. (2016) | Integer multiplication |, , 0.59 (Moderate)

Kusuma et al. (2019) General mathematics , , Significant positive
(elementary)

Aprijon (2020) Addition & , 69.75 Higher than
Multiplication conventional

Wibowo et al. (2022) Meta-analysis , , Positive (consistent)
GASING elementary

Alianti et al. (2024) Whole number , , Significant positive
addition, Grade 3

Gultom & Usman 3D geometry 45.70 80.50 ~0.64 (Moderate—

(2024) High)*

Maulida et al. (2024) Multiplication , , Significant positive
(TGT+GASING)

Mutiara et al. (2024) Numeracy, Grade IV , , Significant positive
elementary

Afifasani et al. (2025) | General arithmetic , , 0.56 (Moderate)
(Sorong)

Tartillah et al. (2025) | SLR of 26 GASING , , Effective
articles (consistent)

This Study (2023) 5 arithmetic domains 13.60 79.39 0.738 (High)

Source: Compiled from verified publications; (, ) = not reported in source; *)

N-Gain ~0.64 for Gultom & Usman
(2024) was calculated by the authors from
reported pre-test (45.70) and post-test (80.50)
data using Hake's (1998) formula.The overall
N-Gain of this study (0.738) exceeds those of
Armianti et al. (2016) for multiplication
(0.59) and Afifasani et al. (2025) for general
arithmetic (0.56). This difference is partially
attributable to the Multiplication and
Division domains beginning from very low
baselines, which mathematically yields
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higher N-Gain values. What sets this study
apart is, first, the simultaneous coverage of
five domains enabling cross-domain profile
analysis; second, the inclusion of Wilcoxon
significance  testing; and third, the
confirmation of large effect sizes (r > 0.849)
across all domains.

Three main patterns emerge from
comparing these results. First, N-Gain
gradients are inversely proportional to
baseline scores, consistent with the
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mathematical properties of Hake's (1998)
formula. Second, a consistent reduction in
post-test SD across four of five domains
indicates a trend toward reduced competency
variability, though this interpretation requires
caution without individual quartile data.
Third, all domains achieved N-Gain > 0.640
with Wilcoxon p <0.001, a pattern consistent
with GASING's methodological coherence
across domains, though  cross-study
comparisons remain constrained by design
differences.

Theoretical Contribution

Beyond its practical findings, this
study makes a distinct theoretical
contribution to the literature on numeracy
intervention and accelerated learning. First,
the study positions GASING as a multi-
domain CPA+ intensive model — that is, a
structured pedagogical system that bridges
informal, concrete mathematical experience
and formal abstract computation across all
four fundamental arithmetic operations
within a compressed instructional timeline.
This  conceptualization extends prior
applications of the Concrete—Pictorial—
Abstract—-Mental Calculation (CPA+)
framework (Azzumar & Juandi, 2023), which
have largely been examined in single-domain
or regular classroom contexts, to a multi-
domain intensive community program
setting.

Second, the convergence of post-test
scores across domains despite highly
heterogeneous  baselines  supports  the
theoretical premise of accelerated learning:
that intensive, well-sequenced instruction can
substantially compress the time required for
competency acquisition (Tartillah et al,
2025). The near-uniform post-test range
(75.56-82.26) achieved from diverse starting
points is consistent with equity-oriented
learning acceleration theory, which holds that
high-dosage, structured intervention can
offset prior learning gaps within short
timeframes (Fuchs et al., 2021).

Third, the consistency of large effect
sizes (r = 0.849-0.895) across all five
domains contributes to numeracy
intervention theory by demonstrating that
GASING’s methodological coherence — the
sequential
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concrete—pictorial »abstract—mental
calculation progression — generalizes across
arithmetic domains of varying cognitive
complexity. This finding supports the
theoretical position that CPA+ is not merely
a domain-specific instructional scaffold but a
transferable pedagogical architecture
applicable to both foundational (addition,
subtraction) and higher-order (multiplication,
division) arithmetic operations (Iyamuremye
& Burns, 2025).

Pedagogical and Policy Implications

First, the 15-day intensive program
was linked to substantial, statistically
significant gains across all five basic
arithmetic domains, including for a domain
entirely new to participants (Division: N-
Gain 0.784, r = 0.895 from a baseline of
0.02). While the pre-experimental design
precludes strong causal claims, these results
provide a preliminary evidence base to
support consideration of replication in
resource-constrained regions. The relatively
brief 15-day duration makes this model
operationally and financially more accessible
for local governments.

Second, the Addition N-Gain (0.640)
reflects a ceiling effect attributable to its high
baseline, not a program deficiency, with the
effect size r = 0.849 confirming genuine
effectiveness.  Programs  should  be
supplemented with differentiated pre-
assessment and enrichment materials for
participants with higher prior knowledge,
including adaptive approaches that adjust
instructional pathways based on individual
competency levels.

Third, the consistency of large effect
sizes (r > 0.849) across all five domains
supports the interpretation that GASING's
methodological coherence, the sequential
application of concrete—pictorial—abstract
principles, supports learning across diverse
arithmetic domains (Sulistiawati, 2019;
Tartillah et al., 2025). Fourth, this study did
not systematically measure implementation
fidelity; future research should document
facilitator performance quality to identify
determinants of result consistency across
program replications. Fifth, the endorsement
by the Ministry of Religious Affairs RI
(Kementerian Agama RI, 2023) represents
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policy momentum for integrating similar
programs into the national madrasah
network. Sixth, given that 82% of Indonesian
students have mnot reached Level 2
mathematical competency in PISA 2022
(OECD, 2023), community-based programs
like GASING could serve as meaningful
complements to long-term curriculum
reform, pending further controlled research.

Limitations

Several limitations warrant explicit
acknowledgment. First, without a control
group, strong causal claims cannot be made;
three internal validity threats remain: history
effects, regression to the mean, and testing
effects. Second, as noted in the Methodology,
internal-consistency reliability could not be
computed for the present instruments due to
the unavailability of item-level response data;
this represents a specific psychometric gap
rather than an absence of content validity.
Third, the absence of a retention study means
that the long-term durability of learning
outcomes has not been evaluated. Fourth,
pre-test distribution data indicate highly non-
normal and potentially bimodal distributions
in several domains. Fifth, N-Gain computed
per individual and then averaged may yield
different values from aggregate mean-based
N-Gain. Sixth, subgroup analysis by grade
level was mnot conducted due to the
unavailability of structured grade data.

Recommendations

Based on the findings and their
limitations, six recommendations are offered.
First, the GASING-based Pandai Berhitung
program warrants replication in other regions
facing similar numeracy challenges,
particularly in 3T areas. Second, future
studies should use designs that include a
control group. Third, retention studies at 3, 6,
and 12-month post-program intervals should
be conducted. Fourth, differentiated initial
assessments and enrichment modules for
participants with higher prior knowledge
should be developed. Fifth, replication
studies conducted in substantially different
sociocultural ~ contexts may  consider
supplementary psychometric documentation
of the GASING Academy instruments to
further substantiate cross-contextual
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transferability. Sixth, qualitative research
documenting the learning process and student
experiences would complement the existing
quantitative data.

CONCLUSION

This study examined the effectiveness
of the GASING Method in the Pandai
Berhitung Program in Central Bengkulu
Regency, drawing on data from 62 students
(59-61 per domain) during a 15-day intensive
program in August 2023. Five main
conclusions emerge.

First, the program produced substantial
overall improvement: the mean increased
from 13.60 to 79.39 (gain of +65.79 points)
with an average N-Gain of 0.738 (high
category, Hake, 1998). Second, all domains
demonstrated statistically significant
improvements (Wilcoxon, p < 0.001) with

large effect sizes (r = 0.849-0.895),
confirming that the improvements constitute
genuine  intervention  effects.  Third,

effectiveness was consistent across all five
domains. Ranked from highest to lowest N-
Gain: Multiplication (0.785), Division
(0.784), Subtraction (0.771), BaKalKuBagi
(0.710), and Addition (0.640). Addition was
the sole moderate-category domain, logically
explained by the ceiling effect arising from its
higher baseline. Fourth, in four of the five
domains, post-test SD was lower than pre-test
SD, indicating a trend toward reduced
competency  variability, although the
Division domain exhibited the opposite
pattern due to its near-uniformly zero pre-test
distribution. Fifth, the Division domain's
substantial gain from a near-zero baseline
(0.02) to a post-test mean of 78.36, with N-
Gain = 0.784 and r = 0.895, suggests that the
program was associated with meaningful
competence development even for entirely
new arithmetic material within a short
timeframe. Given the pre-experimental
design, however, causal attribution requires
appropriate caution and should be examined
further using controlled study designs.

REFERENCES

Afifasani, ., Fadjar, D. N. M., Misriandi, M.,
& Hadi, M. S. (2025). Peningkatan
kemampuan berhitung peserta didik
dengan Metode GASING (Gampang,



Jurnal MATH-UMB.EDU
Vol 13, (3), 2026

Asyik, dan Menyenangkan) di Pasar
Bersama RT 001 RW 005 Kota
Sorong, Papua Barat Daya. Jurnal
Pengabdian Masyarakat Indonesia,
5(D).
https://doi.org/10.52436/1.jpmi.3268

Alianti, R. D., Febrianty, V., & Kowiyah, K.
(2024).  Pengaruh  pembelajaran
matematika Metode GASING
terhadap hasil belajar penjumlahan
bilangan cacah siswa kelas 3 SD.
Konstanta: Jurnal Matematika dan
Ilmu Pengetahuan Alam, 2(4), 01-07.
https://doi.org/10.59581/konstanta.v2i
44161

Aprijon, A. (2020). Pelatihan Matematika
GASING pada materi penjumlahan
dan perkalian dua digit dengan dua
digit untuk siswa kelas VI Sekolah
Dasar Negeri. Menara Riau, 14(1), 45—

55.
https://doi.org/10.24014/menara.v14il
12520

Armianti, A., Yani, 1., Widuri, K., &
Sulistiawati, S. (2016). Pengaruh
Matematika GASING (Gampang,
ASylk, dan menyenaNGkan) pada
materi  perkalian bilangan bulat
terhadap  hasil  belajar  peserta

matrikulasi STKIP Surya. Kreano:
Jurnal Matematika Kreatif-Inovatif,

7(1), 74-81.
https://doi.org/10.15294/kreano.v7il.5
012

Azzumar, F., & Juandi, D. (2023). Concrete-
pictorial-abstract ~ approaches  to
mathematics education: A systematic
literature  review.  Journal  of
Mathematics and Mathematics
Education, 13(1), 1-11.
https://doi.org/10.20961/jmme.v13il.
73962

Cohen, J. (1988). Statistical power analysis
for the behavioral sciences (2nd ed.).
Lawrence Erlbaum Associates.

Creswell, J. W. (2018). Research design:
Qualitative, quantitative, and mixed
methods approaches (5th ed.). SAGE

Publications.

Fuchs, L. S., Bucka, N., Clarke, B.,
Dougherty, B., Jordan, N. C., Karp, K.
S., Woodward, J., Jayanthi, M.,

Gersten, R., Newman-Gonchar, R.,

394

Schumacher, R., Haymond, K.,
Lyskawa, J., Keating, B., & Morgan, S.
(2021). Assisting students struggling
with mathematics: Intervention in the
elementary grades (WWC 2021006).
National Center for Education
Evaluation and Regional Assistance,
Institute of Education Sciences, U.S.

Department of Education.
https://ies.ed.gov/ncee/wwc/practiceg
uide/26

Gultom, A. A., & Usman, K. (2024).
Efektivitas metode pembelajaran
GASING terhadap hasil belajar

matematika materi bangun ruang kelas
VI SDN 173420 Pollung. Dharma
Acariya Nusantara: Jurnal Pendidikan,
Bahasa dan Budaya, 2(2), 232-238.
https://doi.org/10.47861/jdan.v2i2.124
4

Hake, R. R. (1998). Interactive-engagement
versus traditional methods: A six-
thousand-student survey of mechanics
test data for introductory physics
courses. American Journal of Physics,
66(1), 64-74.
https://doi.org/10.1119/1.18809

Iyamuremye, E., & Burns, D. (2025).
Concrete-Pictorial-Abstract
instruction:  enhancing  students’
learning motivation and achievement
in mathematics. Cogent Education,
12(1),2558303.https://doi.org/10.1080
/2331186X.2025.2558303

Jordan, N. C., Kaplan, D., Ramineni, C., &
Locuniak, M. N. (2009). Early math
matters: Kindergarten number
competence and later mathematics
outcomes. Developmental
Psychology, 45(3), 850-867.
https://doi.org/10.1037/a0014939

Kemendikbudristek. (2022). Rapor
pendidikan Indonesia 2022:
Ringkasan  eksekutif. Kementerian
Pendidikan, Kebudayaan, Riset, dan
Teknologi Republik Indonesia.

Kementerian Agama RI. (2023). Kemenag
gandeng Yohanes Surya, terapkan
metode  GASING di  madrasah.
https://kemenag.go.id/nasional/kemen
ag-gandeng-yohanes-surya-terapkan-
metode-gasing-di-madrasah-rD9qU


https://doi.org/10.59581/konstanta.v2i4.4161
https://doi.org/10.59581/konstanta.v2i4.4161
https://doi.org/10.24014/menara.v14i1.12520
https://doi.org/10.24014/menara.v14i1.12520
https://doi.org/10.15294/kreano.v7i1.5012
https://doi.org/10.15294/kreano.v7i1.5012
https://doi.org/10.20961/jmme.v13i1.73962
https://doi.org/10.20961/jmme.v13i1.73962
https://ies.ed.gov/ncee/wwc/practiceguide/26
https://ies.ed.gov/ncee/wwc/practiceguide/26
https://doi.org/10.47861/jdan.v2i2.1244
https://doi.org/10.47861/jdan.v2i2.1244
https://doi.org/10.1119/1.18809
https://doi.org/10.1080/2331186X.2025.2558303
https://doi.org/10.1080/2331186X.2025.2558303
https://doi.org/10.1037/a0014939
https://kemenag.go.id/nasional/kemenag-gandeng-yohanes-surya-terapkan-metode-gasing-di-madrasah-rD9qU
https://kemenag.go.id/nasional/kemenag-gandeng-yohanes-surya-terapkan-metode-gasing-di-madrasah-rD9qU
https://kemenag.go.id/nasional/kemenag-gandeng-yohanes-surya-terapkan-metode-gasing-di-madrasah-rD9qU

Jurnal MATH-UMB.EDU
Vol 13, (3), 2026

Kusuma, M. W. K., Jampel, I. N., & Bayu, G.
W. (2019). Pengaruh  metode
pembelajaran Matematika GASING
terhadap hasil belajar matematika.
Jurnal Pedagogi dan Pembelajaran,
1(1), 37—
46.https://doi.org/10.23887/jp2.v1il.1
9330

Lestari, O. R., & Hardini, A. T. A. (2022).
Keefektifan Metode = Matematika
GASING  dalam  meningkatkan
kemampuan  pemahaman konsep
matematis perkalian dua digit untuk
siswa kelas VI  SD. Jurnal
Kewarganegaraan, 6(2), 2498-2506.
https://journal.upy.ac.id/index.php/pk
n/article/view/3038/pdf

Lutfi, J. S., & Dasari, D. (2024). Research
trends on learning mathematics with
the CPA (Concrete-Pictorial-Abstract)
approach. PRISMA: Prosiding Seminar
Nasional Matematika, 13(1), 103—-112.
https://doi.org/10.35194/jp.v13i1.394

7
Maulida, S. A., Isrokatun, 1., & Julia, J.
(2024).  Pengaruh  pembelajaran

kooperatif TGT dengan metode
GASING terhadap pemahaman konsep
matematis perkalian dua angka di SD.
SIME  (Supremum  Journal  of
Mathematics Education), 8(1), 101—
113.https://doi.org/10.35706/sjme.v8i
1.10789

McNeil, N. M., Jordan, N. C., Viegut, A. A.,
& Ansari, D. (2025). What the science
of learning teaches us about arithmetic
fluency. Psychological Science in the
Public  Interest, 26(1), 10-57.
https://doi.org/10.1177/152910062412
87726

Mutiara, Rahman, H., & Hotimah. (2024).
Pengaruh  metode  pembelajaran
matematika GASING  (Gampang,
Asyik, Menyenangkan) terhadap
kemampuan numerasi siswa kelas IV
SD. Jurnal Metafora Pendidikan, 2(2),
60-71.
https://journal.arthamaramedia.co.id/i
ndex.php/metafora/article/view/178

OECD. (2023). PISA 2022 results (Volume
1): The state of learning and equity in
education. OECD Publishing.
https://doi.org/10.1787/53f23881-en

395

Ramadhanti, A., Marhadi, H., & Erlisnawati.
(2024). Pengaruh metode GASING
pada penjumlahan dua digit dalam
meningkatkan hasil belajar
matematika siswa kelas 2 SD. Didaktik
Jurnal llmiah PGSD STKIP Subang,
10(4), 470-481.
https://journal.stkipsubang.ac.id/index
.php/didaktik/article/view/4598

Rojo, M., Gersib, J. A., Powell, S. R., Shen,
Z., King, S. G., Akther, S. S.,
Arsenault, T. L., Bos, S. E., Lariviere,
D. O.,, & Lin, X. (2024). A meta-
analysis of mathematics interventions:
Examining the impacts of intervention
characteristics. Educational
Psychology Review, 36(1), Article 9.
https://doi.org/10.1007/s10648-023-

09843-0

Sugiyono. (2019). Metode penelitian
pendidikan:  Kuantitatif, kualitatif,
kombinasi, R&D dan penelitian

tindakan (3rd ed.). Alfabeta.
Sulistiawati, S. (2019). Pembelajaran
Matematika GASING ditinjau dari

berbagai perspektif teori belajar.
TEOREMA:  Teori  dan  Riset
Matematika, 4(1), 41-54.
https://doi.org/10.25157/teorema.v4il.
1932

Surya, Y. (2025). Modul matematika
GASING 1. GASING Academy.

https://gasingacademy.org/modul-
matematika-gasing-1

Tartillah, R., Herlambang, Y. T., Irianto, D.
M., & Sukardi, R. R. (2025). Metode
GASING dalam perspektif pedagogik
futuristik: Menumbuhkan kecakapan
numerasi abad 21. Dwija Cendekia:
Jurnal Riset Pedagogik, 9(3), 540—
555.https://doi.org/10.20961/jdc.v9i3.
106719

Wibowo, A. W., Suryaningrum, G. D.,
Ristianti, N. A., Agustin, P., &
Prasetyaningtyaas, P. (2022). Meta-
analisis pengaruh Metode GASING
pada pembelajaran matematika SD
dalam meningkatkan hasil belajar
siswa. Mahaguru:Jurnal Pendidikan
Guru Sekolah Dasar, 3(1), 142—148.
https://doi.org/10.33487/mgr.v3i1.368
6


https://doi.org/10.23887/jp2.v1i1.19330
https://doi.org/10.23887/jp2.v1i1.19330
https://doi.org/10.35194/jp.v13i1.3947
https://doi.org/10.35194/jp.v13i1.3947
https://doi.org/10.35706/sjme.v8i1.10789
https://doi.org/10.35706/sjme.v8i1.10789
https://doi.org/10.1177/15291006241287726
https://doi.org/10.1177/15291006241287726
https://journal.arthamaramedia.co.id/index.php/metafora/article/view/178
https://journal.arthamaramedia.co.id/index.php/metafora/article/view/178
https://journal.stkipsubang.ac.id/index.php/didaktik/article/view/4598
https://journal.stkipsubang.ac.id/index.php/didaktik/article/view/4598
https://doi.org/10.1007/s10648-023-09843-0
https://doi.org/10.1007/s10648-023-09843-0
https://doi.org/10.25157/teorema.v4i1.1932
https://doi.org/10.25157/teorema.v4i1.1932
https://gasingacademy.org/modul-matematika-gasing-1
https://gasingacademy.org/modul-matematika-gasing-1
https://doi.org/10.20961/jdc.v9i3.106719
https://doi.org/10.20961/jdc.v9i3.106719
https://doi.org/10.33487/mgr.v3i1.3686
https://doi.org/10.33487/mgr.v3i1.3686

