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Percentage word problems is a topic that is within the realm of proportion 
reasoning.

Proportion reasoning serves as a universal connection between real-world
scenarios and the multiplicative structure inherent in mathematical concepts
(Parker & Leinhardt, 1995).

Proportion reasoning is essential for comprehending advanced mathematics
concepts as it links basic numbers and operations of arithmetic to complex
algebra (Lamon, 2007).
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In Brunei mathematics curriculum, percentage is first introduced in Year 4 an
continuously being visited and expanded upon throughout the education. In
secondary level, percentages are integrated in other mathematics topics in basic
arithmetic, statistics and mensuration (Abdul Gani et al., 2019).

The concept of percentages is known to be particularly challenging for students
(Jitendra & Star, 2012; Madani et al., 2018).
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A local study by Clements (2002), found that students in Brunei face
difficulties in terms of mathematical thinking skills and demonstrate minimal
interest to comprehend mathematical concepts.

Word problem-solving challenges observed among student
worldwide (Carnine et al., 1994) including in Brunei mathematics
classroom both primary (Yusof & Langkan, 2016) and secondary
level (Said & Tengah, 2021).

Clements added that a significant number of students resort to memorising
rather than developing mathematical understanding in depth, which hinder
students’ ability to engage in critical thinking. These difficulties result in
students often struggling to grasp the concept of problem-solving.

Identified Difficulties

Comprehension 

Thinking skills

Conceptual understanding
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Mathematical

concepts
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SCHEMA-BASED
INSTRUCTION
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Schema-based instruction

Jitendra, (2004) defines schema-based instruction as a strategy that "teaches
students to represent quantitative relationship graphically in order to solve
problems. It "involves the use of specific schematic diagrams that facilitate
translation and solution of mathematical problems."

The primary constituents of the schema-based instruction strategy are as follows:

1. Problem identification

2. Problem representation

3. Problem solution.
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Research Design 

The study employed an action research approach using mixed-method methodology. Stringer et al.
(2010) described action research as a cyclic-based approach of inquiry that influences teacher
preparation and instruction through look-think-act processes.

Stringer et al. (2010, p.1)
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Research 
Question 

Methodology Instrument Participants 
Sampling 

Techniques
Data Analysis

What are the 
impacts of 
schema-based 
instruction 
intervention 
on students’ 
problem-
solving 
abilities?

Quantitative 

• A 10 item 
pre-test 
and post-
test 

• A pen and 
paper 
based test

• Marked out 
of 24

▪ Two Year 9 
classes 

▪ 49 students 
▪ Mixed-gender
▪ Mixed-ability 

(high, medium 
and low)

▪ After data 
cleaning, only 
44 students 
taken for 
analysis

Convenience 
sampling

• Analysis on descriptive statistics 
• Graphical representation
• Assessing assumption of 

parametric test.
• If assumptions are met, paired-

sample t-test is used
• If assumptions are not met, 

Wilcoxon-Signed Rank test is 
used 

• Analysis on Cohen’s d for effect 
size

Qualitative 
• Analysis of students’ answer 

scripts

Research Matrix
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Descriptive 
Statistics

Class X Class Y Overall

Pre-test Post-test Pre-test Post-test Pre-test Post-test

Total 20 20 24 24 44 44

Mean 8.40 15.95 6.88 15.25 7.57 15.57

Standard 
Deviation 

4.57 6.30 3.93 5.19 4.25 5.66

Minimum 2 3 0 6 0 3

Maximum 20 24 20 24 20 24

Note: The passing score for the test is 12.

▪ Pre-test mean is 
below the passing 
mark. 

▪ High standard 
deviation means 
high variability 
(many scores are 
deviating away 
from the mean)

▪ Range is also high 
which verifies high 
variability 
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▪ Positively skewed 
distribution indicates mean 
is below the passing mark
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The pre-test serve as a baseline to measure 
students’ initial knowledge and skills on 
percentages.

The findings revealed that there are areas of 
weakness.
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▪ Pre-test mean is below the passing 
mark. 

▪ High standard deviation means high 
variability (many scores are deviating 
away from the mean)

▪ Range is also high which verifies high 
variability

▪ Positively skewed distribution 
indicates mean is below the passing 
mark.
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Students’ Answer Script of the Pre-test From the students’ worked 
solution, the following 
observations can be made

1. There appeared to be a lack of 
understanding of the problem. 

2. Students demonstrated lack of 
percentage concepts. 

3. There is a lack of mathematical 
concepts.

4. A discrepancy between the 
given information and 
students’ interpretation.  
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Descriptive 
Statistics

Class X Class Y Overall

Pre-test Post-test Pre-test Post-test Pre-test Post-test

Total 20 20 24 24 44 44

Mean 8.40 15.95 6.88 15.25 7.57 15.57

Standard 
Deviation 

4.57 6.30 3.93 5.19 4.25 5.66

Minimum 2 3 0 6 0 3

Maximum 20 24 20 24 20 24

Note: The passing score for the test is 12.

▪ Post-test mean
has increased
and above the 
passing mark. 

▪ High standard 
deviation 
means high 
variability.

▪ Range is also 
high which 
verifies high 
variability.

▪ Maximum score 
is 24 indicates 
full mark 
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▪ Negatively skewed 
distribution indicates mean is 
above the passing mark.



SEAMEO Centres Policy Research Network (CPRN) Summit

23-25 April 2024 | Brunei Darussalam

Discussion of Findings

The post-test allows the study to assess the 
effectiveness of schema-based instruction 
intervention.

The findings revealed that there is an increase in 
students’ performance. 

This indicates that schema-based instruction was
effective and has a potential to facilitating learning 
development.

Students demonstrate an improvement in their 
understanding and skills.

19

▪ Post-test mean has increased and 
above the passing mark. 

▪ High standard deviation means high 
variability.

▪ Range is also high which verifies 
high variability.

▪ Maximum score is 24 indicates full 
mark.

▪ Negatively skewed distribution 
indicates mean is above the passing 
mark.
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Post-testPre-test
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The hypotheses of the study were as follows:

Null hypothesis (H0): There is no significant difference in pre-test and post-test mean scores.

Alternative hypothesis (H1): There is significant difference in pre-test and post-test mean scores. 

The result revealed that the mean difference (M = 8.00, SE = 0.883) was shown to be 
significant t (43) = 9.057, p<.001. Cohen’s d (1.365) suggest that this is a large effect. 
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Schema-based instruction was effective and has the potential to facilitate
learning development.

Students’ overall performance increase.

Students exhibited understanding of the problem by identifying relevant
information correctly.

Students demonstrated both procedural and conceptual fluency as
students were able to identify the relationship of two quantities.



SEAMEO Centres Policy Research Network (CPRN) Summit

23-25 April 2024 | Brunei Darussalam

References

23

Abdul Gani, M., Tengah, K.A., & Said, H. (2019). Bar model as intervention in solving word problem involving percentage. International Journal on 
Emerging Mathematics Education, 3(1), 69-76. http://dx.doi.org/10.12928/ijeme.v3i1.11093

Carnine, D., Jones, E. D., & Dixon, R. (1994). Mathematics: Educational tools for diverse learners. School Psychology Review, 23(3), 406-427. 
https://doi.org/10.1080/02796015.1994.12085721

Clements, M. A. (2002). Multiple perspectives and multiple realities of school mathematics. In H. S. Dhindsa, I. P. Cheong, C. P. Tendencia, & M. A. 
Clements (Eds.), Realities in Science, Mathematics and Technical Education, 173-192. Universiti Brunei Darussalam.

Jitendra, A. K., & Star, J. R. (2012). An exploratory study contrasting high- and low-achieving students' percent word problem solving. Learning and 
Individual Differences, 22(1), 151-158. http://doi:10.1016/j.lindif.2011.11.003

Lamon, S. J. (2007). Rational numbers and proportional reasoning: Toward a theoretical framework for research. In F. K. Lester, Jr. (Ed.), Second 
handbook of research on mathematics teaching and learning (pp. 629-668). National Council of Teachers of Mathematics, Information Age Publishing

Madani, N. S. & Tengah, K. A. (2018). Using bar model to solve word problems on profit, loss and discount. Journal of Physics Conference Series, 1097(1), 
012103. http://doi.org/10.1088/1742-6596/1097/1/012103

Parker, M., & Leinhardt, G. (1995). Percent: A privileged proportion. Review of Educational Research, 65(4), 421-481. 
https://doi.org/10.3102/00346543065004421

Said, S. N., & Tengah, K. A. (2021). Supporting solving word problems involving ratio through the bar model. Infinity Journal, 10(1), 149-160.  
https://doi.org/10.22460/infinity.v10i1.p149-160

Stringer, E. T., Christensen, L. M., & Baldwin, S. C. (2009). Integrating teaching, learning, and action research: Enhancing instruction in the K-12 
classroom. Sage Publications.

Yusof, J. & Langkan, J. (2016). Word problems involving fractions: A case of year 5 pupils in Brunei Darussalam. In 6th International Conference on 
Language, Education and Innovation, 47-53. https://icsai.org/procarch/6iclei/6iclei-016.pdf

http://dx.doi.org/10.12928/ijeme.v3i1.11093
https://doi.org/10.1080/02796015.1994.12085721
http://doi:10.1016/j.lindif.2011.11.003
https://www.researchgate.net/journal/Journal-of-Physics-Conference-Series-1742-6596
http://doi.org/10.1088/1742-6596/1097/1/012103
https://doi.org/10.3102/00346543065004421
https://doi.org/10.22460/infinity.v10i1.p149-160
https://icsai.org/procarch/6iclei/6iclei-016.pdf


SEAMEO Centres Policy Research Network (CPRN) Summit

23-25 April 2024 | Brunei Darussalam

Thank You

24


