B—

774 SEAMED GENTRES POLICY RESEARCH NETWORK(CPRN)SUMMII} 2024
EMBRACING INCLUSIVITY IN EDUCATION, SCIENCE AND CULTURE

TOWARDS A FUTURE-READY SOUTHEAST ASIA

23 — 25 April 2024
BalaiKhazanah Islam Sultan Haji Hassanal Bolkiah, Brunei Darussalam

Schema-Based Instruction as a Mathematics
Pedagogical Strategy to Teach Mixed-Ability
Secondary.School Students

Siti Nurul’ain Abdul Karim and Masitah Shahrill
Sultan Hassanal Bolkiah Institute of Education
Universiti Brunei Darussalam

SUPPORTED BY

= T j«f ' HOSTED BY
RN SEAMEO VOCTECH
MINISTRY OF EDUCATION % e BRUNEI DARUSSALAM

AAAAAAAAAAAAAAAA



|

SN alhulyls gy Siuuupiqn

UNIVERSITI BRUNEI DARUSSALAM

(@

Background and Rationale
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Wawasan Brunei 2035
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Background and Rationale

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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Background and Rationale

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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Background and Rationale

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. ;

Clements added that a significant number of students resort to memorising Identified Difficulties
rather than developing mathematical understanding in depth, which hinder

students’ ability to engage in critical thinking. These difficulties result in Comprehension .
students often struggling to grasp the concept of problem-solving. Thinking skills

Conceptual understanding

Word problem-solving challenges observed among student e
worldwide (Carnine et al., 1994) including in Brunei mathematics

classroom both primary (Yusof & Langkan, 2016) and secondary

level (Said & Tengah, 2021).
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Background and Rationale

Mathematical R_ea|'|_lfe
concepts situations

Simple
interest

Percentage

representation Investment returns

(fractions, decimals)

Percentage increase and Interest rates
decrease Marku pS Tax
Percentage change Discount

Percentage of a whole Compound interest
Percentage Proportion Profit Scores
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Background and Rationale
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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Background and Rationale

Primary Constituents of Schema-Based Instruction

Step 1: Problem Step 3: Problem
Identification Solution
Identify problem type

Identify mathematical
operation and construct

E.g. Proportion problem mathematical sentence

and change problem

0/N/2007/2/Q4 100% = 28
In 2006, the cost of posting a " 35
letter was increased from 28 ~

cents to 35 cents. Calculate the

percentage increase in the cost of 7?7 = 125%
posting a letter.

100% + change = 125%
change = 125% - 100%
= 25%

Note: Sample of question was sourced from Cambridge past year paper

Y < CORN | s s seaan o o
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Methodology

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.

Look Look Look

Gathering Information
Act } Act Act
Taking Action Think Think Think
wg Information

1. Planning 2. Instruction 3. Evaluation

Action Research in Phases of Teaching
Stringer et al. (2010, p.1)

SEAMEQO Centres Policy Research Network (CPRN) Summit
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Methodology

Research Matrix

Research

Question Instrument

Methodology

* Al10item
pre-test
and post-

Quantitative test

* Apenand
paper
based test

* Marked out
of 24

Qualitative

I #CeRN

Participants

Two Year 9
classes

49 students
Mixed-gender
Mixed-ability
(high, medium
and low)
After data
cleaning, only
44 students
taken for
analysis

SEAMEQO Centres Policy Research Network (CPRN) Summ
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Convenience
sampling
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Data Analysis

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

Analysis of students’ answer
scripts
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Discussion of Findings

Descriptive Statistics for Pre-test

Descriptive " Pre-test mean i:c,
Statistics below the passing
mark.
Total = High standard
Mean 8.40 6.88 7.57 deviation means
high variability
Standard 4.57 3.93 4.25 (many scores are
Deviation deviating away
Minimum 2 0 0 from the mean.)
= Range is also high
Maximum 20 20 20 which verifies high
variability
Note: The passing score for the test is 12.
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Discussion of Findings

Frequency Distribution of the Pre-test

25 —
2 50 - = Positively skewed
) . . . . .
S . distribution indicates mean
qg is below the passing mark
S 10 —
O
E 54
Z
0 - |
| I | | |
0 ) 10 15 20

Pre test score (out of 24)
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Discussion of Findings

" Pre-test mean is below the passing

mark.
= High standard deviation means high
variability (many scores are deviating The pre-test serve as a baseline to measure

away from the mean) students’ initial knowledge and skills on
" Range is also high which verifies high percentages
variability .

The findings revealed that there are areas of

= Positively skewed distribution weakness.
indicates mean is below the passing
mark.
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Discussion of Findings

Students’ Answer Script of the Pre-test

Question 3

A shopkeeper buys some plates from a manufacturer for $12
(a) The manufacturer makes a profit of 60%

Calculate the cost of manufacturing each plate

(b) The shopkeeper sells each plate for $17.40

Calculate the percentage profit made by the shopkeeper.

<2417 %

I #CeRN

each

Question 5

A new cereal packet contains 20% more than the old packet.
The new packet contains 264 grams of cereal

Calculate the mass of cereal in one of the old packets.

0> 5

NS
2699

264x 20 _ 59 %
100
264- 52 .<G=2\|.‘13
Question 6

A builder bought a large number of bags of cement.
As a result he was given a discount of 7%
The discount was $910.

Calculate how much the builder paid for the cement.

[2]

{ r
) ) !

-

1

10 ¥ 5 < 63-7
q10 -63.12%46-3

SEAMEQO Centres Policy Research Network (CPRN) Summ
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From the students’ worked
solution, the following
observations can be made

1.

(2]

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

Students demonstrated lack of
percentage concepts.

There is a lack of mathematical
concepts.

(3]

A discrepancy between the
given information and
students’ interpretation.

X
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Discussion of Findings
Descriptive Statistics for Post-test = Post-test mean
has increased
Descriptive Class X Class Y Overall 2nd above the
Statistics passing mark.
— 14 . ngh s’Fandard
deviation
Mean 15.57 t means high
ariability.
Standard 5.66 ranant Ty
Doviati = Range is also
eviation high which
Minimum 3 z 3 verifies high
. , , . variability.
Maximum 4 4 4 = Maximum score
Note: The passing score for the test is 12. is 24 indicates
full mark

23-25 April 2024 | Brunei Darussalam




ey S g

s
%@% Al Nogy Sisupniiqs
' ' UMIVERSITI BRUNEI DARUSSALAM

Discussion of Findings

Frequency Distribution of the Post-test

14 -

= Negatively skewed
distribution indicates mean is
6 - above the passing mark.

R RN
oo o N
| | 1

Number of students

| | | | | |
0 5 10 15 20 25

Post test score (out of 24)
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Discussion of Findings

" Post-testmean hasincreased and | 11, et test allows the study to assess the
above the passing mark.

" High standard deviation means high | €ffectiveness of schema-based instruction

variability. intervention.
= Range is also high which verifies
high variability.
= Maximum score is 24 indicates full

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

mark. This indicates that schema-based instruction was
effective and has a potential to facilitating learning
= Negatively skewed distribution development.
indicates mean is above the passing
mark. Students demonstrate an improvement in their

understanding and skills.
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Comparison of Students $29 Answer Script between Pre-test and Post-test

Ahmed buys a new monitor, keyboard and computer.
He is given a 15% discount off the total price.
The discounted price that Ahmed pays is $1134.75.

The price of the monitor before the discount was $375.
The price of the keyboard before the discount was $70.

Calculate the price of the computer before the discount.

weioce AT Lo ) -S5O 2D 2
Y262 -2 -H1s —M) o
=S 7.9
= ==
% 2572

Kesboard

I S

-
N

Kesboard

S8

Ahmed buys a new monitor, keyboard and  computer.
He is given a 15% discount off the

The discounted price that Ahmed pays nsM
The price of the monitor before the discount was $375.

The price of the keyboard hn:fm:m&hg_d;mwas $70.
Calculate the price of the computer before the discount

$ \ocoy : 2
IMNerm /S /. = 3VW3Ig . s
? = 100 X W 3Y 5
S

“81.335 (belore Aiscount )

Comnpuk ey

eV, 3DS - 31S - 70
= {3540
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Discussion of Findings

Paired-sample t-test

The hypotheses of the study were as follows:

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

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

Paired Sample t-1est

Measure 1 Measure 2 t df p Mean SE Cohen’s d

Difference Difference

Post-test Pre-test 9.057 43 <.001 8.000 0.883 1.365

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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Overall Conclusion

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.
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