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Background

Alderson & Wall (1993, as cited in Cheng, 2000):

*Washback effect: “Influence of testing on teaching and
learning, which is rooted in the notion that tests should
and could drive teaching and hence learning”

What and how teachers teach, what and how learners
learn; the rate, sequence, degree, and depth of teaching
and learning usually receive washback

Vrikki et al. (2024): Developed a comprehensive model of
effective teaching based on PISA 2018 results
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Rationale

This study is part of the primary author’s dissertation
project about the item-writing behaviors of high school
mathematics teachers

It is crucial to understand teachers’ assessment knowledge
and practices (Leong, 2015) given that they spend o
significant amount of time and effort in
assessment-related activities (MacBeath & Galton, 2004,
as cited in Leong, 2015)
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Rationale

*PH commits to continued participation in ILSAs as part of its
efforts to measure quality of education among learners
and benchmark with other education systems

- Materials were developed for teachers and students in the
hopes of increased familiarity with PISA, as part of PH's field
preparations for PISA 2022 (Senate of the Philippines, 2024)

*PISA items meant to measure students abilities to solve
problems related to real life (Sj@berg & Jenkins, 2022)
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Conceptual Framework

- Teacher Professional Development (TPD): programs and
strategies designed to change the beliefs and practices of
teachers in order to improve the achievement of their
students (Guskey, 2002, as cited in Lauer et al., 2014)

Research Question:

*What is the quality of PISA-like math items created by
secondary mathematics teachers?
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Studies related to TPD

* Positive effect of TPD: “incentives such as promotion or
salary implications, having a specific subject focus,
iIncorporating lesson enactment in the training, and
including initial face-to-face training—are positively

associated with student test score gains” (Popova et al,,
2022)

*TPD on Assessment for Learning for math teachers in the
Netherlands resulted to significantly higher student
outcomes for students of Grades 7-9 (5 TPD sessions over
a year) (de Vries et al., 2022)
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Studies related to TPD

-Lauer et al. (2014): it is possible for short-term PD to
iImprove participant outcomes, PD content and method are
as important as duration

-Kyaruzi et al. (2020): 1 day intensive PD on analyzing
student errors and developing strategies to prevent errors
iIn math had a positive effect on student perceptions of
their math teacher's behavior
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Studies related to Item-Writing Training

«OECD (2016a): Item writers are trained in the PISA
framework and develop items with real-world contexts as
part of PISA-D Capacity Building Plan in Zambia

+OECD (2016b): Item development process based on PISA
frameworks as part of technical capacity building in
Cambodia

-Kurniasih et al. (2023): Proposed a teacher-training model
for writing PISA-like reading test items (Indonesian context)
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Studies related to Item-Writing Training

-Yurdakul et al. (2020): PD program designed to upskill math
teachers in writing items concerning higher-order thinking
skills similar to those in PISA and TIMSS; 100 secondary
math teachers in Turkey, 4 three-hour sessions over 2 days
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Research Design

»Concurrent mixed-methods study (Descriptive
quantitative study and exploratory qualitative study)

Research Sample
» Nine high school mathematics teachers from the junior
high school unit of a Catholic university in Mindanao
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Data Collection

e Teachers underwent a three-day item-writing PD as part of
their summer in-service training for SY 2022-23

*First day was allotted for a seminar about PISA
mathematics assessment framework, and an orientation
about the study

e Succeeding days were for the item-writing workshop,
where they were observed via screencast videography
(Garcia & Hao, 2023)
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METHODOLOGY

Data Collection

*Each teacher was assigned to write 8 PISA-like math items
each

Table of Specifications (TOS #1):

Table of Specifications (TOS #2):

Process T Context
; otal , . o
Category | Item | Reasoning | Formulate | Employ | Interpret | o i | No. of Category | Personal Occupational Societal Scientific Total
Content Format |  (25%) (25%) (25%) | (25%) lterms Content (25%) (25%) (25%) (25%)
gategory o= - . Category
uantity Quantit
(25%) CR Q2 1 2 25%) Q1 Q2 9
Change & MC Q3 1 2 Change & Relationships Q4 Q3 2
Relationships (25%) CR Q4 1 (25%)
Space & Shape MC Q5 1 Space & Shape
(25%) CR Q6 1 2 (25%) @ e 2
Uncertainty & Data MC Q7 1 2 Uncertainty & Data Q7 Q8
(25%) CR Q8 1 (25%)
Total No. of Items 2 2 2 2 8 Total 2 2 2 2 8

Summary of Item Specifications
(Please refer to the legend below)

Item ltem Content Context Process
Format | Category | Category | Category
Q1 MC QNT PER PSF
Q2 CR QNT OCC PSE
Q3 MC C&R SCI RSN
Q4 CR C&R SOC PSI
Q5 MC S&S PER RSN
Q6 CR S&S OCC PSF
Q7 MC U&D SOC PSE
Q8 CR U&D SCI PSI
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Data Collecti
[ ]
 All item llected and f ded t t
Iltems were ColiecCted dna rorwdadraed to exper
[ ]
[}
evaluators (Instrument: Expert Evaluation Form)
PART B:
Please rate each test item of the participant based on the appropriateness of the use of context.
EVALUATION FORM FOR EXPERT EVALUATORS Base your scores on the level of agreement with the following statements. Please use the 6-point
Likert scale shown below.
PART A:
Please rate each test item of the participant based on its alignment with PISA’s Content Category, (5 _ | strongly agree with this statement.
Process Category and Context Category. Please use the 6-point Likert scale shown below. 4 — | agree with this statement.
3 — 1 slightly agree with this statement.
2 — | slightly di ith this stat t.
NOTE: Comments and feedback must be based on the Summary of Item Specifications. Thank you! 1-1 Zi'é’agryee'@?&rﬁf}sw;ater'ﬁesnf e
0 — 1 strongly disagree with this statement.
5 — Perfectly Aligned 2 — Somewhat Aligned > of
& = Mogergiely Aligned 1= ooty asgnet '?rtlaéti?netgitsused in this item is stimulating and B IR e B B e
i : : | I | I |
&=FaitlyAigned [=Notakaned:atsll interesting for 15-year-old Filipino students. 5 | 5| 5| 5|5 |5 |5 ]| 3
Rating based on the Rating based on the Rating based on the The cotnt’ext Lf’lse? ig ti?ilsl_iftem isl_t.rea"S“g a2 I“
Item alignment with alignment with alignment with iffﬁgapfoﬁuﬁngc Ay EEISeT et | 5 5 5 5 5 4 5 5
CONTENT Categories CONTEXT Categories PROCESS Categories '
Q1 S S 3 The problem arising from the context is
Q2 5 D 5 plausible and believable. 5 5 5 5 5 4 5 5
Q3 5 5 5
Q4 5 5 5 The context used in this item is compatible with
Q5 5 4 5 the measured content. 5 5 5 5 5 5 5 5
Q6 S S 3 The context used in this item is equally
Q7 5 4 D accessible regardiess of gender, religion, | o 3 i : 4 5 5 4
Q8 5 4 3 culture or living conditions in the Philippines. 0

The context used in this item has minimal
vocabulary with unnecessary linguistic
complexity.
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Statements (continuation) Q1 1 Q2 | Q3 ([ Q4 | Q5 | Q6 | Q7 | Q8 PART C:
The context used in this item has a minimal Please provide constructive qualitative feedback for the item writer to make the item: (a) become
amount of irrelevant information. 5 4 5 4 5 8 5 5 more PISA-like and (b) become more aligned® with the content, context and process categories
indicated in the Tables of Specifications and Summary of ltem Specifications.

The context used in this item is socially and
culturally sensitive- that is, it is free from ; : : ‘) 5 : : ‘) *The test items of the respondents must conform to the TOS 1, TOS 2 and Summary of Item Specifications,
offensive or controversial references. NOT the other way around.
The context used in this item shows language Item Q1 Feedback:
accessibility in the sense that the intentions of This requires more than recognizing and identifying mathematics information or data
the task and the expectations of the test writer | 5 5 5 5 4 5 5 5 that can be used to solve problem situations. This also needs performing
are communicated clearly. computations and applying the mathematical concepts to arrive at a solution to the

problem.
The context used in this item shows
conservative novelty- that is, a novelty that Context may be accessible only to those who are into basketball.
gives an item just enough unpredictability,
giving the test-takers a “different but familiar’ 4 : 2 2 2 4 2 :
feeling which is neither overwhelming nor ltem Q2 Feedback:
alienating. Try to lessen irrelevant information in the context.

ltem Q3 Feedback: Improve sentence construction. For example:

Suppose in a barangay, one person was identified positive for

the disease in one day, 3 more persons were infected jn| the following day, and on

the third day 9 patients were afflicted by the disease.

ltem Q4 Feedback:
Try to lessen irrelevant information in the context.
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Data Collection

Item Q5 Feedback:
Check the context.

Item Q6 Feedback:
This requires more than recognizing and identifying mathematics information or data
that can be used to solve problem situations. This also needs performing
computations and applying the mathematical concepts to be able to answer the
question.
Properly label the figure.

ltem Q7 Feedback:

Item Q8 Feedback:
This is more than interpreting. This requires one to reason.

OVERALL FEEDBACK:

ATENEO DE MANILA
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Data Analysis
 Descriptive statistics for the Likert scale ratings

«Content analysis and descriptive statistics for the
qualitative feedback on the items
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Results from Quantitative Data

Descriptive statistics of alignment ratings

Content Mean SD | Context Mean SD | Process Mean SD
Categories | Rating Categories | Rating Categories | Rating

QNT 4.22 1.56 | PER 4.33 1.03 | RSN 4.11 L.53
C&R 4.17 1.34 | OCC 4.28 1.13 | PSF 3.50 1.29
S&S 4.17 1.69 | SOC 4.22 1.17 | PSE 4.33 1.14
U&D 4.22 1.52 | SCI 3. 12 1.53 |.PSI 4.11 1.18
Overall 4.19 1.50 | Overall 4.14 1.23 | Overall 4.01 1.31
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Results from Quantitative Data

 Descriptive statistics of context appropriateness ratings

Desirable context attribute Mean | SD | Desirable context attribute Mean | SD
Stimulating and interesting for | 4.35 | 0.79 | Minimal unnecessary linguistic | 4.64 | 0.81
15 y/o students complexity

Realistic, reflects real-world 4.57 0.77 | Minimal amount of irrelevant 4.64 0.89
scenarios information

Problem is plausible and 4.56 | 0.84 | Free from offensive or 490 | 0.51
believable controversial references

Context 1s compatible with 4.13 | 1.50 | Intentions of task and 4.53 | 0.92
content expectations are clear

Accessible regardless of 4.75 | 0.64 | Presence of conservative 3.68 | 0.87
gender, religion or culture novelty

Overall Mean: 4.47 Overall SD: 0.94
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Coding of Qualitative Data

Feedback on Alignment (FA), ltem component (FC),
Linguistics (FL), Mathematical Aspect (FM), Accessibility
(FAcc), Overall (FO)
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Sample Coding:

»Check sentence construction, grammar, and proper use of
capitalization of words. (FL*Grammar), (FL*Ortho) The cost
for constructing an apartment is not realistic. (FAcc)

*There is no specified years for Jenny to save the needed
amount. If the pattern is based on the arithmetic sequence
(which reflects that Jenny has an increase every year but
her salary seems to be constant at 240,000), the 8% seems
irrelevant also. (FM) The context is personal and not
occupational. (FA*Context)




RESULTS AND DISCUSSION s

UNIVERSITY

Sample Coding:
»Check the content again. (FA*Content)
-ltem construction can still be improved. (FO)

+This item is good. (FO)
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Results from Qualitative Datao

*There were a total of 103 instances of feedback, with major
feedback types: Alignment with categories (34.95%) and
Linguistic feedback (23.3%)

*Most of the feedback about alignment were on process
categories (44.4%) and content categories (33.3%) (36
instances of feedback on alignment)

*Most of the feedback about linguistics were on grammar
(45.83%) and orthography (33.33%) (24 instances of
feedback on linguistics)



CONCLUSION
» Results show that the teachers produced items of
satisfactory quality and are compliant with the PISA
mathematics assessment framework

« Teachers, as primary assessment implementors, are
capable of writing items that follow standards from ILSAs,
although there is a need to understand process
categories and content categories more

» Conduct follow-up item-writing PD sessions to encourage
sustained training, feedback, and improvement
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