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INTRODUCTION

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



INTRODUCTION

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 a 
significant amount of time and effort in 
assessment-related activities (MacBeath & Galton, 2004, 
as cited in Leong, 2015)



INTRODUCTION

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 (Sjøberg & Jenkins, 2022)



INTRODUCTION

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?



RELATED LITERATURE

Studies related to TPD

•Positive effect of TPD: “incentives such as promotion or 
salary implications, having a specific subject focus, 
incorporating 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)



RELATED LITERATURE

Studies related to TPD

•Lauer et al. (2014): it is possible for short-term PD to 
improve 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 
in math had a positive effect on student perceptions of 
their math teacher's behavior



RELATED LITERATURE

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)



RELATED LITERATURE

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



METHODOLOGY

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



METHODOLOGY

Data Collection 

•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

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



METHODOLOGY

Data Collection 

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



METHODOLOGY

Data Collection 

•All items were collected and forwarded to expert 
evaluators (Instrument: Expert Evaluation Form)



METHODOLOGY

Data Collection 



METHODOLOGY

Data Collection 



METHODOLOGY

Data Analysis 

•Descriptive statistics for the Likert scale ratings

•Content analysis and descriptive statistics for the 
qualitative feedback on the items



RESULTS AND DISCUSSION

Results from Quantitative Data

•Descriptive statistics of alignment ratings



RESULTS AND DISCUSSION

Results from Quantitative Data

•Descriptive statistics of context appropriateness ratings



RESULTS AND DISCUSSION

Coding of Qualitative Data

•Feedback on Alignment (FA), Item component (FC), 
Linguistics (FL), Mathematical Aspect (FM), Accessibility 
(FAcc), Overall (FO)



RESULTS AND DISCUSSION

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

Sample Coding:

•Check the content again. (FA*Content)

• Item construction can still be improved. (FO)

•This item is good. (FO)



RESULTS AND DISCUSSION

Results from Qualitative Data

•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



END OF PRESENTATION
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