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My t hs  abou t  NA /NT 
S tuden t s ’  Sc i ence 
I n f e r ence  Sk i l l s :
Compe tenc i es  and 
P red i c t o r s

By Teo Tang Wee

Teo Tang Wee is Associate Professer 
with the Natural Sciences and Science 
Education Academic Group at the 
National Institute of Education. She 
is a social equity scholar in science 
education and applies a critical lens 
to examine diverse equity issues in 
science education that affect learners 
who are underrepresented in the local 
and international literature.

How would you rate Normal 
Academic (NA) and Normal 

Technical (NT) students’ science 
inference skills on a scale of 0 (none) 
to 10 (very good)? Your rating suggests 
your pre-conceptions about NA and NT 
students’ abilities in handling higher-order 
thinking questions. What is this rating 
based on and how accurately does it 
refl ect students’ competencies in making 
science inferences?

This article reports on a small section of 
a large-scale science education study 
about NA and NT students’ science 
learning. In 2014, 4,582 Secondary 1 
and 2 students in 247 NA and NT classes 
from 39 mainstream and co-education 
secondary schools in Singapore 
participated in a study which investigated 
students’ science learning. The study 
involved students taking three science 
tests and one student survey. The fi ndings 
debunked some of the “myths” and prior 
assumptions about NA and NT students’ 
competencies in science learning.

Myth 1: Teachers have accurate 
knowledge about students’ 
science competencies

A simple and interesting exercise 
was conducted. Teachers from the 
participating schools were invited to 
attend a workshop during which research 
fi ndings were shared. Prior to the 
workshop, they were provided with the 

three science inference tests and asked 
to predict the three most challenging 
items in each test. 

Their responses were collated and 
compared with the research fi ndings 
obtained from Rasch analysis. 
Interestingly, their predictions were mostly 
inaccurate, meaning that items that were 
predicted to be challenging for students 
turned out to be relatively easy for them. 
The unprecedented outcomes of teachers’ 
predictions could be understood in a 
few ways but—most importantly—it 
challenges the assumptions that we, as 
educators, know best about students 
and how personal observations from prior 
teaching experiences may not always 
refl ect a better understanding of students’ 
competencies. This underscores the 
importance of having research-informed 
practice so that assumptions and 
personal constructions about students 
may be continually refi ned. 

Myth 2: Science inference skills 
are taught during science lessons

“Infused” is probably a safer word to use as 
compared to “taught”. Science inference 
skills are not explicitly mentioned in the 
syllabus, but it is certainly a 21st century 
competency and hence, espoused in the 
science curriculum framework. 

The three science inference tests were 
designed to be progressively diffi cult 

by tweaking some of the items in the 
previous test. However, the students’ 
science inference skills were found to 
have “decreased” when comparing 
the fi rst and third (last) test. I used the 
quotations marks because, while the 
mean scores for the Secondary 1 NA and 
NT groups dropped signifi cantly, there 
are two possible interpretations of this 
fi nding: 

1. The students’ science inference skills 
deteriorated/worsened—this could 
be a result of the lack of emphasis on 
developing science inference skills 
over the academic year.

2. The incremental diffi culty of the 
tests did not match the change in 
students’ science inference skills. 

Myth 3: Science inference 
questions are too diffi cult for NA 
and NT students 

As part of the construction process of the 
three science tests, they were validated 
by experts who had relevant experience 
in teaching and researching on NA and 
NT students’ science learning.

One common feedback received was 
“it is too diffi cult”. During my preservice 
lessons, many student-teachers made 
the same comment and requested for 
the answer keys. It turned out that the 
fi ndings were very different from what 
my colleagues and student-teachers 
expected. If the tests were unrealistically 
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