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Testing Thinking Skills In 
The Primary School 

AMY FAM 

Over the last decade, the teaching of mathematics, science and 
language in our prlmary schools has undergone a metamorphosis. 
Science teaching and learn~ng no longer merely requires learners to 
acquire knowledge, but expects them to be able to "process" the 
information. Emphasis is placed on getting children to "work like 
scientists", develop an inquiring mind, and set out to actively acquire 
information about the phenomena around them. The introduction of 
the PETS programme in mathematics has also led teachers to look 
closely at metacognitive strategies and heuristics adopted by 
children in solving math problems. Language teachers have also 
tried to get children to "extend" beyond the given passages. 

With the recent emphasis on teaching higher-order thinking 
skills in our classroom, it leads many teachers to wonder whether 
special tests are needed to evaluate students' ability to think. The 
task of designing a systematic programme for testing and teaching 
higher-order thinking skills appears to be formidable. 

However, we must remind ourselves that teaching and testing 
reasoning skills in the classroom is neither faddish nor new. Children 
are constantly engaged in thinking skills when engaged in learning 
mathematics, science and reading. For instance, comprehending a 
passage requires them to "process" the information given, in order to 
make inferences or analysis therefrom while science requires them to 
identify essential components , responsible for cause-effect 
phenomena, hypothesise, compare and contrast and infer. 

Validity Problems And Thinking Assessment 

The key issue of content validity is one of major concern. Exactly 
what is it that we are talking about when we proclaim to be teaching 
and assessing "critical thinking?" 
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There is a plethora of theories and consequent confusion about 
what are thinking skills. Should we regard thinking as a inductive- 
deductive reasoning dichotomy, or does it apply simply to the higher 
levels of Bloom's Taxonomy, such as application, analysis, synthesis, 
and evaluation? Are higher-order thinking skills general or do we use 
different skills for different subjects? Are practical tests on process 
skills in science regarded as tests of thinking skills? Are we looking 
at thinking when we focus on the metacognitive strategies and 
heuristics employed by children in solving math problems? 
Nonetheless, our conception of thinking skills becomes an issue of 
vital importance as the validity of the thinking items depends largely 
on our understanding of the framework of thinking skills. 

A common perception of higher-order thinking attempts to 
merge the goal-directed problem-solving paradigm with the 
inferential, evaluative emphasis of the critical thinking paradigm. 
Students become self-conscious about their thinking through the 
cognitive processes of analysis, comparison, inference and 
evaluation and develop self-monitoring problem-solving strategies 
such as the metacognitive processes of planning, monitoring and 
reviewing. Though the different research perspectives have resulted 
in somewhat different frameworks dnd terminologies, yet analysis of 
the works reveals substantial overlap in the conception of thinking. 

The following are some higher-order skills which cut across 
subject fields and levels of pupils:- 

checking for consistencies and inconsistencies 
deliberately organising the information 
associating 
comparing and contrasting 
recognising relationships 
explaining 
formulating problems 
working backwards 
predicting 
hypothesising 
inductive reasoning 
distinguishing among casual and correlated relationships 
concluding 
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looking for relevant evidence 
inferring 
communicating (expressing information in tables, diagrams, 
etc) 

What Can The Classroom Teacher Do? 

We need to focus our attention on the following points in 
designing thinking skills items:- 

1. Induce the students to link multiple sets of information rather 
than asking for unrelated details. 

2. Design some tasks that permit multiple interpretations or 
solutions. 

3. Include a wide range of tasks on generalisation and transfer 

4. Design tasks that are "novel" and have not been taught in the 
class. 

Examples Of Higher-Order Reasoning Skills In Three Subject 
Domains 

In ferring-comprehension 

What do you know about May Ling's parents? 
(It is mentioned in the passage that May Ling is an orphan.) 

Organising information-maths (matching sets) 

Ah Meng has a pair of red sneakers and a pair of blue sneakers. 
She has a pair of white socks, a pair of yellow socks and a pair 
of grey socks. What are the different sets of sneakers and socks 
that Ah Meng can put on today? 

Recognising relationships-maths 

Fill in the missing numbers: 
2 3 4 6 -  
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Analysing-comprehension 

In the story of "Jack and the beanstalk", was Jack greedy or 
curious when he kept going back up the beanstalk? 

Inductive reasoning-science 

Which ONE of the following methods would be best to put out 
on OIL fire? 

a. Water from the nearest fire hydrant. 

b. Carbon dioxide from a fire extinguisher. 

c. Layers of thick blankets. 

d. Buckets of fine sand. 

Working backwards-science 

There are 3 lamps A, B and C in a flat. When C blows, A & B 
still remain on. But when A blows, B cannot be turned on, 
although C is still working. One would expect that when a lamp 
blows, the electricity would be cut off because the circuit is 
broken. 

Draw a diagram to show how the lamps are arranged in the 
circuit of this flat. 

A Promising Start 

In conclusion, it is important to note that a promising start 
towards testing higher-order thinking in the class would be to 
construct questions at the higher levels of the cognitive domain of 
Bloom's Taxonomy as well as to design process skills tasks where 
pupils are given an opportunity to "discover" new information through 
hands-on experiences so that they can construct meaning from the 
information they have acquired. However, this is not to suggest that 
the assessment of thinking is probably most useful when the 
problems to which the processes are applied are relatively, but NOT 
wholly, novel. For example, asking a primary student to calculate the 
speed of light is novel, but it becomes an insurmountable challenge 
to the student. The challenge that problems provide should focus on 
the COMPONENTS of thought, NOT THE KNOWLEDGE that needs to 
be applied to the problem. 
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The critical thinking field is on the move. Although there remain 
many differences of opinion about the nature of critical thinking and 
how it is best taught and tested, we can always adapt some of the 
commonalities among the theories for our framework. But unless 
testing is followed up by intervention, it will lead to frustration and 
information for which there are no concrete implications. 
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