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UNDERSTANDING STUDENTS’ HIGHER ORDER THINKING SKILLS
THROUGH THE LENS OF ASSESSMENT

PROF JIM TOGNOLINI & RAYANNE SHAKRA

Rayanne Shakra and Jim Tognolini give clear and comprehensive advice to teachers on how to use
modern definitions of assessment to better assess their students’ Higher Order Thinking Skills

Defining Higher Order Thinking Skills (HOTS) is no easy
task. Research nearly forty years ago noted that
“Defining thinking skills, reasoning, critical thought and
problem solving is troublesome to both social scientists
and practitioners. Troublesome is a polite word; the
area is a conceptual swamp” (Cuban, 1984, p. 676). Four
decades onwards not much has changed definition-
wise, to clean-up the ‘conceptual swamp’ However,
modern definitions of assessment have emerged that
are useful in guiding teachers to better assess HOTS for
students in any school year.

To produce evidence on how students think, teachers
need to develop assessments that enable the students
to demonstrate what it is they know, can do and value.
For the purposes of this paper the focus will be on
cognitive abilities and the following definition of
assessment will be used. Assessment involves teachers
making informed judgements based upon an image
formed by the collection of information about student
performance (Tognolini & Stanley, 2007). This image is
used to monitor student growth (progress) through an
area of learning or domain of knowledge. The higher
levels of growth are differentiated by students having to
demonstrate that they can do something with the
knowledge that they have gained e.g., they can solve
problems, think critically, evaluate the effectiveness of
different strategies for solving problems.

Thinking is an internal process. Teachers cannot see this
internal process, so they must depend on cognitive
models and tools that can be used to categorise levels
of learning. These models use verbs to describe the
complexity of the thought processes students should
demonstrate. Blooms’ revised taxonomy (Anderson &
Krathwohl, 2001) is one of these models.

This taxonomy is a powerful tool for teachers because it
provides a way for teachers to differentiate between
different levels of cognitive depth. It categorises learning
into the following three domains: psychomotor, cognitive
and affective. The cognitive domain. This domain
involves six major categories to which students’ skills
and abilities are listed from the simplest thinking
behaviour, also known as the Lower Order Thinking
Skills (LOTS), to the most complex, known as the Higher
Order Thinking Skills (HOTS). The taxonomy lists the
skills in hierarchal order from the LOTS to the HOTS, as
in Figure 1. These skills include the mental processes of
remembering, understanding, applying, analysing,
evaluating, and creating.
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Figure 1 Bloom’s Revised Taxonomy
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The logic behind this hierarchy is that before students
can understand a concept they must remember it; to
apply a concept they must first understand it; to
evaluate a process they must have analysed it; and to
create an accurate conclusion, students must have
completed a thorough evaluation. Students’ thinking
progresses from the LOTS to the HOTS. While the skills
are presented in hierarchical form, the way students’
skills are developed does not necessarily have to be
linear, that is, the skills may overlap onto each other
(Krathwohl, 2002).

The thought processes are usually linked to the verbs
associated with the thinking level that teachers are
aiming to teach or assess. The mention of the verb here
is not the actual word denoting the verb, it is the
thought process or action behind the meaning of the
verb. If teachers want to assess critical thinking, they
should not look at a question beginning with ‘criticise’,
rather the focus should be on how the student is going
to solve the task that is being set. That is, when the
students have produced the evidence from answering
the task, does their evidence indicate a higher level of
cognitive functioning? It isn't the verb but the
manifestation of the response to what is requested in
the task that indicates whether the students have
demonstrated higher order thinking in this circumstance.

Learning, by its nature, is developmental. Teachers act
as facilitators in assisting the students to grow in
knowledge, skill and understanding through the teaching
of subject content. As students gain more content
knowledge, and can use this knowledge to demonstrate
growth, then teachers are required to provide tasks that
are cognitively more demanding, to tap into the higher
order thinking of their students. The cognitive level
needed to solve these tasks is generally referred to as
the depth of knowledge associated with the task (Webb,
1997). Cognitively demanding tasks require the students
to think and use the knowledge that they have gained
to solve both real life problems and even conceptually
abstract problems.

HOTS are not only fostered and assessed in both
mainstream primary and secondary students of diverse
racial and socio-economic backgrounds, but also for
students in special education classes. In fact, students
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in years 9-12 enrolled in special education classes, and
who were given cognitively challenging tasks,
outperformed students without disabilities at the same
year level and who were given tasks that were less
challenging (King, Schroeder, and Chawszczewski, 2001).
Teachers need to deliberately provide their students
with tasks that academically challenge and engage
them. Often teachers think that their classroom
assessments incorporate higher order thinking however,
most do not (Care, Kim, Vista & Anderson, 2018:
Hoogland & Tout, 2018; McMillan, 2001; McMillan, Myran,
& Workman, 2002). Teachers are teaching HOTS through
many new pedagogical methods such as inquiry learning
or Project-Based Learning, but are not assessing for
these skills (Anderson, 2002).

Assessment is integral to teaching and learning (Baird,
Andrich, Hopfenbeck, & Stobart, 2017). The success of
HOTS development is determined by the alignment
between learning outcomes to be achieved, as stated in
curriculum  documents, and the implemented
assessments (Fitzpatrick & Schulz, 2015). The importance
of teachers knowing the targeted HOTS they are teaching
and assessing means that teachers need to actively
engage in developing appropriate assessments and to
use both formative and summative assessments
together. Formative assessments provide timely, regular
feedback that informs instruction as students learn
increasingly complex tasks. Summative assessments are
necessary to determine if standards have been met or if
students can perform tasks that involve HOTS.

Devising HOTS tasks that can lead to the production of
valued outcomes and can be recognised through
intuitive understanding is quite burdensome. Teachers
need to formulate HOTS tasks that require reasoned
thinking on behalf of the students, and this is far from
simple.

Therefore, it is important when planning for lessons to
know where to incorporate HOTS in teaching sessions
(Collins, 2014). Without prior planning, the tasks that
teachers might end up requesting spontaneously may
not lead to their students’ demonstrating HOTS.
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Not every difficult task immediately measures HOTS. In
fact, difficulty is not the same as cognitive depth. The
difficulty of a task is usually determined by how many
students can get the task correct. If very few students
get it correct, it is a hard task for the group of students.
If everyone gets it right, it is an easy task for the
students.

This does not necessarily align with the cognitive depth
of the task, nor the level of higher order thinking
required to solve the task. Cognitive depth refers to the
thought process, knowledge and skill required to solve
the task. Hence planning beforehand, specifically for
assessing HOTS, is key.

PROFESSIONAL DEVELOPMENT AND HOTS

For lasting changes to occur in education, it is imperative
that teachers recognise necessary changes in learner
expectations as well as the purpose of teaching: teaching
students to think (Retna & Ng, 2016). In addition to the
cognitive thinking models that teachers can utilise, they
can also look at research that documents practices that
encourage students to develop and practise higher
quality thinking.

Professional development courses are a key factor in
reviving teachers’ understandings and methods of
implementing higher order thinking skills in our
classrooms. Professional development courses should
be structured in a way to provide teachers with a better
understanding of what higher order thinking skills are.
These courses also help teachers to conceptualise how
the three categories of transfer, critical thinking, and
problem solving are coherently interrelated in their
instructional strategies.

2022 | SEMESTER 1| CPL.ASN.AU/JOURNAL



http://cpl.asn.au/journal

UNDERSTANDING STUDENTS’ HIGHER ORDER THINKING SKILLS

THROUGH THE LENS OF ASSESSMENT | PROF JIM TOGNOLINI & RAYANNE SHAKRA | 04

APPENDIX A - TIPS FOR WRITING HOTS TASKS

The following are some tips for teachers to think about when they are writing HOTS tasks for their students:
1. First, teachers should focus the load of the item on the problem to solve rather than on the content.

2. Second, items that require students to predict the outcome of a situation are more suited for HOTS than simply
labelling or listing.

3. Third, give them examples and ask for the principle, or theory, they illustrate.
4. Fourth, design items that permit multiple interpretations or solutions.
5. Fifth, the skill required to respond to the item is what determines the relative difficulty, not the verb used.

6. Sixth, make sure that the item is written in a way that makes it very clear to the students as to what is required
of them in their responses.

APPENDIX B - EXAMPLES OF TASKS THAT PROMOTE HOTS IN STUDENTS AND ASSESS THEIR COGNITIVE
DEPTH

The following are some examples of assessment tasks that help to both promote higher order thinking skills and
assess their current cognitive depth:

Example 1:

Suggest a method, other than a vaccine, that scientists might develop to keep us safe from COVID. Then provide a
short persuasive paragraph arguing why people should support this method.

This task can be given to students in any year. It is authentic and taps into the students’ creative thinking skills.
Suggesting a new method other than the current ones available assumes students will formulate or create a new
method. The persuasive text assumes that students will argue and provide an evaluative judgement of why their
method should be accepted widely by the public.

To answer this the students will have to compile information together in ways that they have not yet been explosed
to and combine content elements to propose new solutions. The answer to this question can be done collaboratively
between the students and in conjunction with the teacher. This collaboration will spark higher order thinking
because the students will acknowledge that the teacher does not know the answer and will work to devise one
together.
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Example 2:
The following is taken from NAPLAN year 3 Numeracy

This question presents the students with an unfamiliar scenario where they must extrapolate a mathematical
pattern and apply it by making connections to more than one set of information. The students have to rotate the
rectangle and make the connection of how the shapes within it will also vary and change their location.

This pattern is made by turning a tile.
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Which tile is missing in the pattern?
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Example 3:
The following is taken from NAPLAN year 5 Reading

Students are required to make connections between the meanings presented and the text. They also need to infer
the meaning of each of the answer choices according to their comprehension of the text to be capable of providing
a prediction of which answer best resembles the phrase in the question.

In the second paragraph the writer talks of both a threat and an overture of friendliness.
Which quotation from the text means the same thing?

half crouching (paragraph 2)
menacing truce (paragraph 2)
wild leapings (paragraph 2)

0000

friendly advances (paragraph 3)
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