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PART 1: Foundations of HOT 
Assessment Design



























Common Pitfalls in HOT Item Writing

Over-Complex 
Wording

• Using 
unnecessarily long 
or convoluted 
sentences.

• Introducing jargon 
or unfamiliar 
terminology that 
distracts from the 
cognitive task.

Ambiguous Stems

• Stems that are 
vague, unclear, or 
open to multiple 
interpretations.

• Students waste 
time guessing what 
the question is 
asking rather than 
demonstrating 
thinking.

Misaligned Verbs

• Using verbs that 
suggest 
higher-order 
thinking but pairing 
them with tasks 
that only require 
recall.

• Example: “Analyse 
the definition of…” 
(still C1–C2).

Marks Not Matching 
Cognitive Demand

• Awarding too few 
marks for tasks 
requiring deep 
reasoning or 
multi-step thinking.

• Awarding too many 
marks for simple 
recall tasks.

• This misalignment 
reduces validity and 
undermines 
assessment 
fairness.



Principles of Good Assessment Design
• The item measures what it is intended to measure.
• HOTS items must genuinely assess higher-order thinking, not 

language proficiency or irrelevant skills.
Validity

• The item produces consistent results across markers, contexts, and 
student groups.

• Clear rubrics and well-structured questions enhance reliability.
Reliability

• All students should have an equal opportunity to demonstrate their 
ability.

• Avoid cultural bias, unnecessary complexity, or unfamiliar contexts.
Fairness

• The cognitive level of the question must match the CLO and intended 
learning outcome.

• Verbs, task demands, and mark allocation must reflect the targeted 
level (C4–C6).

Cognitive Alignment

• Difficulty should arise from the cognitive challenge, not from 
confusing wording, excessive reading load, or irrelevant details.

• Keep language clear and purposeful.

Avoiding Construct-Irrelevant 
Difficulty



Exercise 1- LMS
Individual Activity



PART 2: Designing HOT 
Multiple-Choice Items 
(MCQs)



Learning Outcomes
By the end of this session, participants will be able to:
• 1. Construct MCQs that assess C4–C6 cognitive levels

• Develop scenario-based, data-driven, and judgement-based MCQs.
• Ensure the cognitive demand aligns with the intended learning 

outcome.
• Write items that require analysis, evaluation, or creative reasoning 

within the MCQ format.

• 2. Apply best practices for stems, options, distractors, and 
marking schemes
• Write clear, focused stems that avoid ambiguity.
• Construct plausible distractors that reflect common misconceptions.
• Avoid cues, patterns, and grammatical inconsistencies.
• Allocate marks appropriately based on cognitive load.



A. Anatomy of a High-Quality MCQ
1. Stems

• Must be clear, concise, and free of unnecessary wording.
• Should present a complete problem or scenario.
• Should focus on what students must do, not what they must 

guess.
• Avoid negative phrasing unless absolutely necessary.

2. Keys (Correct Answers)
• Must be defensible, evidence-based, and aligned with the 

CLO.
• Should not be obviously longer, more detailed, or more 

precise than distractors.
• Avoid patterns (e.g., always “C”).



3. Distractors
• Must be plausible and reflect common errors or 

misconceptions.
• Should be grammatically consistent with the stem.
• Avoid humour, trickery, or distractors that are obviously 

wrong.
• Avoid overlapping distractors that confuse rather than 

challenge.
4. Avoiding Cues and Giveaways

• Absolutes: “always”, “never”, “all”, “none” — usually 
incorrect.

• Grammatical cues: Only one option fits grammatically.
• Logical cues: One option is more detailed or qualified.
• Pattern cues: Repeated correct answers in the same position.























B. Designing HOT MCQs (C4–C6)

C4: Scenario-Based Analysis
• Present a case, graph, or situation requiring 

interpretation.
• Ask students to identify patterns, relationships, 

or causes.
• Example tasks:

• Analyse the data trend.
• Identify the underlying assumption.
• Determine the most likely explanation.



C4 Example
A secondary school introduced a new teaching strategy where students 
engage in group discussions before answering exam questions. After 
one semester, the teacher observed that students’ test scores improved, 
but some students reported feeling less confident when working 
individually.
What is the MOST likely explanation for this outcome?
a) The group discussions reduced students’ overall motivation to learn 

independently
b) Students became overly reliant on peer support, affecting their 

individual confidence
c) The new strategy was ineffective in improving students’ 

understanding of the content
d) Students preferred traditional teaching methods over collaborative 

learning

• Correct Answer: B



C5: Judgement-Based Evaluation
• Require students to make a judgement using 

criteria or evidence.
•Options should represent different lines of 

reasoning.
• Example tasks:

• Evaluate the most effective solution.
• Judge which argument is strongest.
• Identify the most credible source.



C5 
Example

A school is trying to improve students’ critical thinking skills. 
Four strategies are proposed:
• Strategy A: Increase the number of multiple-choice tests 
• Strategy B: Introduce project-based learning with real-world 

problems 
• Strategy C: Provide more lecture-based content delivery 
• Strategy D: Reduce assessment frequency to lower student 

stress 
Based on the goal of enhancing critical thinking, which strategy 
is the most effective?
A. A. Strategy A, because frequent testing improves content 

recall
B. Strategy B, because it engages students in analysing and 

solving authentic problems
C. Strategy C, because structured lectures ensure complete 

content coverage
D. Strategy D, because reducing stress allows students to focus 

better



C6: Innovation-Based Creation Tasks 
(Adapted for MCQs)
• Although MCQs cannot fully assess creation, they 

can assess:
• Selecting the best design option
• Choosing the most appropriate strategy
• Identifying the most innovative or feasible solution

• Example tasks:
• Choose the best design for a given constraint.
• Select the most appropriate plan to achieve an 

outcome.



C6 
Example

Question: A city needs to reduce downtown traffic 
without expanding existing roadways or altering 
historic buildings. Which strategy represents the 
most appropriate plan to achieve this outcome?

A) Building an elevated highway directly above the 
existing downtown street grid. 

B) Implementing a congestion pricing system while 
heavily subsidizing local public transit. 

C) Widening the main avenues by significantly 
reducing the pedestrian sidewalk space. 

D) Banning all commercial and personal vehicles from 
the entire downtown district.

Correct Answer: B



C. Using Stimulus Materials

• Graphs and charts
• Data tables
• Short case studies
• Diagrams or visuals
• Extracts from articles or reports

1. Types of Stimuli

• Stimuli shift the cognitive demand from recall to interpretation.
• They allow assessment of real-world reasoning.
• They reduce the risk of teaching-to-the-test.

2. Why Use Stimuli?

• Stimulus should support thinking, not overwhelm students.
• Avoid excessive text or irrelevant details.
• Ensure the difficulty arises from the thinking task, not the reading burden.

3. Ensuring Cognitive Load Is Purposeful



Practice Session
Practice 1- ATMC: 

MCQ items – Fill 

out form

https://forms.office.com/r/dXciGJfhst
https://forms.office.com/r/dXciGJfhst
https://forms.office.com/r/dXciGJfhst
https://forms.office.com/r/dXciGJfhst
https://forms.office.com/r/dXciGJfhst
https://forms.office.com/r/dXciGJfhst
https://forms.office.com/r/dXciGJfhst


No Item
Cognitive 

Complexity
Justification

1 In which of these time periods was 
World War II fought? 

 (A) 1914–1917 

 (B) 1929–1934 

 (C) 1939–1945 
2 Which of the following is a symptom of 

osteoporosis? 

 (A) Uncontrolled hair loss 

 (B) Frequent joint pain 

 (C) Low bone density 
3 A fertile area in the desert in which the 

water table reaches the ground surface is 
called a/an 

 (A) oasis 

 (B) polder 

 (C) mirage 



No Item
Cognitive 

Complexity
Justification

4 The statement that “test reliability is a necessary 
but not sufficient condition of test validity” means 
that 

 (A) a test must be completely valid and reliable. 
 (B) a reliable test may have a certain degree of 
validity. 
 (C) a valid test should also have some degree of 
reliability.  

5 Which of the following is an interpretation of a 
criterion referenced test? 

 (A) Ahmad obtained the highest score in science. 
 (B) Samy set up his laboratory equipment in 5 
minutes. 
 (C) Fu completed his fitness exercise faster than his 
classmates. 

6 When the number of alternatives for each multiple-
choice item in a test is changed from three to four, 
the reliability of the test will most likely 

 (A) decrease. 
 (B) increase. 
 (C) be unchanged. 



No Item
Cognitive 

Complexity
Justification

7 Which one of the following learning outcomes is 
properly stated in terms of student performance? 

 (A) Develop an understanding of assessment 
principles. 
 (B) Learn how to write good multiple-choice 
questions. 
 (C) Explain the purpose of test specification table. 

8 The type of learning outcomes that is MOST difficult 
to assess objectively is an 

 (A) application 
 (B) appreciation 
 (C) interpretation 

9 Which of the following learning outcome statements 
fulfils the MQA requirements? 

 (A) Evaluate critically the usefulness of multiple-choice 
questions in assessing higher-order thinking skills 
 (B) Understand the relationship between the 
difficulty and discrimination indexes in educational 
assessment 
 (C) Demonstrate awareness of the importance of 
educational assessment by the end of the semester



No Item
Cognitive 

Complexity
Justification

10  

 Which of the following statements is BEST for 
the teacher to say to May’s mother? 

 (A) May needs extra practice reading and 
writing problematic letters and words at home. 

 (B) Please discuss school work with May so that 
she will work harder in her class work. 

 (C) I would like to refer May to a specialist for 
diagnosis as she might have a medical problem. 

A preschool teacher is concerned about May 
because of the following observations about her 
behaviour in class: 

•  Withdraws from peers on the playground and 
during group work. 

•  Confuses syllables in words, for example, says 
*mazagine* for *magazine*. 

•  Mixes up b with d, p with q, etc. when writing or 
recognizing letters 

The teacher has arranged a meeting with May’s 
mother to discuss these concerns. 



Exercise 2 - LMS
Individual Activity



PART 3: Designing HOT 
Structured/Subjective Items



Learning Outcomes
By the end of this session, participants will be able to:
1. Write structured and open-ended questions that elicit 
higher-order thinking (C4–C6)

• Construct prompts that require analysis, evaluation, and creative 
reasoning.

• Use real-world scenarios, case studies, and data sets to stimulate 
deeper thinking.

• Ensure questions are aligned with CLOs and intended cognitive 
levels.

2. Develop marking rubrics aligned with cognitive levels
• Create analytic and holistic rubrics that reflect C4, C5, and C6 

expectations.
• Ensure criteria are clear, observable, and measurable.
• Allocate marks proportionately to cognitive demand and task 

complexity.



A. Types of HOT Structured / Subjective 
Items

1. Short-Answer Analytical Questions (C4)
• Require students to break down information, identify 

relationships, or interpret data.
• Typically involve:

• Identifying causes
• Comparing perspectives
• Analysing patterns

• Example: “Analyse the factors contributing to the decline 
shown in the graph.”



 Essay Item (C4: Analysis)
Question:
A secondary school has observed a decline in students’ academic performance 
over the past two semesters. Data shows increased absenteeism, reduced 
classroom participation, and higher levels of reported stress among students.

Analyse the factors contributing to this decline. In your answer, identify at least 
TWO possible causes and explain how they are related to the decrease in 
performance.

Criteria Excellent (4) Good (3) Satisfactory (2) Weak (1)

Identification of 

Factors

Clearly identifies two or 

more relevant factors

Identifies two 

relevant factors

Identifies one 

relevant factor

Factors 

unclear or 

irrelevant

Analysis of 

Relationships

Thoroughly explains how 

factors are connected to 

performance decline

Explains 

relationships 

with some clarity

Limited 

explanation of 

relationships

No clear 

explanation

Use of 

Evidence/Examples

Uses appropriate 

examples or reasoning to 

support analysis

Some examples 

or reasoning 

provided

Minimal 

supporting 

evidence

No supporting 

evidence

Clarity of Response
Well-organised and clearly 

written

Generally clear 

with minor 

issues

Some lack of 

clarity or 

organisation

Unclear and 

poorly 

organised



A. Types of HOT Structured / Subjective 
Items

2. Case-Based Problem-Solving Questions (C4–C5)
• Present a realistic scenario requiring interpretation and 

judgement.
• Students must apply knowledge to unfamiliar contexts.
• Example: “Given the case above, identify the most critical 

issue and justify your reasoning.”



 Essay Item (C4–C5: Analysis & Evaluation)
Question:
A secondary school recently introduced online learning for several subjects. After one term, 
teachers reported that while some students performed well, many showed low engagement, 
missed deadlines, and relied heavily on copying answers from online sources.

Based on the case above, identify the most critical issue affecting student learning and justify 
your reasoning. In your answer, analyse the situation and explain why this issue is more 
significant than other possible concerns.

Criteria Excellent (4) Good (3) Satisfactory (2) Weak (1)

Identification 
of Issue

Clearly identifies the most 
critical issue with strong 
relevance

Identifies a 
relevant issue

Identifies an issue 
with limited 
relevance

Issue unclear 
or 
inappropriate

Analysis of 
Case

Thorough analysis of key 
aspects of the situation

Good analysis 
with some detail

Basic or partial 
analysis

Little or no 
analysis

Justification 
of Judgement

Strong, well-supported 
justification with clear 
reasoning

Clear justification 
with some 
support

Limited 
justification

No clear 
justification

Clarity of 
Response

Well-organised and clearly 
expressed

Generally clear 
with minor issues

Some lack of 
clarity

Unclear and 
poorly 
organised



3. Evaluation and Justification Tasks (C5)
• Require students to make judgements based on criteria or 

evidence.
• Students must justify their decisions clearly.
• Example: “Evaluate the effectiveness of the proposed 

strategy using relevant evidence.”



 Essay Item (C5: Evaluation & Justification)
Question:
A lecturer implemented a new assessment strategy that replaces final exams with continuous 
assessments, including group projects, reflective journals, and presentations. Some students 
reported increased engagement, while others felt the workload was overwhelming and 
assessment criteria were unclear.

Evaluate the effectiveness of this assessment strategy. In your answer, use relevant criteria (e.g., 
fairness, validity, student engagement, workload) and justify your judgement with appropriate 
reasoning.

Criteria Excellent (4) Good (3) Satisfactory (2) Weak (1)

Use of 
Criteria

Clearly applies multiple relevant 
criteria (e.g., validity, fairness)

Applies relevant 
criteria with some 
clarity

Limited or 
unclear criteria 
used

No clear criteria 
applied

Evaluation of 
Strategy

Thorough and balanced 
evaluation of strengths and 
weaknesses

Good evaluation with 
some balance

Basic or one-
sided evaluation

Little or no 
evaluation

Justification 
of 
Judgement

Strong, well-supported 
justification using clear 
reasoning or examples

Clear justification 
with some support

Limited 
justification

No clear 
justification

Clarity of 
Response

Well-organised and clearly 
written

Generally clear with 
minor issues

Some lack of 
clarity

Unclear and 
poorly organised



4. Creative Solution Design Prompts (C6)
• Require synthesis of ideas to propose new solutions, 

models, or strategies.
• Encourage innovation within discipline-appropriate 

boundaries.
• Example: “Design an intervention plan to address the 

problem described, ensuring feasibility and sustainability.”



 Essay Item (C6: Creation / Design Task)
Question:
A school is facing challenges with low student engagement and increasing reliance on 
AI-generated answers in assessments.
Design an assessment strategy that promotes authentic learning, reduces overreliance 
on AI tools, and encourages meaningful application of knowledge. Explain your 
proposed strategy and justify how it addresses the given challenges.

Criteria Excellent (4) Good (3) Satisfactory (2) Weak (1)

Design of 

Strategy

Creative, well-developed, 

and feasible strategy

Clear and 

appropriate 

strategy

Basic or partially 

developed 

strategy

Unclear or 

impractical 

strategy

Alignment 

with Goals

Fully addresses 

engagement, AI use, and 

authentic learning

Addresses most 

key goals

Addresses some 

goals

Does not address 

key goals

Justification 

of Design

Strong, logical justification 

with clear reasoning

Reasonable 

justification

Limited 

justification

No clear 

justification

Clarity of 

Response

Well-organised and clearly 

expressed

Generally clear 

with minor issues

Some lack of 

clarity

Unclear and 

poorly organised



Exercise 3 - LMS
Individual Activity



B. Rubric Development for 
HOT Items













PART 4: Hands-on
Group Activity





https://padlet.com/DrWira/group-
task-h81qawkgob2q7fup



Thank you.
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