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Introduction
• Machine learning growing
• Lack of expertise
• Enhancing machine learning education
• Assessments
• Skill Circuit
• Reliably show progress
• Formative vs Summative
• Learning Outcomes (Objectives)
• Bloom’s taxonomy

Research Question

Methodology

How to design assessments that reliably show 
progress on a module in machine learning for 
both students and teachers using Bloom’s 
taxonomy and learning outcomes?

• What is a comprehensive set of learning 
outcomes of the module? 

• What are the corresponding cognitive 
categories from Bloom’s taxonomy of the 
learning outcomes? 

• How can learning outcomes translate into 
sample assessment questions? 

• How does Bloom’s taxonomy help to find 
the appropriate way to assess a learning 
outcome? 

• What are the ways of evaluating 
assessment questions? 

• Literature study
• Choose a module (Non-parametric density 

estimation)
• Identify problems in the initial learning 

outcomes
• Improve initial learning outcomes
• Revise & Classify learning outcomes
• Create an assessment design guideline
• Choose assessment methodologies for 

learning outcomes
• Create sample questions
• Evaluate by interviews
• Analyse the interviews by using conventional 

content analysis
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Figure 1: Bloom’s revised taxonomy [1]

Revised Learning Outcomes

Designing Assessment
Reliability: If an assessment question is reliable, it 
should produce the same result in the same 
conditions consistently, and these results should 
be matching with the "real" level of the test taker 
[2].

Validity: For an assessment question to be valid, it 
needs to measure what needs to be measured [2].

Efficient Assessment Methodology: Most 
feasible assessment methodology that can test the 
learning outcome reliably.

Guideline:
• Constructive-alignment
• Consider Bloom’s classification
• Consider achievability 
• Feasibility
• Using verbs instead of Bloom’s classification
• "Know", "Find" and "Apply" mapped using past 

exams Future Work 
• Creating a taxonomy specifically for Machine 

Learning
• Revising learning outcomes for all modules
• Creating Assessment questions and improving 

the table
• Using statistical tests

Assessment Evaluation
Pre-Assessment evaluation:
• Peer-review process
• Advice and checklist
• Teaching assistant (Feasible)
• Student perspective
Post-Assessment evaluation:
• More students → More data
• “Easy” to see reliability and difficulty
• Editing Rubric for open-ended questions
• Start-over
• Questionnaires and focus group

Assessment Questions

Question 1:
• Isolate the learning outcome (Validity)
Question 2:
• No evaluation or training or testing steps
• Data Structures may be confusing to students
Question 3 & 4:
• Well-made questions
• Too open-ended

Evaluation of the Questions
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