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Problem:  

Students focus on 

memorization and simple 

understanding.

Students struggle to apply 
concepts, analyze situations, 

or evaluate/justify their 

reasoning.

Goal:

Help students build and 

improve their critical thinking 

skills
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Multiple Choice with Reasoning to 

Build Critical Thinking Skills

 Strategy implemented in one of two Fall 2022 

BIOL 210 – Microbiology sections 

 Scaffolded Approach

 Homework

 Introduced format

 Detailed feedback provided

 Low Stakes

 Assessment on Exams 

 Reasoning is graded

 Detailed feedback provided
https://learningfocused.com/scaff
olding-supports-student-success/



Strategy Inspired by…….

 Ginger Robinson’s SET presentation “Critical Thinking in Criminal Justice:  Multiple Choice or Multiple Points of Confusion?”, 
January 2022

 Teaching Change – José Antonio Bowen

 CH 11 Designing Change (p387) – “Create structure and scaffolding.  Higher numbered courses should require more difficult thinking, not just 
more difficult content.  Increase cognitive complexity through a sequence of courses with more self directed work, increased ambiguity….”

 Creating Wicked Students – Paul Handstedt

 Creating Authoritative Exams – Prompting Critical Thinking Through Multiple-Choice (p. 92) “if content testing is all we do, we’re missing an 
opportunity to expose our students to the kind of complex situations that exist in may settings beyond the academy.  (pg. 93) “…place 
questions with multiple reasonable solutions toward the end of an exam, followed by a short answer question….briefly justify the choice you 
made in the previous question….to get a sense of how students are thinking…”  Used a combination of Variations 3 & 4 (p. 96)

 The Miniature Guide to Critical Thinking Concepts & Tools – Richard Paul & Linda Elder

 A Checklist for Reasoning (pgs. 6-7)

 Engaged Teaching by Elizabeth Barkley & Claire Howell Major 

 Helping Students Acquire Effective Learning Strategies (p.46), “design assessment tasks to mirror and reward deep learning objectives” and 
“Design higher quality assessments – ones that require students to engage with problems and apply their learning rather than encouraging 
them to memorize facts”.

 Assessing Grading and Learning (p. 91)  “Effective teachers understand that the greatest value they can contribute to a students learning 
process may be the careful observation, analysis, and feedback that enables the learner to improve.  Students who recognize what they do 
and do not know are better able to focus their learning.”
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Early Homework Examples

Building 

critical 

thinking skills

Strong critical 

thinking skills

Feedback

Feedback



Early Exam Examples

Building 

critical 

thinking skills

Strong critical 

thinking skills



Examples of Improved HW Critical Thinking

Feedback

Q9

HW 6

Q16

HW 6

Feedback



Late Semester Exam Examples

Weak vs Strong Examples

Progress 

Example



Assessment

EducIcons, CC BY-SA 4.0 <https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons

 COMPARED FINAL GRADES

 EVALUATED INDIVIDUAL STUDENT 
PROGRESS 

Average Qualitative Reasoning Scores 
(QRS) for each HW and Exam

0 = no reasoning provided

1 = limited reasoning, such as restating the 
chosen answer

2 = moderate reasoning, such as evidence 
of why 1-2 other options are incorrect

3 = strong reasoning, such as evidence to 
support correct response and eliminate 
other responses. 

Compared QRS scores on unit HW to unit 
Exams

Compared average QRS HW/Exam scores 
from the first half of the semester to the 
second half.

 SURVEY



Outcomes – Grades/Individual Progress

Individual Progress - Qualitative Reasoning Scores

 No overall class trends comparing first/second half 

of the semester QRS scores.

 Individually, QRS scores were fairly predictive of 

success level on exams.

 Opportunity for early intervention

 Good tool for teaching positive learning strategies

 Helpful in identifying misconceptions

F21

Control

SP22

Control

F22 

Control

F22 

Experimental 

AVG Grades 81.3 70.2 72.9 69.6

https://sci2s.ugr.es/noisydata

https://sci2s.ugr.es/noisydata


Survey Results

Questions – Completed by 10/16 students Average 

Score

Helpful in checking my knowledge of concepts. 4.2/5

Helped be to better understand the concepts. 3.6/5

Helped prepare me for exams. 4.1/5

I found the feedback improved my understanding of the concepts. 4.1/5

I found the feedback helped prepare me for exams. 4.3/5

I feel my critical thinking skills improved. 3.3/5

I evaluate MC options and apply reasoning more than I did before using this 

approach.

3.3/5



Unexpected Outcomes 13

LACK OF PARTICIPATION IN REASONING 
ON HW AND EXAMS 

Skipping reasoning on HW

Time?

Focus on points vs learning?

Didn’t understand the value of the 

exercise?

Skipping reasoning on exams

Time?  

Level of preparation?

Lacked knowledge to answer the question?



Future Directions

 Encourage time management

 Discuss the value of this exercise 

 Incentivize completion of reasoning 

 Share Qualitative Reasoning Score rubric 
and scores to encourage growth

 Share the Miniature Guide to Critical 
Thinking

 Define critical thinking & connect to 
employer expectations

 Survey student perceptions/understanding 
of critical thinking



What I learned… 

 Teaching 

 Opportunities for growth 

 The support and feedback I provide to students is 
appreciated

 Students 

 Multiple factors impact their success (time, 
responsibilities, finances, learning strategies, etc...)

 Most are resilient and capable of rising to a challenge 
with guidance, feedback, and support
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Final Thoughts

 Grateful for:

 My SET colleagues 

 Community that SET creates

 The opportunity for exploration 

& reflection

 Joan’s leadership, guidance, 

and support! 
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