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From Isolated Data-Analysis Tasks to General Skills: 

Bridging the Gap with Question Templates
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Outline

• Introduction: Higher-Order Cognition 
& Test Question Templates (TQTs)

• Challenges of A&P Labs

Format

• Pseudo-Socratic
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In the Floor chat: introduce yourself!

• name

• affiliation

• undergrads / grads / both

• A / P / both / neither

3

4



5/24/2021

3

Downloadable slides: 

faculty.washington.edu/crowther/

Introduction: 
Higher-Order Cognition &    
Test Question Templates (TQTs)
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Crowe et al. (2008), CBE-Life Sciences Education 7: 368-381
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In the Floor chat:

Have you used a taxonomy like Bloom’s to 

(formally or informally) check the cognitive 

levels of your test questions? 
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Study guide question:

A patient has a heart rate of 80 beats per minute, an end-
diastolic volume of 100 mL, and an end-systolic volume of 40 
mL. What is this patient’s cardiac output?

Test question (a “mutated” study guide question):

A patient’s left ventricle volume over time is shown below. What 
is this patient’s cardiac output?
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What’s a Test Question Template (TQT)?

• A template
• Use to create numerous related 

questions

• 2 parts
• General input-output statement 

• like a Learning Objective (LO)

• Specific examples of questions
• like an actual assessment question

• Goals
• Transparent alignment of study 

materials and tests

• Better, easier-to-write test questions

Crowther et al. (2020), HAPS Educator 24(1): 74-81
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TQT 18.7. Given relevant numerical, graphical, or tabular 
information, calculate cardiac output.

Time (sec)L
e

ft
 v

e
n
tr

ic
le

 b
lo

o
d

 v
o

lu
m

e
 (
m

L
) 150

100

50

0                                   1                                   2

• Example A: See the graph below. What is the cardiac 

output? Explain your answer, including correct units.

• Example B: See the table at right. What is the cardiac 

output? Explain your answer, including correct units.

• Example C: Make up an example and ask your 

classmates!

Time 

(sec)

LV blood 

volume 
(mL)

4.0 50

4.1 75

4.2 80

4.3 45

4.4 40

4.5 50

4.6 75

4.7 80

4.8 45

4.9 40

5.0 50

5.1 75

5.2 80

5.3 45
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In the Floor chat:

Any burning questions about TQTs so far?
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Challenges of A&P Labs
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Rhetorical question:

In what ways might 

students “miss the point” 

of this lab?
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In the Floor chat:

How can we help our students use 

labs to learn transferable skills 

(not just follow directions)?
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Moving beyond single examples

● connect related labs (e.g. EMG ↔ ECG)

● give additional datasets to analyze outside of lab

● include new-but-related problems on tests
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Figure adapted from bronchiectasis.com.au/

bronchiectasis/diagnosis-2/lung-function

TQT 22.5. Given a graph of volume of air in lung vs. time, estimate or 

calculate FEV1/FVC ratio, FVC, RV, TLC, TV, and/or minute ventilation.

• Example A: Estimate minute ventilation for the period indicated by the red 

bracket (roughly time -6 seconds to time -2 seconds). Show your work.

• Example B: Assume that this child is at their TLV at time 0, and that they 

exhale as forcefully and as fully as possible starting at time 0. What is their 

FEV1/FVC ratio? Show your work. 

• Example C: make up an example and ask your classmates!
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How TQT-informed tests 
might improve lab learning

Problem Remedy

Students focus on less 

important aspects of labs.

TQTs show students which 

knowledge/skills to prioritize.

Students treat labs casually 

because they won’t be tested 

on them.

TQTs help students connect 

labs to tests. 

Students don’t get enough 

practice in lab.

TQTs help students create 

additional practice problems.
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Musical recap (if time permits)

I see them with their books at the library,

Just trying to stay afloat in biology.

These students at this school

Need a brand-new learning tool –

Like a swim coach at the pool

To help you dive down deep.

You can feel that the water's cool,

But you must take a leap! Singin’,

I love TQTs, so write another question from the templates, baby!

I love TQTs, so come do another example with me!

TQTs
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Floor chat OR raise hand:

Questions/comments?
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Bonus Slides
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Kaminske et al. (2020): Factors affecting transfer

1. Learner abilities
• Attention

• Prior knowledge and expertise

• Interest

2. Taught material
• Near vs. far transfer

• Seductive details

3. Lesson characteristics
• Multiple examples

• Different surface features

• Interleaving

Downloadable slides: 

faculty.washington.edu/crowther/

A caveat

“TQTs can be good as long as students understand
how to solve them and understand them. And so I 
believe for TQTs to work, it would need to be 
integrated in school learning…. It can be very 
frustrating and confusing when given something 
like a TQTs question on the exam and you never 
came across that type of question before.”

[student comment, winter 2021]
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