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Implicit Theories of Willpower for Strenuous Mental Activities Scale (ITW-M)
Using the scale below, please indicate how much you agree or disagree with each of the following 
statements. 

(1) Strongly Agree (2) Agree (3) Disagree (4) Strongly Disagree

1. Strenuous mental activity exhausts your resources, which you need to refuel afterwards 
(e.g. through taking breaks, doing nothing, watching television, eating snacks).*

2. After a strenuous mental activity, your energy is depleted and you must rest to get it refueled 
again.*

3. When you have been working on a strenuous mental task, you feel energized and you are able to 
immediately start with another demanding activity.

4. Your mental stamina fuels itself. Even after strenuous mental exertion, you can continue doing 
more of it.

5. When you have completed a strenuous mental activity, you cannot start another activity 
immediately with the same concentration because you have to recover your mental energy again.*

6.   After a strenuous mental activity, you feel energized for further challenging activities. 



Purpose

To examine the 
ITW-M scale 

quantitatively & 
qualitatively 

among university 
students



Research Questions
Study 1
1. Does the factor structure of the ITW-M scale match findings from 

previous research?

Study 2
1. How are university students interpreting items from the ITW-M 

scale?



Study 1 - Methods

Participants & 
Procedure

• 536 undergraduate students 
enrolled in an introductory biology 
course

• End of course survey
• Fall 2017



Study 1 - Results

Item 1 Item 3 Item 4 Item 5 Item 6Item 2

Implicit Theory 
of Willpower

Model Fit:   
χ2 = 426.84, df = 9, p < .001, 
CFI = .653, 
RMSEA = .294
RMSEA 90% CI = [.271, .318]

RQ: Does the factor structure of 
the ITW-M scale match findings 
from previous research?

Note. Fit criteria (Hu & Bentler, 1998): p < .05, RMSEA < .05, CFI > .90



Results

Item 1 Item 3 Item 4 Item 5 Item 6Item 2

Negative

Implicit Theory 
of Willpower

Model Fit:   
χ2 = 11.604, df = 6, p < .071, 
CFI = .995, 
RMSEA = .042, 
RMSEA 90% CI = [.000, .078]

Note. Fit criteria (Hu & Bentler, 1998): 
p < .05, RMSEA < .05, CFI > .90



Study 2 - Methods

Participants & 
Procedure

• 31 undergraduate students 
• Individual semi-structured 

cognitive interviews
• Fall 2018
• Interviews were reviewed for 

themes



Study 2 Results RQ: How are university students 
interpreting items from the ITW-M scale?

4 Themes 
emerged from 
the cognitive 

interviews



Study 2 RQ: How are university students interpreting items from 
the ITW-M scale?

Item Meaning 
Comprehension



Study 2 RQ: How are university students interpreting items from 
the ITW-M scale?

Item Meaning 
Comprehension Context



Study 2 RQ: How are university students interpreting items from 
the ITW-M scale?

Item Meaning 
Comprehension Context

Cognitive 
Load



Study 2 RQ: How are university students interpreting items from 
the ITW-M scale?

Item Meaning 
Comprehension Context

Cognitive 
Load

Construct 
Overlap



Theme 1: Item Meaning Comprehension

It was kind of difficult [to respond]. I 
had to read over it a few times to 
understand what is was saying. 

(Interviewee 27)



Theme 1: Item Meaning Comprehension

(Interviewee 20)

I mean, I’m assuming it means your 
resources…I mean, I don’t know. It’s kind of 
vague, I think, but just your motivation? Not 
like physical resources, but mental focus, 
motivation, energy, etc.. 



Theme 1: Item Meaning Comprehension

(Interviewee 24)

I think I understood it the 
way they're asking but if it 
was given to international 
[students] that don't really 
have a lot of educational 
psychology backgrounds 
or any psychology 
background they would 
probably get lost. 



Theme 2: Context

(Interviewee 28)

Again just because the 
idea of ‘strenuous mental 
activity’ at least in my 
mind, comes with such a 
range of what it could be, 
I very much don’t know 
whether it’s going to be 
the kind of thing that 
would make you feel 
energized or the exact 
opposite. 



Theme 2: Context

I don’t know. This is hard. For some 
reason, some questions bring to 
mind times when I have been able to 
keep going and some questions 
bring to mind times when I haven’t. 

(Interviewee 11)



Theme 2: Context
(Interviewee 30)

I think it depends on the task and depends on 
the amount of motivation that you have for that 
specific task. So, if I'm doing an assignment, 
then flipping to another assignment, it depends 
how early those deadlines are, how 
extrinsically motivated I am to do those. 



Theme 3: Cognitive Load (Interviewee 15)

It wasn’t easy. It was longer than the 
other questions. I kind of had to think 
about what mental stamina was. 



Theme 3: Cognitive Load

(Interviewee 10)

I still had to think about it 
because they’re not 
simple. They are simple 
questions but the way 
they’re worded makes 
you think about them 
more. 



Theme 3: Cognitive Load

Exhausting your resources. I think 
that’s the part that’s a little 
confusing, which I think means 
exhausting your brain in the sense of 
you’re just like, when you’re done 
you’re like, ‘I can’t think about 
anything else anymore?’

(Interviewee 21)



Theme 4: Construct Overlap I think it just depends on what kind of 
activities, too…and what kind of 
challenge you’re facing…Like if I did 
well [on exam] I would have more 
confidence to do the next challenge. 

(Interviewee 14)



Theme 4: Construct Overlap

(Interviewee 19)

I feel like that’s an 
interest thing. If I’m more 
interested in certain 
subjects I’d be more 
willing to complete more 
projects under that topic 
than I would something 
else…that I don’t exactly 
find interesting. 



Theme 4: Construct Overlap

(Interviewee 18)

I think of, ‘Oh, well, I did this one 
thing and it was pretty difficult so 
that means that I am capable of 
doing something else that is pretty 
difficult.’



Discussion & Future Directions

• Model fit based on prior research was 
acceptable

• Variability in student interpretations of 
items

• Students felt mentally taxed by items
• Students tried to situate their responses 

into a specific context



Discussion & Future Directions
• Simplification and contextualization of items might be 

needed
• Further psychometric evaluation to determine if implicit 

theories of willpower is truly unidimensional



For more information, 
please contact me:

Cara Worick
cara.worick@uky.edu

Thank you!




