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Attitudes towards math/statistics among nurses vary, with trends
towards fear and loathing**




Constructs proposed as contributing to performance in challenging
academic environments:

* Growth mindset5

- Task value®

- Stereotype threat’®

- Intergroup relationships/Sense of belonging?®
* In-group inoculation®

* ...Any many more!




Growth mindset: One seeks out learning experiences, is resilient to
educational obstacles, and uses feedback as a source of
Improvements
* Proposed as a means of approaching challenging content in health
sciences education*2

* Evidence suggests a course instructor may be able to encourage a
growth mindset via pedagogy® and instructor talk?.



The aim of this study is to use focus groups with doctorate of
nursing practice (DNP) students who have completed a required
statistics course to a) explore the extent to which DNP students
espouse a growth mindset with respect to statistics b) and identify
course-related factors that served as supports or barriers to a
growth mindset.



Exploratory study using focus groups

IRB approval obtained




* Vanderbilt University School of Nursing Doctorate of Nursing
Practice (DNP) program

* N8o14 Statistics for the Health Sciences

- Required course; 2" semester of 5-6 semester program

- Course redesigned by DNP (2%t author) and statistician (3" author)
* Course enrollment =51

- Blended format — 1 in-person session, remainder of content
asynchronous

° 4 quizzes and 2 projects




Recruitment via email using the class list

Format:
* Two 60-minute focus group sessions
* Dual moderator?
- Participants begin by reflecting and writing responses to interview

prompts, then discuss answers in small group of 2-4 participants,
then invited to participate in group discussion.




- Have your attitudes towards statistics changed over the course of
the semester? If so, how?

* Do you agree with the statement, “To be honest, people have a
certain ability to understand and use math, and they can‘t really
do much to change it.” Why or why not?

- What aspects of the class helped build your confidence?

* How did you deal with challenges when you encountered them in
this class?

- What additional class elements could help you be more confident
in your ability to learn and use statistics in the future?




* Student written responses were collected, and field notes from
the sessions were transcribed

* Written and transcribed data were independently coded using the
scissor-and-sort technique?>

- Analyzed to identify content themes

* Investigators collaboratively determined final themes and
supporting quotes




- N =17 students (33.3%) participated in 2 focus group sessions

- Although the prompts aimed to elicit content related to growth
mindset, most responses revealed the importance of other
elements in the course instead.
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Results

Zumbrunn, S., McKinn, C., Buhs E., & Hawley, L.R. (2014.) Support, belonging, motivation, and
engagement in the college classroom: A mixed methods study. Instructional Science, 42, 661-684.
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"l am afraid.”

” \

- “Fear,” “hesitation,” “intimidated,” “afraid,” “scary topic”

- "I felt like complete understanding of statistics was for ‘the
others"

* “We definitely felt that some people were ‘math people,’ others
weren't.”




* Course elements that addressed the theme:
* Normalization via class survey

* Instructor elements that addressed the theme:
 Acknowledgement of student fear

- Encouragement of questions ("No question was too dumb, weird, or
silly.”)




Class survey

Please choose the answer that most closely describes how you feel about each item.

strongly agree agree neutral disagree disagree strongly
agree somewhat somewhat disagree
1. lam happier in a math class O O O O O O O
than in any other class.
2. | have a lot of self-confidence O O O O O O O
when it comes to mathematics.
3.  Statistics should be a required O O O O O O O
part of my professional training.
4. | am scared by statistics. O O O O O O O
5. lwill like statistics. O O O O O O O
6. | can learn statistics. O O O O O O O
7. Iplanto work hard in my O O O O O O O

statistics course.



* "I'value support.”

- “"Ability is based on the environment and structure
offered/available.”

* “[Success] is really subjective to the teacher/methods used to
teach.”

* “[Success] depends on a supportive teacher that can change their
explanations to suit the learning styles of the students.”

* "It's all about your teacher. Students may have been taught in
ways that were not conducive to understanding based on their
learning style.”




- Course factors:
- Direct encouragement ("Hearing 'you can do this’,” "Consistent
check-in emails with encouraging words,” "Constructive feedback”)
* Shorter videos with transcripts ("Presentation appealed to multiple
learning preferences”)
* Module atlas ("A clear roadmap with structured guidance was
meaningful,” "step by step instructions”)

- Affirmation activities
- “Office hours” synchronous sessions

* Instructor factors:
* Supportive & responsive ("She would always respond quickly and
helpfully,” "Faculty that is approachable and realistic,” “Infinitely
accessible, patient, helpful, and accepting.”)




Module Lectures
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Inferential statistics

Statistics that aim to
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So that the researcher can learn hing that can be generalized to a larger
population.

Videos Transcripts



Module Atlas
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Affirmation activities pre-quiz

Welcome to the guiz 3 survey. While you must add some text in the box below to proceed, participating in this activity is OPTIONAL. You can type “n/a” in the
box below and hit submit if you'd prefer not to participate, and that will enable you to open the module 3 quiz. The instructors in the course will not be
reviewing responses to this question, so please feel free to use, or not use, the activity in whatever way suits your needs.

If you choose to participate, this is an activity known as a “values affirmation.” It is an evidence-based technique to attenuate stereotype threat. Authors
Cohen, Garcia, Apfel, and Master plus others at Stanford conducted landmark research about this technique using a longitudinal design, and they've found it
to have a positive effect on academic performance, specifically in African American school-age children. They invite students to reflect on things or values that
are important to them (e.g., family, art, etc) and why these things are important to them. Completing this affirmation has a surprisingly positive effect on
academic performance that persists over time. To explain the surprising effect, the authors posit, “A feedback loop, with psychological threat and poor
performance reinforcing one another, can create worsening performance over time...When such recursive cycles are interrupted early, baseline outcomes and
the long-term performance trajectories following from them can be changed.”

We invite you to use the box below to reflect on values or parts of life that are important to you. Why do those things matter to you? After completing this
exercise (or entering any text in the box), you may proceed to quiz 3.




"l find meaning.”

“"We appreciated the more relevant approach to the topic—not
emphasis on calculating the stats themselves, but being able to
use them.”

"See it as applicable, not just a checkbox to complete.”
"Goal was attainable.”

"We have the ability to apply our knowledge to our work
environments.”

“Before, | skimmed or skipped the methods/analysis portions of
studies; now, | find meaning and importance there.”

I/

“| see the value of statistics for ‘non-scientists’.



- Course elements:
- Effective use of examples in lecture

* Assignments using real data
* Assignments that approximate nurse leader activities

* Instructor elements:
 Meaningful, constructive feedback about progress

* Positive, accepting responses to emails




RESULTS: FEAR OF STATISTICS
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“I'Invest.”

“Personal effort increased with the understanding that the goal
was attainable.”

"| feel ownership of the information and confident in my ability to
access resources for what's less clear.”

"“If we slowed down and re-read/re-watched material, the answers
were there.”

"We emailed (and she was quick to respond).”

“Individual investment and motivation to understand and use
math contributes heavily to the outcomes.”

"Some find math easy, others have to work harder, but they can
learn it if they are willing to work at it.”



* Course elements:
* Materials that can be re-watched/read on demand

* Instructor elements:
* Responsive to questions




“"“candoit.”

* "My confidence in statistics and interpreting research writing has
improved.”

* “Yes, it gave us more confidence in our abilities to comprehend
research and be able to articulate what we need to do for our
project objectively - beyond just collecting data.”

- “Talking about statistics and articulating findings—gave me
confidence that you could be heard at the table, even with a
previously scary topic.”

- “We went from fearful and intimidated to more confident, and we
have the ability to apply our knowledge to our work
environments.”

rn

* “An overall feeling of 'l can do it".




- Overall, participants found the course to be effective and useful
for their professional development.

* Surprisingly, students did not have as much to say about growth
mindset — perhaps because some may have possessed a growth
mindset prior to the course, so the course may not have been as
necessary or influential for growth mindset development.

* Instead, the students discussed course and instructor elements
that affected their growth in the subject.




* Similarity to Zumbrunn et al.

- Limitation: Our prompts were designed to assess a different set of
constructs, specifically growth mindset.

* Strength: The similarity emerged despite our prompts




* Suggestions for educational practice:

+ Consider the use of nurses to teach stats to nurses to enhance task
value/meaning.

- Consider infusing course and instructor elements that students
reported were effective.

* Suggestions for future research:

* Devise quantitative methods to evaluate domains and relationships
in nursing students learning statistics.




* 1. Gaudet, J.,, Singh, M.D., Epstein, |., Santa Mina, E., & Gula, T. (2014). Learn the game
but don't play it: Nurses’ perspectives on learning and applying statistics in practice.
Nurse Education Today, 34, 1080-1086.

+ 2.Hagen, B., Awosoga, O., Kellett, P., & Damgaard, M. (2013) Fear and loathing:
Undergraduate nursing students’ experiences of a mandatory course in applied
statistics. International Journal of Nursing Education and Scholarship, 10(1), 27-34.

* 3. Kiekkas, P., Panagiotarou, A., Malja, A., Tahirai, D., Zykai, R., Bakalis, N., &
Stefanopoulos, N. (2015). Nursing students’ attitudes toward statistics: Effect of a
biostatistics course and association with examination performance. Nurse Education
Today, 35(12), 1283-1288.

* 4. Mathew, L. & Aktan, N.M. (2014). Nursing student attitudes toward statistics. Journal
of Nursing Education, 53(4), 233-237.

© 5. Dweck, C.S. (2006). Mindset: The new psychology of success. Random House.

© 6. Hulleman, C. S., Godes, O., Hendricks, B. L., & Harackiewicz, J. M. (2010). Enhancing
interest and performance with a utility value intervention. Journal of Educational
Psychology, 102(4), 880-89s.

* 7.Aronson, J., Fried, C.B., & Good, C. (2002). Reducing the effects of stereotype threat
on African American college students by shaping theories of intelligence. Journal of
Experimental Social Psychology, 38(2),113-125.

 8.Spencer, S.J., Steele, C.M., & Quinn, D.M. (1999). Stereotype threat and women'’s
math performance. Journal of Experimental Social Psychology, 35(1), 4-28.



9. Walton, G.M., Logel, C., Peach, J.M., Spencer, S.J., & Zanna, M.P. (2015). Two brief
interventions to mitigate a “chilly climate” transform women'’s experience, relationships,
and achievement in éngineering. Journal of Educational Psychology, 107(2), 468-48s5.

* 10. Stout, J. G., Dasgupta, N., Hunsinger, M., & McManus, M. A. (2011). STEMing the
tide: Using ingroup experts to inoculate women's self-concept in science, technology,
eng(in)eering, and mathematics (STEM). Journal of Personality and Social Psychology,
100(2), 255-270.

* 11. Cooley, J.H. & Larson, S. (2018). Promoting agrowth_mindset in pharmacy educators
and students. Currents in Pharmacy Teaching'and Learning, 10(6), 675-679.

+ 12. Williams, C.A. (2018). Mindsets may matter in nursing education. Nursing Education
Perspectives, 39(6), 373-374-

© 13. Caning, E.A., Muenks, K., Green, D.J., & Murphy, M.C. (2019). STEM faculty who

believe abillity is fixed have larger racial achievement gaps and inspire less student
motivation in their classes. Science Advances, 5(2), online ahead of print. doi:
10.1126/sciadv.aau4734

* 14. Seidel, S.B., Reggi, A.L., Schinske, J.N., Burrus, L.W., & Tanner, K.D. (2015). Beyond
the biology: A systematic investigation of noncontent instructor talk in an introductory
biology course. Life Sciences Education, 14(4), 1-14.

* 15. Krueger, R.A., Casey, M.A. (2009). Focus groups: A practical guide for applied
Baes e oA Bl [ e groups:Ap 9 PP

* 16. Zumbrunn, S., McKim, C., Buhs, E., & Hawley, L. R. (2014). Support, belonging,
motivation, and engagement in the college classroom: A mixed method study.
Instructional Science, 42(5), 661-684.



Presenter contact information

Abby Luck Parish Cynthia Brame Rameela Raman Betsy Babb Kennedy
Associate Professor Associate Director, Center for Assistant Professor Professor, Assistant Dean for NTT
abby.parish@vanderbilt.ed Teaching rameela.chandrasekhar Faculty Affairs & Advancement
U cynthia.brame@vanderbi @vanderbilt.edu betsy.kennedy@vanderbilt.

lt.edu edu


mailto:Betsy.kennedy@Vanderbilt.edu
mailto:abby.parish@vanderbilt.edu
mailto:cynthia.brame@vadnerbilt.edu
mailto:Rameela.chandrasekhar@vanderbilt.edu

	DNP student perspectives of an asynchronous statistics course
	Disclosures
	Background
	Background
	Background
	Aim
	Methods: Design
	Methods: Context
	Methods: Recruitment and format
	Methods: �Main prompts
	Methods: Analysis
	Results
	Results
	Theme 0: �Pre-course attitudes
	Theme 0: �Pre-course attitudes
	Slide Number 16
	Theme 1: Context
	Theme 1: Context
	Slide Number 19
	Module Atlas
	Slide Number 21
	Theme 2: �Self
	Theme 2: �Self
	Results: Fear of statistics 
	Theme 3: Action
	Theme 3: Action
	Theme 4: Outcomes
	Discussion
	Discussion
	Discussion
	References
	References
	Presenter contact information

