Chancellor's Award for Excellence in STEM Education
|
Developing skills to persist and succeed in STEM: Comparing self-directedness, learning, curiosity,
and persistence in more- and less-structured Science Discovery Camps

Submitted by Jane Barker, doctoral student Department of Psychology and Neuroscience
Faculty Advisor: Dr. Yuko Munakata, Department of Psychology and Neuroscience

Introduction and Project Overview

The proposed research tests the effectiveness of an intervention designed to increase self-
directedness in children in informal STEM learning environments. We have conducted an initial study
at CU, which shows that the more time children spend in less-structured activities
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children’s participation. (Children > 7 years will be asked for their assent.) Testing time will be
conducted during one 20-minute session on the first day of camp, and one 25-minute session on the
last day of camp.

To manipulate the degree of structure within less-structured and more-structured camps, we will
implement curricular changes that vary in whether the instructor or students take primary
responsibility for structuring the learning
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To maximize our ability to detect effects of our manipulation, pre- and post- measures will be
administered, and the session instructor (CU graduate students from the College of Engineering &
Applied Science and the School of Education who will remain blind to hypotheses) will be held
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| 2nd Wave Data Collection | | |




Chancellor's Award for Excellence in STEM Education
[

References

1. Barker JE, Semenov AD, Michaelson L, Provan LS, Snyder HR, Munakata Y. Less-structured
time in children’s daily lives predicts self-directed executive functioning. Front Psychol.
2014;5(593). doi:10.3389/fpsyg.2014.00593.

2. NSF. Informal Science Education (ISE) Program Solicitations (NSF-06-520). 2006:1-41.
http://lwww.nsf.gov/pubs/2006/nsf06520/nsf06520.htm.

3. Kong X, Dabney KP, Tai RH. The Association Between Science Summer Camps and Career



Chancellor's Award for Excellence in STEM Education

|

15. Miller MR, Miiller U, Giesbhrecht GF, Carpendale JI, Kerns K a. The contribution of executive
function and social understanding to preschoolers’ letter and math skills. Cogn Dev.
2013;28(4):331-



Chancellor's Award for Excellence in STEM Education

29.

30.

31.

32.

Bonawitz E, Shafto P, Gweon H, Goodman ND, Spelke E, Schulz L. The double-edged sword
of pedagogy: Instruction limits spontaneous exploration and discovery. Cognition.
2011;120(3):322-330. doi:10.1016/j.cognition.2010.10.001.

Von Stumm S, Hell B, Chamorro-Premuzic T. The Hungry Mind: Intellectual Curiosity Is the
Third Pillar of Academic Performance. Perspect Psychol Sci. 2011,;6:574-588.
doi:10.1177/1745691611421204.

Kashdan TB, Rose P, Fincham FD. Curiosity and exploration: facilitating positive subjective
experiences and personal growth opportunities. J Pers Assess. 2004;82(3):291-305.
doi:10.1207/s15327752jpa8203_05.

Mussel P. Introducing the construct curiosity for predicting job performance. J Organ Behav.
2013;34(May 2012):453-472. doi:10.1002/job.1809.



Chancellor's Award for Excellence in STEM Education
[

Budget Justification
Personnel

Psychology and Neuroscience GRA, 50% Summer 2015, 25% Fall 2015: This funding will provide
support for all phases of the planned work, including development of structured and less-structured
camp curricula, piloting of measures, overseeing data collection and coding, analyzing data, and
preparing a written report of findings CU Science Discovery. Full stipend funding will allow me to
devote the research time required to achieve the aims of this collaborative project within the project
period; | would otherwise need to take on a half-time teaching positions that would require a
substantial time commitment.

Budget

PROPOSED BUDGET DETAILS

Salary, Wages, and Fringe Benefits

(Base salary = 47,759)

Graduate Research Assistant (pre-comps)

50% 2.75 months (Summer 2015) 5,472
25% 4.50 months (Fall 2015) 4,477

Total GRA Salary (no fringe) $9,949



