Georgia Southern University

Digital Commons@Georgia Southern

Interdisciplinary STEM Teaching & Learning
Conference

Mar 6th, 10:15 AM - 11:00 AM

Can Computational Thinking Predict Academic

Performance?

Rami Haddad
Georgia Southern University, rhaddad@georgiasouthern.edu

Youakim Kalaani
Georgia Southern University, yalkalaani@georgiasouthern.edu

Follow this and additional works at: https://digitalcommons.georgiasouthern.edu/stem

Recommended Citation
source:http://digitalcommons.georgiasouthern.edu/stem/2015/2015/18/

This event is brought to you for free and open access by the Conferences & Events at Digital Commons@Georgia Southern. It has been accepted for
inclusion in Interdisciplinary STEM Teaching & Learning Conference by an authorized administrator of Digital Commons@Georgia Southern. For

more information, please contact digitalcommons@georgiasouthern.edu.


https://digitalcommons.georgiasouthern.edu?utm_source=digitalcommons.georgiasouthern.edu%2Fstem%2F2015%2F2015%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.georgiasouthern.edu/stem?utm_source=digitalcommons.georgiasouthern.edu%2Fstem%2F2015%2F2015%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.georgiasouthern.edu/stem?utm_source=digitalcommons.georgiasouthern.edu%2Fstem%2F2015%2F2015%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.georgiasouthern.edu/stem?utm_source=digitalcommons.georgiasouthern.edu%2Fstem%2F2015%2F2015%2F18&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@georgiasouthern.edu

4" Annual Petformance
Georgia Scholarship N
of STEM Teaching and '
Learning Conference

Unbversity

GEORGIA
SOUTHERN

a.._w UNIVERSITY

Georgia's large-scale, small-feel research university

Can Computational Thinking Predict Academic
Performance?

Dr. Rami Haddad, Dr. Youakim Kalaani

Department of Electrical Engineering
Georgia Southern University




‘\ GEORGIA SOUTHERN

= Motivation

= \What is Computational Thinking?

= Computational Thinking Misconceptions

» Problem Solving vs. Computational Thinking
» Proposed Hypothesis

= Study and Results

= Conclusion




Motivation
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We do not acquire technical skills simply from the use of technology
any more than engineering skills evolve from using automobiles or
aeronautical engineering skills from flying.
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Motivation

Not everyone should be a programmer, but everyone should be
learn computational thinking.
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What i1s Computational Thinking?

o Computational Thinking is a fundamental analytical skill that
everyone can use to help solve problems, design systems, and
understand human behavior.

Physical Framework } Computational Framework

Modeling a problem involves:

 formulating the problem,
e defining its inputs and outputs,
e dividing It into its basic components using Computational

Thinking modalities.
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Computational Thinking Misconception

* It’s not just more technical details for using software.
* It’s not thinking like a computer.

* It’s not programming (necessarily).

It doesn’t always require a computer.
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Problem Solving vs. Computational Thinking

START

State the problem
clearly and concisely
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1. Identify
the problem.
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s .s. The Problem Decompose code

the results. --_ D4 into subtasks \11

2. Explore information
and create ideas.

Develop analytical solution,
design algorithm, and write

Optimize code pseudocode
through stepwise
refinement ‘1’

) &
4. Build and
test the idea.

3. Select the
best idea.

into statements

!

Test to ensure
correctness

[ Convert the algorithm ]
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Proposed Hypothesis

If engineering Is very dependent on creative
problem solving and Computational Thinking is a
structured process that facilitates this, therefore,
Computational Thinking is a vital skill set for
engineers which can help predict the future
success of engineering students.
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Study Detalls

To test our hypothesis,

e aquantitative analysis was conducted in over 40
different sections of this Computing for Engineers
course offered between Fall 2012 and Spring 2014.

e Our sample consisted of 982 students (15% Civil, 50%
Mechanical, 25% Electrical, and 10% from other
Engineering disciplines)
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Overall GPA of Students vs. CT Grades &
Instructor
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Normal Fit of Data
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Students’ overall GPA & CT grades
have the same mean.




Main Factors Effects
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Statistical Analysis Results

General Linear Model: GPA versus Course Grade, Instructor
Method

Factor Information

Factor Type Lewvels WValues
Course Grade Fixed 5 4, B, C, D, F
Instructor Fixed 7 Inatructor_l1, Imstructor_ 2, Instructor 3, Instructor 4,

Instructor 3, Instructor &, Instructor 7

Enalysis of Variance

Source DF 243 55 B4y M3 F-Valuse P-Value
Course Grade 4 14.7863 3.696357 139.80 0.000
Instructor & 0.8387 0.14878 5.66 0.001
Error 24 0.6355 0.02648
Total 34 16.3205
Model Summary
3 B-zg E-3gi{adj) ER-sg{pred)
0.162723 96.11% 94.45% 81.72
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Pairwise Comparisons - Course Grades

Tukey Simultaneous 95% Cls
Differences of Means for GPA

Course Grade
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If an interval does not contain zero, the corresponding means are significantly different.

Engineering students’ academic achievement
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Pairwise Comparisons - Instructors

Tukey Simultaneous 95% Cls
Differences of Means for GPA
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If an interval does not contain zero, the corresponding means are significantly different.

GEORGIA
_) SOUTHERN

“@®. UNIVERSITY

Georgia's large-scale, small-feel research university



Data Goodness-of-Fit

Mean 2.533
StDev  0.6928
CERRRY 35
90| AD 0.322
P-Value 0.515

Percent
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Conclusion

The notion of predicting academic performance using
Computational Thinking skills was presented.

Performance in Computational Thinking freshman courses
can predict the student future academic success.

We concluded that is statistical difference in the overall
students’ GPA based on their CT grades with over 99.9%
confidence level.

Finally, assessment of CT can be used as an early

Intervention indicator to increase the students’ retention,
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Questions?
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