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Introduction Preliminary Findings and Conclusions

Theory of Motivation

 Students, who are required to take courses outside their * Motivation is a concept with a wide variety of definitions

fields of major, might lack motivation to learn and apply
the material. This is a challenge for any instructor, and a

across many different fields.
» We chose to use Ryan and Deci’s (2000) self-determination
framework to examine the differences between intrinsic and

Satisfaction and Interest in the Course

* In their responses to the midterm survey (given ~2 months
after the beginning of the 14-week semester) students
reported high satisfaction and interest in the course material.

Advice for Instructors of Required Courses for Non-Majors
1.

Avoid talking about your course as an abstract field: make sure
that each concept is “presented in a context that would be

loss for students who skip valuable learning.

+  We investigate how student motivation develops in EECS useful” (direct quote from a student).

70% non-EE students are satisfied with The course material has been interesting 2

extrinsic motivation.

314 Electric circuits, Systems, and Applications — required Tha.Salt Determination Continuum Showing Types of Mofivation With Their Regulatory Syles, Loci of Causaliy, this EE course for non-EE students Include the labs i df th licati f

course in Electrical Engineering (EE) for non-EE majors and Comesponding Processes T vy acifilied 3:::252 trongly agee EnI(E: ltjo ion?EaE f?ellglsyour course, and focus them on applications o
. This report includes quantitgtive and qualitative data collected | . 2% v\\v 11% Disazv:ee \ . ; |

in 4 surveys conducted during Fall 2013 semester. - > | i towwai Pissatisfed x % S7% Do not to assume that you know what your students find

Working Hypotheses Neutral Sa?;ﬁ)ed e dengs interesting; instead, ask them directly.
22% i 22% » Motivation depends on many factors, most of which are

1. Non-EE engineering students who are taking a required EE __ - o ol % of 170 responses beyond the instructor’ s control.

course can develop interest in EE, become motivated and et Fxtema Somoviet  Somevtw  Ivene Change in Interest, Motivation, and Applicability * (Create and conduct sur\{eys to find out what motivates

confident to apply EE to their fields of major. ! your students; foster their interests to help them learn.

*In the final survey (after the last lecture, before the final exam)
students report increase of interest, motivation, and confidence

Se
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OCESSES Incompetence, Rewards and Internal Rewards Conscious 5}'_:1t1‘.||.?.l;l~.:_ Enhgrftnt_
Lack of Control Punishments and Punishments Valuing With Selt Satisfaction
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2. Researchers can identify what teaching events and/or .
You can discover what parts of the course material the students

components of the course foster students’ interest and

AT * Figure adapted from Ryan, R. M., & Deci, E. L. (2000). Self-determination : . : :
e 2 R . ; . . — | see as valuable, applicable to their fields of engineering.
motivation. | | theory and the facilitation of intrinsic motivation, social development, and well- 55%: Students feport incteased interest: 62 non-EEstudentsreportincreased PP . J J
3. Researchers can find out what parts of the course material being. American Psychologist. 55(1), 68-78. in EE due to taking the required course ~ Motivation to apply EE to their fields  For example, here is what we found in our course:
the students see as valuable, applicable to their fields of Decreased Strongly Decreased Strongly |
engineering. » Additionally, we wanted to examine our course through b '"c;:':’,'/sed 4% \ ncreasen Students rank the course topics most  stydents rank the most valuable hands-on
Pintrich’s (2003) five general constructs in understanding the % of 153 ° e applicable to their fields skills learned in this course
responses ] O |
’ ' ' : Remained as |
Student Demographics motivations of students in the classroom. . i oreosed | bafars MOSFETs |-
e o 0 0 Increased Filters _
Motivational Generalizations and Design Principles as before 43% 33% ] .
Motivational generalization Design principle 40% = Op Amps I | [ | I Use Lab eqU|pment -
¢ Fa” 201 3: 1 94 StUdentS; Winter 201 4: 223 StUdentS. .—"-_n:':.a:.zil_'n}e self-efficacy _:1.11:1 competence Prng.‘idel clear audﬂ:tc:umte feedback regmialgsin:jvlmpetEECE and self-efficacy, focusing on the A) Of — responses COﬂthl | v 1 l ] SOlder — - . ’ I
i i i i beliefs motivate students. evelopment of competence, expertise, and skill. - |
¢ StUdentS are from Several dlﬁerent englneerlng maJOrS and Deesign tasks that offer opporiunities to be successful but also challenge students. 79% non-EE StUdentS report |ncreased CerUItry | | | [ I BU||d CirCUitS SERRRRRRRERRRRRRERS ]
academic years. F‘-_I:];’El;;‘itztl:rrﬁ;;c::f and control beliefs Pri:j;i;;"tez;li;:lc];ék;ﬂ.fﬂf;ll;:?i?T;;;E:;ﬂmre of leaming, including importance of effort, strategies, Conﬁdence in app|y|ng EE to their ﬁelds Sensors [ ——— l i A8 S5 W A €
Provide opportunities to exercise some choice and control. Decreased Strongly 0 10 20 30 o f
N o IV 8 % of 134 o of 135 responses
In Fall 2013, Mechanical, AERO, and  In Fall 2013, juniors account for 64% o N Skl pposive and caring persons] relatonsups i e communty of leamers n fhe clssreom. 2% increased Q2R IESPONNES
Nuclear account for 90% students of 194 students vt wwtivate et e s sy crestng fasks, actyiies, nd matenials, mcluding some novelly sd vanety Remained as 16%
NERS Aerospace p Provide content matenal and tasks that are personally meanmgful and interesting to students. befo re Fu rther Resea rCh
10% 20% Juniors Display and model mterest and involvement m the content and activities. 18%
’ 64% Higher levels of value motivate students. Provide tasks, matenal, and activities that are relevant and useful to students, allowing for some 1 .
i personal identification with school. ) |nCI’eaSEd We plan to pursue the fOIIOWIng goaIS-
|IOE : % of 153 63% : : :
4% Seniors Classroom discourse should focus on importance and ufility of content and activities. responses o 1 ) Su m matlve, InC| Ud I ng:
e Sophomores b i At ottt i el et a) Analyze the rich information already collected, using
' Use cooperative and collaborative groups to allow for opportunities to attain both social and academic ' ' ' . .
Total, 194 students 3% : " : quantitative and qualitative techniques
| | . | | Classroom discourse should focus on mastery, leaming, and understanding course and lesson content. Labs prIOVIde MOSt POSItIve Experlences and Serve as MOSt b) Verify Whether the results reported here are
* In the left panel, the sector without label includes: Engineering Physics, e e e e ™ Influential Motivators ducible/sustainalble in fut t
Materials Science, Biomedical Engineering, unclassified undergraduate — — — , , » The results from the final survey: reproaucioie/sustainalble In Tuture semesiers.
engineering, and other undeclared majors Figure adapted from Pintrich, P. R. (2003). A Motivational Science Perspective 2. Formative, including:
| | on the Role of Student Motivation in Learning and Teaching Contexts. Journal Of Desi 1 . d : s o el
Educational Psychology, 95(4), 667-686. Labs are the most positive experience ~ Labs are the best motivator for students a) Design of the course structure and assignments to foster

for non-EE students in EE course to learn EE and apply it to their fields students’ internal motivation, interest, and confidence

Course Structure

Research Design L - Lectures (RS b) Apply the methods, which have been successful in this
. . . SArng ; course, to other courses for non-majors.
EECS 314 Electric circuits, Systems, and Applications is a Four surveys adm|p|stered throughout the Fal 291 3 term, ' HW
. o~ | each survey specifically measured how students’ background HW | C Inf :
4-credit, one-semester course, which includes: 2 . . . . Resdiigs ontact Information
. characteristics and instructional techniques used during the - .
3 hours of lectures (entire class), weekly . . . -
+ 1 hour of discussion (4 sections, ~50 students each) course enhanced motivation and interest in course concepts. abs £ W —
y ’ ’  Survey 1 administered before the first class of the semester to . & B 4 & 4 o - - Dr. Alexander anago Matthew DeMonbrun
weekly | assess the background characteristics and experiences of the % of 142 responses % of 153 responses 3120 EECS Bu”d'”g 2117 SEB |
* 2hours .Of In-lab V\{OFk (2 St.UdentS per team; 9 teams per incoming students in the course. « In the left panel, the top entry belongs to “Learning new ganago@umich.edu mdemonbr@umich.edu
lab section); 8 projects during the semester, each includes » Survey 2 conducted in the first two weeks of class, focused on concepts’
pre-lab, in-lab, and post-lab. the types of motivation (intrinsic vs. extrinsic) and identified - In the right panel, “Readings” mean the required chapters, Sudarshan Sivaramakrishnan
* Two midterms and a final exam, in multiple-choice format. what course topics were most applicable to their studies. assigned weekly for homework. 3113 ERB |
» Surveys 3 and 4 implemented at the middle and at the end of sivas@umich.edu
the semester, respectively, to measure students’ satisfaction
with the course and identify the instructional strategies, which
students found most beneficial for their learning.
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