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Overall Goal

ÅHow to design courses to increase 

student engagement (David Harding, 

2/12/15)

ÅBuild your knowledge of Evidence-

Based Practices and your 

implementation repertoire

3
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Workshop Objectives
ÅParticipants will be able to :
ïDescribe key features of evidence-based instruction 

and effective, interactive strategies for facilitating 
learning

ïSummarize key elements of Course Design 
Foundations
ÅHow Learning Works and How People Learn (HPL)

ÅUnderstanding by Design (UbD) process ïContent 

(outcomes) ïAssessment ïPedagogy

ïExplain key features of and rationale for Pedagogies of 

Engagement ïCooperative Learning and Challenge-

Based learning

ïIdentify connections between cooperative learning and 

desired outcomes of courses and programs

ÅParticipants will begin applying key elements to 
the design on a course, class session or learning 
module 
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Reflection and Dialogue

ÅIndividually reflect on your favorite rationale for 

Engaging Students. Write for about 1 minute

ïContext/Audience? E.g., First Year Engineering

ïClaim? What is the nature of the rationale?

ïEvidence? Support for your claim

ÅDiscuss with your neighbor for about 2 minutes

ïSelect/create a response to present to the whole 

group if you are randomly selected

Seven Principles for Good Practice in 

Undergraduate Education

ÅGood practice in undergraduate education:

ïEncourages student -faculty contact

ïEncourages cooperation among students

ïEncourages active learning

ïGives prompt feedback

ïEmphasizes time on task

ïCommunicates high expectations

ïRespects diverse talents and ways of 

learning

6
Chickering & Gamson, June, 1987

http://learningcommons.evergreen.edu/pdf/fall1987.pdf
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Discipline-Based Education 
Research (DBER) Report

National Research Council
Summer 2012 ς
http://www.nap.edu/
catalog.php?record_id=1336
2

ASEE Prism Summer 2013

Journal of Engineering 

EducationïOctober, 

2013

National Research Council ς2015 
http://www.nap.edu/catalog/186
87/reaching-students-what-
research-says-about-effective-
instruction-in-undergraduate

8

Student Engagement Research Evidence

ÅPerhaps the strongest conclusion that can be 
made is the least surprising. Simply put, the 
greater the studentôs involvement or engagement 
in academic work or in the academic experience 
of college, the greater his or her level of 
knowledge acquisition and general cognitive 
development é(Pascarella and Terenzini, 2005).

ÅActive and collaborative instruction coupled with 
various means to encourage student engagement 
invariably lead to better student learning 
outcomes irrespective of academic discipline 
(Kuh et al., 2005, 2007). 

See Smith, et.al, 2005 and Fairweather, 2008, Linking Evidence and Promising 

Practices in Science, Technology, Engineering, and Mathematics (STEM) 

Undergraduate Education - http://www7.nationalacademies.org/bose/Fairweather_CommissionedPaper.pdf



3/7/2015

5

Engaged Pedagogies = Reduced Failure Rates

Evidence-based research on learning indicates that when students are 

actively involved in their education they are more successful and less 

likely to fail. A new PNAS report by Freeman et al., shows a significant 

decrease of failure rate in active learning classroom compared to 

traditional lecture 

9
Freeman, Scott; Eddy, Sarah L.; McDonough, Miles; Smith, Michelle K.; Okoroafor, Nnadozie; 

Jordt, Hannah; Wenderoth, Mary Pat; Active learning increases student performance in science, 

engineering, and mathematics, 2014, Proc. Natl. Acad. Sci.

Process Metallurgy

ÅDissolution Kinetics ïliquid-solid 

interface

ÅIron Ore Desliming ïsolid-solid 

interface

ÅMetal-oxide reduction roasting ïgas-

solid interface
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Dissolution Kinetics

ÅTheory ïGoverning 

Equation for Mass 

Transport 

ÅResearch ïrotating 

disk 

ÅPractice ïleaching 

of silver bearing 

metallic copper & 

printed circuit-board

waste
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First Teaching Experience

ÅPractice ïThird-year course in 

metallurgical reactions ï

thermodynamics and kinetics
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Lila M. Smith

Engineering Education

ÅPractice ïThird-year course in 

metallurgical reactions ï

thermodynamics and kinetics

ÅResearch ï? 

ÅTheory ï?
Theory

Research

Evidence

Practice
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University of Minnesota College of Education

Social, Psychological and Philosophical 

Foundations of Education

ÅStatistics, Measurement, Research Methodology

ÅAssessment and Evaluation

ÅLearning and Cognitive Psychology

ÅKnowledge Acquisition, Artificial Intelligence, 
Expert Systems

ÅDevelopment Theories

ÅMotivation Theories

ÅSocial psychology of learning ïstudent ï
student interaction

Lila M. Smith
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Cooperative Learning

ÅTheory ïSocial Interdependence ï

Lewin ïDeutsch ïJohnson & Johnson

ÅResearch ïRandomized Design Field 

Experiments

ÅPractice ïFormal Teams/Professorôs 

Role Theory

Research

Evidence
Practice

Cooperative Learning Introduced 

to Engineering ï1981

Å Smith, K.A., Johnson, D.W. 

and Johnson, R.T., 1981. The 

use of cooperative learning 

groups in engineering 

education.  In L.P. Grayson 

and J.M. Biedenbach (Eds.), 

Proceedings Eleventh Annual 

Frontiers in Education 

Conference, Rapid City, SD, 

Washington:  IEEE/ASEE, 

26-32.

18
JEE December 1981
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Cooperative Learning Research Support 
Johnson, D.W., Johnson, R.T., & Smith, K.A.  1998.  Cooperative learning returns to 

college: What evidence is there that it works?  Change, 30 (4), 26-35.

Å Over 300 Experimental Studies

Å First study conducted in 1924

Å High Generalizability

Å Multiple Outcomes

Outcomes

1. Achievement and retention

2. Critical thinking and higher-level

reasoning

3. Differentiated views of others

4. Accurate understanding of others' 

perspectives

5. Liking for classmates and teacher

6. Liking for subject areas

7. Teamwork skills

January 2005 March 2007

Johnson, D. W., 

Johnson, R. T., & 

Smith, K. A. (2014). 

Cooperative learning: 

Improving university 

instruction by basing 

practice on validated 

theory. Journal on 

Excellence in College 

Teaching, 25(3&4)

Small-Group Learning: Meta-analysis

Springer, L., Stanne, M. E., & Donovan, S.  1999.  Effects of small-group learning 

on undergraduates in science, mathematics, engineering, and technology: A meta-

analysis.  Review of Educational Research, 69(1), 21-52.

Small-group (predominantly cooperative) learning in 

postsecondary science, mathematics, engineering, and 

technology (SMET).  383 reports from 1980 or later, 39 of 

which met the rigorous inclusion criteria for meta-analysis.  

The main effect of small -group learning on achievement, 

persistence, and attitudes among undergraduates in 

SMET was significant and positive. Mean effect sizes for 

achievement, persistence, and attitudes were 0.51, 0.46, 

and 0.55, respectively. 
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ñThroughout the whole enterprise, 

the core issue, in my view, is the 

mode of teaching and learning that 

is practiced. Learning óaboutô things 

does not enable students to acquire 

the abilities and understanding they 

will need for the twenty-first century. 

We need new pedagogies of 

engagement that will turn out the 

kinds of resourceful, engaged 

workers and citizens that America 

now requires.ò 

Russ Edgerton (reflecting on 

higher education projects funded by 

the Pew Memorial Trust)

http://www.asee.org/publications/jee/issueList.cfm?year=2005#January2005

Reflection and Dialogue

ÅIndividually reflect on your mental image of an 

effective teacher. Write for about 1 minute.

ïJot down words or phrases

ïConstruct a figure or diagram

ÅDiscuss with your neighbor for about 2 minutes

ïDescribe your mental image and talk about 

similarities and differences

ïSelect one Element, Image, Comment, Story, etc. that 

you would like to present to the whole group if you are 

randomly selected

ÅWhole group discussion
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Mental Image Motto Characteristics Disciplines

Content I teach what I 

know

Pour it in, 

Lecture

Science, Math

Instructor I teach what I am Modeling, 

Demonstration

Many

Student ï

Cognitive 

Development

I train minds Active Learning, 

Discussion

English, 

Humanities

Student ï

Development of 

Whole Person

I work with 

students as 

people

Motivation, Self-

esteem

Basic Skills 

Teachers

Teacher Mental Images About Teaching - Axelrod (1973)

Axelrod, J.  The University Teacher as Artist. San Francisco: Jossey-Bass, 1973.

Good teaching comes from the 

identity and integrity of the teacher.

Good teachers possess a capacity 

for connectedness.

Parker J. Palmer in The courage to teach:  

Exploring the inner landscape of a teacher=s 

life.  Jossey-Bass, 1998. 
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College Teaching:  

What do we know about it?

ÅFive assertions about what we know about 

college teaching

ïGood teaching makes a difference

ïTeachers vary markedly

ïSome characteristics/methods are present in 

all good teaching

ïTeaching can be evaluated and rewarded

ïThere is ample room for improvement.

ÅK. Patricia Cross, 1991 ASEE ERM Distinguished 

Lecture
25

ÅFour factors in good teaching, based on 

student ratings*:

ïSkill.  Communicates in an exciting way.

ïRapport.  Understands and emphasizes with 

students.

ïStructure.  Provides guidance to course and 

material.

ïLoad.  Requires moderate work load.

Å*Student ratings of teaching are consistent (with other 

measures), unbiased, and useful.  Students agree on 

good teaching and their views are consistent with faculty. 

26
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Pedagogies of Engagement

Cooperative Learning is instruction that involves people 

working in teams to accomplish a common goal, under 

conditions that involve both positive interdependence (all 

members must cooperate to complete the task) and 

individual and group accountability (each member is 

accountable for the complete final outcome).

Key Concepts

ÅPositive Interdependence

ÅIndividual and Group Accountability

ÅFace-to-Face Promotive Interaction

ÅTeamwork Skills

ÅGroup Processing

http://www.ce.umn.edu/~smith/docs/Smith-CL%20Handout%2008.pdf
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http://heri.ucla.edu/monographs/HERI-FAC2014-monograph.pdf

Undergraduate Teaching Faculty: The 2013 ï2014 HERI Faculty Survey

30

The American College Teacher: 
National Norms for 2007-2008

Methods Used 

in ñAllò or ñMostò

All ï

2005

All ï

2008

Assistant -

2008

Cooperative 

Learning

48 59 66

Group Projects 33 36 61

Grading on a 

curve

19 17 14

Term/research 

papers

35 44 47

http://www.heri.ucla.edu/index.php
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Undergraduate Teaching Faculty, 2011*

Methods Used in ñAllò or 

ñMostò

STEM 

women

STEM

men

All other 

women

All other 

men

Cooperative learning 60% 41% 72% 53%

Group projects 36% 27% 38% 29%

Grading on a curve 17% 31% 10% 16%

Student inquiry 43% 33% 54% 47%

Extensive lecturing 50% 70% 29% 44%

*Undergraduate Teaching Faculty. National Norms for the 

2010-2011 HERI Faculty Survey, www.heri.ucla.edu/index.php

ñIt could well be that faculty members 

of the twenty-first century college or 

university will find it necessary to set 

aside their roles as teachers and 

instead become designers of learning 

experiences, processes, and 

environments.ò 

James Duderstadt, 1999 
Nuclear Engineering Professor;  Former Dean, 

Provost and President of the University of 

Michigan

http://www.heri.ucla.edu/index.php

