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Letter from the Editor-in-Chief: What is Critical Thinking?  
 

Russell L. Herman1 
The University of North Carolina Wilmington, Wilmington, NC, 28403  

 
“… if you're doing an experiment, you should report everything that you think might 
make it invalid — not only what you think is right about it; other causes that could 
possibly explain your results; and things you thought of that you've eliminated by some 
other experiment, and how they worked — to make sure the other fellow can tell they 
have been eliminated.” – Richard Feynman, 19742.  

 
In this age of assessment, rethinking general education, accreditation, and self-reflection 
as educators, one idea keeps entering our discussions – critical thinking. It is a buzz word 
capable of rising up to become an educational goal for all disciplines. But how do we de-
fine it? Is it really new? Does it apply in every discipline? Looking over the papers pub-
lished in the last three years, only one paper actually mentioned critical thinking in the 
title (McDougall & LaMonica, 2007). As important as this topic seems to be on our cam-
puses, why have more papers not addressed it? Maybe we will see more in the future. For 
now, I will just convey my thoughts on how critical thinking plays a role in what I teach 
– physics.  
 
My first thought about what critical thinking is – it is the questioning with an open mind 
of any belief, coming to an unbiased conclusion supported by evidence and scrutinized 
assumptions. However, this is next to impossible. Bertrand Russell and Alfred Whitehead 
set off a century ago to derive all of mathematics from first principles (Whitehead & Rus-
sell, 1910). I recall reading that after about twenty years Russell had to move on to other 
endeavors so as not to go mad. If that is what can happen in a logical field such as ma-
thematics, imagine what difficulty there may be in applying critical thinking to every de-
cision one faces throughout life!  
 
Do I teach critical thinking? I certainly aim to teach my students to view the world differ-
ently. But I do not ask them to start from scratch, but to see how we have gotten to where 
we are. It took two thousand years to go from Aristotlean thinking to Newtonian thinking. 
It then took a couple hundred years before the revolutions of relativity and quantum me-
chanics took over. What would it take for our students to really apply critical thinking 
and end up anywhere near what is commonly accepted today? Richard Feynman, noted 
Nobel laureate and ultimate critical thinker on the Rogers Commission investigating the 
Challenger space shuttle accident, hinted at an answer as noted from two notes still on his 
blackboard at the time of his death in 1988 (Hawking, 2001): 

                                                 
1 Author's email: hermanr@uncw.edu 
2 "Cargo Cult Science", commencement address given at Caltech  (Feynman, 1974)  



Herman                                                                                                                                2 

The Journal of Effective Teaching, Vol. 10, No. 2, 2010, 1-3 
©2010 All rights reserved. 

What I can not create I can not understand.  
Know how to solve every problem that has been solved 

As a result, our teaching of physics does not train students in critical thinking until we 
have lead students through the quagmire of the last several hundred years to understand 
the current views of physics. Only then can they ask the new questions and make their 
contributions, using the language and results of years of experiment and scrutiny by oth-
ers. Students should at least appreciate the idea that critical thinking is an important goal, 
but can I expect them to acquire such skills in only four years? Do we even teach this in 
our science classes? Perhaps once they have mastered some of the tools in a narrow area, 
they can go off and experiment or theorize on their own. But generally, this is only ac-
complished by the brightest, who have an opportunity to do honors theses or capstone 
courses. Even then, it is of limited extent. But still, there are those who think it can be 
done. 
 
The notion of critical thinking as an important goal is not new, though the term seems to 
have gained acceptance in 1940s and 1950s (Hare, 1998). For example, Paul J. Burke 
writes about teaching critical thinking in physics in a 1949 paper in the American Journal 
of Physics, quoting even earlier articles. While proponents of the idea can go back to So-
crates, or Kant, it is probably sufficient to note that we are still grappling with the notion. 
In Burke’s paper he makes the case that the scientific method is a creative endeavor and 
that training in physics is more about critical thinking, as expressed by Dewey in 1945.   
 

“The end of science teaching is to make us aware of what constitutes the more ef-
fective use of mind, of intelligence; to give us a working sense of the real nature 
of knowledge, of sound knowledge as distinct from mere guesswork, opinion, 
dogmatic belief, or whatever.” 

 
Before trying to teach critical thinking, one needs to define it. Burke lays out fifteen be-
haviors constituting critical thinking, carefully pointing out that each behavior needs to 
be something testable. Thinking like the formulation of hypotheses and devising experi-
ments are not delegated to critical thinking but to creative thinking. What Burke does list 
for these behaviors can be paraphrased as  
 

Differentiation between authoritative and non-authoritative sources of informa-
tion; Criticism of faulty deductive reasoning; Differentiation between statements 
describing observations and those introducing new terminology; Drawing appro-
priate inferences, recognizing assumptions; Selecting and criticizing pertinent da-
ta and inferences drawn from the data; and, Recognizing and evaluation of errors 
of measurement.    

 
The main point being that critical thinking in physics will be hard to teach except at a low 
level, would take a lot of effort on the part of a busy teacher to design appropriate tests of 
critical thinking. In spite of the work in physics education research, there has been slow 
progress in incorporating critical thinking into our curriculum. This has been born out as 
the way we teach has not generally changed since Burke’s article was published.  
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There are many definitions of critical thinking. A web search provides a few of these: 
 

•  Critical thinking involves determining the meaning and significance of what is 
observed or expressed, or, concerning a given inference or argument, determining 
whether there is adequate justification to accept the conclusion as true.  
en.wikipedia.org/wiki/Critical_thinking  
•  The application of logical principles, rigorous standards of evidence, and care-
ful reasoning to the analysis and discussion of claims, beliefs, and issues 
en.wiktionary.org/wiki/critical_thinking 
•  An essential tool of inquiry; purposeful, self-regulatory judgment that results in 
interpretation, analysis, evaluation, and inference, as well as explanation of the 
evidential, conceptual, methodological, criteriological, or contextual considera-
tions upon which that judgment is based. 
www.netnet.org/students/student%20glossary.htm 
• exploring questions about and solutions for issues which are not clearly defined 
and for which there are no clear-cut answers. 
aaahq.org/aecc/intent/glossary.htm 

 
The incorporation of critical thinking across disciplines has a long way to go. It would be 
nice to hear of successes that others have had in the form of articles for this journal. In 
the mean time, there are numerous discussions of critical thinking. In particular, Hare’s 
1998 essay summarizing Bertrand Russell’s ideas on education is interesting in that it not 
only describes the needed abilities of forming opinions, finding impartial solutions, and 
identifying and questioning assumptions, but also that the thinker needs do develop the 
appropriate habits leading the thinker to wish to learn and aim for the truth. 
 

“A habit of basing convictions upon evidence, and of giving to them only that degree of 
certainty which the evidence warrants, would, if it became general, cure most of the ills 
from which this world is suffering.” – Bertrand Russell3 
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Learner-Centered Use of Student Response Systems Improves 
Performance in Large Class Environments 

 
Samuel B. Pond, III1 

North Carolina State University, Raleigh, NC 27695-7650 
 

Abstract 
 
At the college level, students often participate in introductory courses with large class en-
rollments that tend to produce many challenges to effective teaching and learning.  Many 
teachers are concerned that this class environment fails to accommodate higher-level 
thinking and learning.  I offer a brief rationale for why a student-response system (a com-
puter-assisted polling tool), when well incorporated into lectures, can effectively address 
the basis of some of these concerns and should improve teaching and learning.  An em-
pirical assessment reveals that when used to engage students in lecture, this technology 
can help many of them achieve higher test scores. 
 
Keywords: Student response systems, clickers, technology, participation, en-
gagement.  
 

Students who are just entering into the university often take their introductory courses in 
large lecture halls.  Not only are these students receiving their first exposure to novel top-
ics, but they also are usually getting their first experience with large classroom dynamics 
that present special challenges to both teachers and students.  Some educators have made 
a very good case that large classrooms break many tenets of effective teaching and learn-
ing (Herreid, 2006; Trees & Jackson, 2007).  Entire books are devoted to addressing the 
unique challenges of this learning environment (e.g., McKeachie, Chism, Menges, Svini-
cki, & Weinstein, 1994; Stanley & Porter, 2002).  Perhaps the greatest challenge men-
tioned is the lack of immediate personal communication between students and teacher 
about what is and is not being learned (Nagle, 2002).  
 
Roschelle, Penuel, and Abrahamson (2004) observed that effective learning occurs in 
classroom environments that are learner-, knowledge-, assessment-, and community-
centered.  Obviously, teachers need to produce lectures that are informative; that is, are 
knowledge-centered.  Beyond this, however, teachers need to create a learner-centered 
environment where their teaching methods encourage students to think actively during 
lectures and to engage with material they are hearing.  It is also important that training be 
assessment-centered so that it effectively positions students to learn more by giving them 
immediate feedback about their understanding of the lecture material.  Finally, acknowl-
edging that learning is a social event, Roschelle and colleagues emphasized how impor-
tant it is for a teacher to create a sense of community in the classroom by pointing out in 
                                                 
1 Corresponding author's email: sbpond@ncsu.edu 
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word and practice that students are sharing a common purpose, which is to learn the ma-
terial at hand.  Generally, the large classroom setting has excelled in the realm of being 
knowledge-centered, but it has suffered in quality with respect to being learner-centered, 
assessment-centered, and community-centered especially when compared to smaller 
classes.  I contend that the appropriate use of a student-response system can help amelio-
rate this situation. 
 
Students who are actively engaged in the learning process learn more than do students not 
so engaged (Benjamin, 1991; Langer, 2000; Stanley & Porter, 2002; Yoder & Hochevar, 
2005).  They engage in learning when they personally identify with the material taught, 
when they see that the material is relevant, or when they see that the topic is important to 
other students around them.  Students are more likely to care about learning when they 
receive evidence that the teacher cares about what they are learning, and teachers are 
more effective when they obtain feedback about their teaching (Teven & McCroskey, 
1997).  In other words, teachers in large classroom settings need feedback, too.  They 
need to know if their students are “with them” in the lesson or if the material needs to be 
presented again in a different way. 
 
Indeed, the large classroom setting is a difficult place to ask and answer questions, and 
for effective learning to take place questions and answers need to be generated (Sor-
cinelli, 2002).  Often, however, the few students who are bold enough to ask questions in 
this setting are not representative of the rest of the class (Graham, Tripp, Seawright, & 
Joeckel, 2007; Herreid, 2006).  The most vocal students under these conditions, for ex-
ample, sometimes ask strange or personal questions that are difficult to answer effec-
tively and sensitively in a large classroom setting.  Acoustic restraints and other interper-
sonal factors associated with the large class can prevent one from probing and clarifying 
with flexibility what the student is asking.  
 
Consequently, because students ask questions in a large classroom setting that teachers 
cannot always field well, there may develop an implicit understanding between the 
teacher and student to forego these exchanges.  Furthermore, answering questions in this 
setting can be counterproductive to student learning because the flow of a lecture is upset 
and the teacher cannot take into consideration the various needs and perspectives of a 
large and diverse audience efficiently or adequately.   
 
Although not a panacea to all the barriers inherent to the large classroom environment, 
when properly introduced and used, student response systems can help teachers overcome 
many of these sorts of challenges (Bruff, 2009; Graham et al., 2007; Herreid, 2006; Trees 
& Jackson, 2007).  Although there are various student response systems commercially 
available, they all contain three basic components: (1) hand-held transmitters (hereinafter 
referred to as “clickers”) used by students to answer questions posed to them, (2) a re-
ceiver that is connected to a teacher’s computer to register clicker signals, and (3) soft-
ware installed on the teacher’s computer that is dedicated to processing and graphically 
presenting students’ responses to questions.  When an instructor presents a multiple-
choice item to the class on a PowerPoint slide during a lecture, students are immediately 
able to register their answers using their clickers, and the instructor can provide immedi-
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ate visual feedback to the whole class.  By asking various types of questions, teachers can 
use this technology effectively to tap into the diversity of a large classroom to create 
teaching points and illustrate real world issues to which the whole class can become at-
tuned (Beekes, 2006; Bruff, 2009; Ferguson, 1992; Graham et al., 2007).  
 
To date, a number of researchers have evaluated clicker technology to varying extents 
and purposes and have found it to be quite promising (Stowell & Nelson, 2007).  Cleary 
(2008) has reported on the advantages of using clickers for gathering research data.  Oth-
ers, including Morling, McAuliffe, Cohen, and DiLorenzo (2008) have reported instruc-
tional gains when using clickers to administer in-class quizzes.  Researchers have exam-
ined student attitudes toward clickers and the context within which clickers work best 
(Herreid, 2006; Trees & Jackson, 2007).  The current study adds to this growing literature 
by investigating the relationship between clicker use and student test performance by ana-
lyzing the detailed information collected on each student with clicker software.  I specifi-
cally address the question of whether clicker activities help to create a class environment 
that contributes to student test performance.  Using the terminology of Roschelle et al. 
(2004), my particular interest is in accessing a learner-centered application of clicker 
technology. 
 

Method 
 
Participants 
 
One hundred and seventy-one students enrolled in an introductory psychology course 
taught in a large R-1, land-grant University located in the Southeastern United States 
provided data for the primary analyses of this study.  Students participating in the study 
had the following demographic characteristics:  58% male, 42% female; 81% Caucasian, 
7% African-American, 3% Hispanic, 4% Asian, 4% other, and 1% not specified.  Student 
participants ranged in age from 17 to 31 years, with a median age of 19.  The majority of 
the students (58%) were first-year undergraduates as might be expected in an introduc-
tory level psychology course.  The remainder of the participants consisted of 23% 
sophomores, 9% juniors, 5% seniors, and 5% undergraduate special students (i.e., stu-
dents not enrolled in a degree program in the university).   
 
Procedure 
 
Research shows that the way teachers incorporate a student response system into their 
instruction and grading procedures likely influences the impact that it will have on stu-
dents’ general acceptance of the system and its effects on learning (Bruff, 2009; Trees & 
Jackson, 2007).  At the beginning of the semester, students read on the course syllabus 
and heard from the instructor during an introductory lecture that he would be using the 
response system mainly to encourage them to actively participate and interact with the 
lecture material.  Students also heard that using their clickers would earn them a small 
amount of participation credit.  As much as possible, the lectures included clicker activity 
in a way that might promote a sense of competence and self-determination in a student 
(Graham et al., 2007; Ryan & Deci, 2000).  
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Throughout the semester, students responded to various kinds of clicker items presented 
to them via PowerPoint presentations.  Since clicker activity emphasized “learner-
centered” more than an “assessment-centered” application of the clicker technology, stu-
dents received fractions of a point each day for simply responding to items.  In other 
words, the instructor used the clicker questions to encourage students to actively attend to 
and respond to lecture information.  The students knew that the clickers were not going to 
be used for administering quizzes or for just taking attendance; a practice that would be 
primarily in line with assessment-centered application of clicker technology.  
 
To engage students during lectures, the instructor posed various kinds of questions.  
Some of the items to which students responded simply requested opinions and personal 
information (e.g., “Do you know someone with Alzheimer’s disease;” “Are you right or 
left-handed”).  Other items assessed students’ knowledge of facts (e.g., “The retina con-
sists of rods and ___”).  These items referred to material already covered in class to re-
view or check student learning.  To stimulate critical thinking and to extend the applica-
tion of previously covered information, however, students sometimes to responded to fac-
tual items before hearing about the information in lecture.  Finally, lectures included 
other items to facilitate in-class demonstrations.  For example, the instructor converted 
demonstrations that formerly required students in the class to respond by raising their 
hands to ones that students could respond to by “clicking.”  Thus, instead of “look around 
the room” approximations that may be difficult to make in large auditorium settings, stu-
dents quickly received accurate visual displays of response distributions on a PowerPoint 
slide.  These visual displays literally and symbolically incorporated the students’ in-
volvement in the lecture presentation.  Students received a clear indication that others in 
class were thinking and answering as a community of learners.  Although the instructor 
presented a variety of items to students during lecture, he did not try to vary this system-
atically. 
 
The instructor did not radically change the content of his lectures when using the student 
response system and was able to cover the same amount of material as in previous semes-
ters.  The main impact on the lecture was the addition of the clicker items to the Power-
Point presentations.  Although there are many student response systems available, the in-
structor used TurningPoint 2008 developed by Turning Technologies, LLC (see Graham 
et al., 2007, for an excellent description of this system).  
 
Students were not required to have clickers, but in fact, all but five students purchased 
them.  It is likely that the availability of participation credit encouraged them to purchase 
the clickers, even though the instructor made it clear to students that points not obtained 
by participation could otherwise be acquired by answering bonus point questions on tests.  
Students indicated on a course and instructor evaluation survey conducted at midterm that 
they were generally positive about using clickers: specifically, about 70% of the students 
strongly agreed that the “clicker was a valuable aid to learning.” 
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Measures 
 
Clicker Activity.  I used the software accompanying the student response system to record 
clicker activity on a daily basis for each student.  The software creates a text file that con-
tains accounts of how many times each of the students used his or her clicker.  In addi-
tion, for items that had clear correct and incorrect answers, the software also tracked the 
percentage of clicker items that each student answered correctly.  Daily files were merged 
to produce one large dataset to assess how students used their clickers over the semester.  
From this dataset, I derived two indices of clicker activity: 1) clicker use was a measure 
of the total number of times a student used his or her clicker during the semester, and 2) 
clicker performance was a measure of the average percentage of correct/incorrect items 
that students answered correctly per day over the semester.  
 
Test Performance.  I measured test performance by summing the points scored by stu-
dents on three multiple-choice format tests administered at equal intervals across the last 
three quarters of the semester.  Each student’s first quarter test score served as a control 
variable in the data analyses described later.  It is important to note that the tests did not 
include clicker items used in the lectures, although these tests certainly assessed the in-
formation contained in these items.  Consequently, any relationship that might exist be-
tween test performance and clicker performance would not be the result of these two 
measures containing common items. 
 
Class Absence.  A teaching assistant checked class attendance using a seating chart and 
recorded students as being “present” if a seat assigned to them was occupied.  This meas-
ure also served as a control variable in a manner described more fully later.   
 

Results 
 
Descriptive statistics of and intercorrelations among variables are presented in Table 1.  
As would be expected, class absence had strong negative correlations with each of the 
clicker activity scores (clicker use, r(171) = -.87; clicker performance, r(171) = -.82) and 
was negatively correlated with test performance (r(171) = -.44).  The two clicker activity 
scores were highly correlated (r(171) = .93).  Those who used their clickers frequently 
also answered a larger percentage of performance items correctly on a daily basis.  In ad-
dition, clicker performance was more highly correlated with test performance (r(171) = 
.55) than with clicker use (r(171) = .42) and the difference between these correlations 
was significant, t(168) = 5.649, p < .001. 
 
Students used their clickers an average of 83.8 times over 35 class meetings during the 
semester.  In addition, of those items that students could answer either correctly or incor-
rectly, they answered an average 39% of the items per day correctly.  Clearly, students 
were answering these particular clicker questions incorrectly the majority of time.  It is 
possible that lower performance on the “critical thinking” items, which I used to probe 
students’ knowledge of subjects that I had not yet covered in lecture, partially accounts 
for the low percentage of items answered correctly.  
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Table 1. Intercorrelations between Clicker Activity Scales, Absence, and Test Scores 

Variable M SD 1 2 3 4 
1) Class Absences 7.70 7.80     
2) Score on Test 1 35.60 7.34 -.30    
3) Test Performance 117.25 16.47 -.44 .54   
4) Clicker Use 83.75 30.70 -.87 .30 .42  
5) Clicker Performance 39.17 17.11 -.82 .39 .55 .93 

    N = 171.  All correlations are significant at p < .01 level (2-tailed).  

 
Regression Analyses 
 
A three-step hierarchical regression analysis assessed the impact of clicker activity on test 
performance.  In the first step, test performance was regressed onto the score students 
achieved on Test 1 and the number of times they were absent from class.  The score on 
the first test of the semester was included to control for the effect of individual differ-
ences in student test-taking ability and for differences in general background knowledge 
of psychology among students.  The total number of classes missed was included in the 
regression equation to control for the effect that simply being (or not being) in the class 
had on test performance.  Controlling for the number of classes missed was particularly 
important to do given the amount of shared variance between absence and the two clicker 
activity variables.  In steps 2 and 3 of the regression analysis, clicker performance and 
clicker use, respectively, were entered into the regression equation to predict test per-
formance. 
 
Table 2 shows that a considerable amount of test performance variance was accounted for 
with all of the predictors in the equation, R2 = .472, F(4, 166) = 37.05, p < .001; Test 1 
scores and class absences accounted for the bulk of this variance (R2 = .381).  Neverthe-
less, clicker performance predicted a small but statistically significant additional amount 
of test performance variance above the control variables, ∆R2 = .047, F(1, 167) = 13.62, p 
< .001.  Then, in step 3, clicker use also predicted a small but statistically significant ad-
ditional amount of test performance above that accounted for by clicker performance, 
∆R2 = .044, F(1, 166) = 13.94, p < .001.  The standardized regression coefficients associ-
ated with Test 1 (.34), clicker performance (.87) and clicker use (-.69) were significant (p 
< .001).  The coefficient associated with clicker performance indicated that a high level 
of clicking correctly (i.e., answering correct/incorrect clicker items correctly) was associ-
ated with higher test performance.  Interestingly, the negative coefficient associated with 
clicker use (i.e., simply answering or not answering with a clicker after controlling for 
clicker performance) indicated that simply clicking a lot was associated with lower test 
performance.  Although each clicker activity variable predicts a uniquely significant and 
meaningful amount of test performance variance (both positive and negative) in the ex-
pected directions, researchers should interpret the regression coefficients associated with 
these two highly correlated variables cautiously (Cohen & Cohen, 2003; Johnson, 2000). 
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Table 2. Summary of Hierarchical Regression Analyses for Clicker Activity Predict-
ing Test Performance after Controlling for Score on Test 1 and Class Absences (N = 
171) 
 

Step and Independent Variables B SE B  β Total R2 ∆R2 
Step 1 
 

Score on Test 1 
Class Absences  
 

1.008
-.655

 
 

.143 

.134 
.449**

-.310**

 
 
 
 

.381** 

 

Step 2 
 

Score on Test 1 
Class Absences  
Clicker Performance 

.862
-.006
.382

 
 

.143 

.218 

.103 

.384**
  -.003     

.396**

 
 

 
 
 
.427** 

 
 
 
 
 

.047**
Step 3 
 

Score on Test 1 
Class Absences  
Clicker Performance  
Clicker Use 

.764
-.481
.382

-.371

 
 

.140 

.246 

.103 

.099 

.341**
  -.228 

.873**
-.691**

 
 

 
 
 
 
.472** 

 
 
 
 
 
 

.044**
**p < .001. 
 
 
To get a better idea of how using clickers influenced test scores, I compared the test per-
formance of students who used clickers to the test performance of students in two previ-
ous semesters who had not used clickers.  Other than class standing, no demographic data 
(i.e., race, age, and sex) were available for the comparison classes.  The classes are 
slightly different with respect to class standing.  In one of the semesters (Class 2) 93% of 
the students were either freshmen or sophomores in comparison to 83% and 85% of the 
students in Class 1 and the class using clickers, respectively.  Because in previous semes-
ters I administered four 55-item tests instead of four 53-item tests, I adjusted test score 
values so that they would be comparable across all semesters.  I simply adjusted the cur-
rent semester scores by multiplying the percentage correct by 220.  For example, a total 
score of 190 would be adjusted to 197.12 (= .896 X 220).  It is important to note that de-
spite the fact that the number of items on tests differed across the semesters, analyses of 
performance data indicate that the tests were essentially parallel in content.  Prior to clas-
sifying students in the current semester into low and high clicker use groups, an ANOVA 
showed that there were no significant differences in total test scores across the three se-
mesters, F(2, 528) = .047, ns.  
 
I then tested for differences in means across four groups of students: current semester, 
high clicker activity; current semester, low clicker activity; previous semester class 1, no 
clickers (n = 178); and previous semester class 2, no clickers (n = 182).  High and low 
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clicker activity during the current semester class was determined by taking a median split 
on clicker performance and clicker use, respectively.  Mean clicker performance and 
clicker use for each group appear in Table 3. 
 
 
Table 3. Test Score across Three Classes as a Function of Clicker Activity 

Test Scores 
 M (SD) n 

Current Semester Class 163.60 (20.35) 171 
Low Clicker Use 156.30 (21.16) 78 
High Clicker Use 169.73 (17.53) 93 
Low Clicker Performance 154.38 (20.07) 87 
High Clicker Performance 173.15 (15.80) 84 

Previous Semester Class 1 162.06 (20.58) 178 
Previous Semester Class 2 161.45 (23.17) 182 

 
 
Because clicker usage was so highly correlated with class attendance, I conducted an 
ANCOVA to control for class attendance when testing for differences between means. 
 
The results of this analysis appear in Table 4.  Although the high clicker use group had 
the highest test performance and the low clicker use group had the lowest test perform-
ance, there were no significant mean differences in test scores when high and low clicker 
use groups were compared to the mean test scores obtained in other semesters, F(3, 525) 
= 1.44, ns.  Small but significant differences in mean test scores were found, however, 
when groups formed on the basis of clicker performance were compared, F(3, 525) = 
4.48, p < .01, h2 = .03.  Bonferroni t-tests revealed that the test performance of the group 
that performed well on the clicker questions for which a correct or incorrect response 
could be assessed was significantly higher than the test performance of all the other 
groups.  Likewise, the group formed by low clicker performance had significantly worse 
test performance than any of the other groups had.  Figure 1 shows differences in means 
across groups. 
 

Discussion 
 
The premise of this study was that teachers could offset some of the barriers to training in 
a large classroom setting by using a student response system.  Not surprisingly, class at-
tendance alone significantly improves test performance, but the evidence presented here 
indicates that while effect sizes were not large, “active attendance,” as implied by higher 
clicker performance, contributes to test performance over and above mere class atten-
dance.  The results of this study indicate that test performance increases by a small but 
statistically significantly margin among students who used their clickers on a regular ba-
sis.  Even after controlling for Test 1 scores (which functioned as a proxy for ability), an-
swering clicker questions correctly during class predicted later test performance.  This  
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Table 4. Analysis of Covariance of Test Scores across Different Semesters after Con-
trolling for Absence from Class 
 
Source SS MS df F 
 Clicker Usea  
Class Absence 22470.51 22470.51 1 53.94*** 
Semester 1802.48 600.83 3 1.44 
Error 218718.04 416.61 525  
 Clicker Performanceb  
Class Absence 22470.51 22470.51 1 54.87*** 
Semester 5509.85 1836.62 3 4.48** 
Error 215010.67 409.54 525  
 

aNumber of times over the semester the clicker was used at least once during a class.  
bPercentage of questions answered correctly each day averaged over the semester.   
N = 530.  *** p < .0001.  ** p < .01. 
 
 
 
Figure 1. Mean test performance scores across three semesters.  High clicker per-
formance = Current Semester HCP (n = 84), Low clicker performance = Current 
Semester LCP (n = 87). 
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discovery suggests that in-class clicker performance could serve as an effective diagnos-
tic tool to identify students who are at risk for low test performance.  Identifying such  
individuals early on as a result of being sure to include performance items along with 
other types of clicker items could enable targeted interventions designed to improve 
learning and subsequent performance. 
 
In general, student test performance correlated positively with higher clicker activity and 
particularly among students who answered more clicker questions correctly.  Regression 
analyses suggested that merely “clicking,” however, does not necessarily produce desir-
able learning outcomes for all students and that students perform best when they mind-
fully and correctly answer the clicker questions posed to them.  These analyses indicate 
that after controlling for clicker performance, just clicking may be actually negatively 
associated with test performance.  This suggests that perhaps for some students, clickers 
can be distracting or otherwise unhelpful.  Because clicker use and clicker performance 
are so highly correlated, one should interpret this last conclusion cautiously because re-
gression weights are notoriously unstable in conditions of high multicolinearity (Cohen & 
Cohen, 2003).  Future research, therefore, should consider more directly the extent and 
type of engagement that clickers engender.  
 
Based on the current findings, I would suggest that instructors continually remind stu-
dents that they should try to answer the clicker questions mindfully and to not “click just 
for credit.”  Perhaps removing the bonus credit offered for all clicker activity but continu-
ing to offer it for correct answers to clicker questions that students can answer correctly 
or incorrectly would reduce this phenomenon.  This, however, might also inspire equally 
mindless answer sharing among students – especially in the large classroom setting -- or 
signal to students that clicker questions without right and wrong answers (e.g., demon-
strations and polling questions) are less worthy of their close attention.  Furthermore, stu-
dents might become frustrated with the critical thinking items.  Recall that students can 
answer most of these items correctly or incorrectly, but that these items often appear prior 
to students’ direct exposure to the new material into which they are leading the student.  
Although the intention is to encourage students to stretch their reasoning abilities, they 
may perceive the questions as being unfair, especially if credit is involved.  For now, it 
would appear that a teacher should explicitly encourage students to do their best to an-
swer questions correctly and to engage actively in lectures.  In addition, teachers should 
be sure to allow enough time after posing a question for students to think through their 
answers so that they do not feel pressured to click indiscriminately.  Overall, students 
who frequently used their clickers to give correct answers performed better on tests.  
Given the current empirical evidence and an abundance of literature arguing for the 
pedagogical advantages of using student response technology, there is a sound basis for 
researchers to continue to examine the interesting and promising findings reported here.  
I did not experimentally manipulate clicker usage to observe its effects on test perform-
ance.  Rather, I collected clicker activity data within the context of ongoing instruction.  
To strengthen the argument that using clickers improves test performance, however, I 
compared these data with that collected in courses taught in previous semesters in which 
students did not use clickers.  Although taught in different years, the content (lectures, 
order of lectures, textbook, and assignments) and evaluative structure of the classes (cut-
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off points for grades) across all the semesters was nearly identical.  One of the compari-
son semesters had a slightly larger percentage of freshmen and sophomores enrolled.  To 
the extent that all the classes were practically similar, the comparison supports the con-
clusion that using clickers leads to increased test performance especially for students giv-
ing generally correct answers.  
 
Results obtained by Morling and colleagues (2008) who employed a quasi-experimental 
design to test the effects of clicker use on test performance further support this conclu-
sion.  Regrettably, as in the current study, the effect size they observed was minimal.  In 
addition, these researchers only used the clickers to administer short quizzes at the begin-
ning of class.  In other words, they did not use the clickers in an interactive manner dur-
ing their lecture.  Stowell and Nelson (2007) evaluated the effectiveness of clickers using 
a more controlled experimental design that compared using clickers to other methods of 
soliciting student participation and drew conclusions that were largely in favor of the ef-
fectiveness of the student response system.  Together these findings are encouraging, but 
to be more confident about the causal influence clickers have on test performance, re-
searchers should continue to consider examining the student response system in a more 
controlled manner.  
 
Future Research 
 
Future research should include student grade point averages or similar assessments of 
general academic ability – such as the SAT or ACT – to help to control for the effect that 
academic capability might have on clicker use.  Statistically controlling for academic 
ability would help to determine whether clicker use contributes to higher test perform-
ance or whether it simply co-varies with academic ability.  I intended that students’ 
scores on the first test of the semester would serve this purpose in the current study.  
Nevertheless, it was only a very rough proxy for general academic ability and entering 
knowledge of the subject.  
 
Sorcinelli (2002) has suggested that teachers should use formative (i.e., ungraded) quiz-
zes in class to increase student engagement in large classes.  This technique allows stu-
dents to practice multiple-choice items and analyze their responses.  The student response 
system (i.e., clickers) can handle this activity very easily and well.  It would be a mistake, 
however, to use the student response system as simply a means to administer quizzes.  
Used solely for this purpose, students might be lulled back into a “memorize and re-
spond” mode of participation.  Furthermore, merely quizzing students using the clickers 
without including additional instructional follow-up could lower motivation and efficacy, 
especially among poorer students.  Under such conditions, clicking could become a de-
flating experience and produce conditions associated with poor academic performance.  It 
is possible that, for some students, answering clicker questions incorrectly could lower 
confidence and motivation to do well in the course over time.  Future research should 
consider whether student learning styles and goal orientations influence how different 
students receive and respond to the feedback provided by the student response system.  
Simply stated, the way teachers incorporate clickers into instruction needs further re-
search. 
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Although the current study has provided evidence that students who used clickers to give 
generally-correct answers in class perform better on tests, future research should also ex-
plore the relative impact of different types of clicker items on course performance.  For 
example, it would be useful to determine if factual, conceptual, and application items af-
fect engagement and performance differently.  Perhaps instructors should use an assort-
ment of such items to engage students in a variety of ways.  Well-timed factual items 
might encourage students to review material on a more regular basis.  These items allow 
students to think about and respond to what they have just heard in lecture.  They might 
also help instructors clarify themes that tie concepts together across the semester.  Con-
ceptual and application items likely do a better job of stimulating critical thinking.  Items 
soliciting opinions from students may engage students at a more personal level than is 
otherwise possible in a large classroom setting.  Such a form of interpersonal interaction 
might contribute to a sense of connectedness and engagement in learning otherwise rarely 
experienced in large class settings.  
 
If instructors use the student response system thoughtfully and creatively, they might be 
able to tap more fully into the resources of a large class.  For instance, for controversial 
and politically charged issues, instructors can use the student response system effectively 
to discretely solicit and illustrate opinions within a diverse community of learners.  Stu-
dents can express their opinions in the relative safety not achieved by hand raising.  Inci-
dentally, although teachers usually set software parameters to track the responses of each 
student, they can quickly reconfigure clicker software during a lecture to collect student 
responses anonymously.  Furthermore, many response systems include an assortment of 
question formats that allow users to poll students quickly and spontaneously with pre-
formatted true/false, multiple choice, and likert-type items.  When skillfully used, teach-
ers can seize “teachable moments” on the fly. 
 
Conclusions and Implications 
 
McKeachie et al. (1994) and Stanley and Porter (2002) presented good arguments that 
large classes are generally less effective than small ones, especially where higher-level 
learning goals are concerned (e.g., critical thinking, application and integration).  Given 
the current economic environment, however, there is increasing pressure on institutions 
of higher education to offer large classes.  It is imperative, therefore, that instructors of 
these classes look for ways to counter the barriers inherent in a learning environment that 
is likely here to stay (Benjamin, 1991).  The findings of the current study suggest that a 
student response system can positively influence class performance, especially among 
those students who strive to give correct answers to in-class clicker questions.  When 
teachers use this technology appropriately, it should counter some of the communication 
barriers associated with large class environments and amplify the advantage of being able 
to tap into the resources of many minds.  Clickers may encourage some, if not all, stu-
dents to engage actively with lecture material as instructors offer it.  However, there is 
also evidence that increased clicker use among students giving generally incorrect an-
swers to in-class clicker questions is negatively correlated with test performance.  All 
students need to be encouraged to answer all questions posed to them mindfully and to 
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the best of their ability.  Teachers should use a variety of questions to encourage optimal 
performance on all types of questions and to engage students in the lecture. 
 
Thus, the student response system is a relatively new technology that has many promising 
applications.  Nevertheless, as observed by ones who have both extolled and condemned 
PowerPoint presentations (Stoner, 2007), researchers need to carefully evaluate new 
teaching technology so that it is most effectively used.  Technology that is effectively ap-
propriated can open up new horizons, but technology that is poorly used can be mind-
numbing and pedagogically counterproductive.   
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Abstract 

 
Many undergraduates can tell you what the scientific method means but just a little prob-
ing reveals a rather shallow understanding as well as a number of misconceptions about 
the method. The purpose of this paper is to indicate why such misconceptions occur and 
to point out some implications and suggestions for teaching the scientific method in the 
social sciences. This paper describes how students come to internalize key words and 
views about science without grasping some important concepts such as inference. I sug-
gest that misunderstandings and misconceptions about science are the result of how it is 
transmitted to students. Misconceptions are easily perpetuated through the twin processes 
of diffusion and socialization. The social sciences can provide a corrective to this situa-
tion by first recognizing how textbooks and teaching approaches may contribute to the 
problem and, secondly, by developing innovative teaching strategies. This essay is based 
on observations made while teaching introductory anthropology and sociology courses to 
students of all majors. 
 
Keywords: Scientific Method, Science, Social Science, Misconceptions about 
science.  
 

 
Teaching the scientific method is a staple of standard introductory social science courses 
such as sociology, anthropology, psychology, and political science. For instance, sociol-
ogy textbooks typically devote a chapter to research procedures designed to show stu-
dents how scientific research is achieved.  While such coverage in introductory textbooks 
is meant to provide the basics, most students come into social sciences classes already 
armed with some notion about how scientific research is conducted. From as early as 
grade or middle school, and certainly since high school, students begin accumulating the 
scientific wisdom of their science teachers. Once in college, students again enroll in 
courses that refresh their memories about the scientific method, in case they have forgot-
ten what they learned in high school, and hopefully build on this knowledge. Students 
internalize the words and phrases they have associated with science throughout their 
school years. Underlying this apparent knowledge, however, is a lack of understanding of 
what it means “to do science”.  
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Observed Problems in the Classroom 
 
The following are a few examples of the superficial understanding of science and some 
misconceptions students in my classes have demonstrated. Students correctly tell me that 
science is “empirical” but when asked to explain what this means they stumble around 
trying to explain this in their own words or provide good examples. Many students are 
quick to show their knowledge of science and the scientific method (henceforth, TSM). 
When asked how TSM works, a typical response might be, “Well, you have a hypothesis 
and then you test it.”  And when asked to define ‘hypothesis’, the typical response is: 
“It’s an educated guess”. Asking students to go beyond this ready answer becomes a 
painful exercise for many. To the question of how data may be collected, a favorite reply 
is “you do an experiment”. Students are also limited in their thinking about such related 
concepts as assumptions and inferences. I was speaking to a pre-med biology major who 
recently took my sociology course. The issue of assumptions came up and she com-
mented that making assumptions is dangerous and that she will not be able to make as-
sumptions when she becomes a doctor because that could jeopardize her patients. She 
was trying to make the further point that we in sociology can make assumptions but in 
“the sciences” making assumptions is less acceptable. I was struck by the conversation 
with this student because it revealed some misconceptions about the scientific enterprise 
that I believe many students possess and it also hinted at a potential source of such mis-
conceptions.  
 
In this essay I suggest an explanation and point to some implications for teaching TSM. 
Based on my observations and probing of student thinking, I believe an explanation for 
such misconceptions can be sought in the concept of culture and I suggest that courses in 
the social sciences have the potential for providing a corrective to these misconceptions. 
While I draw examples mostly from my own classes in anthropology and sociology, my 
experiences in these two disciplines are clearly applicable to the other social sciences be-
cause of shared concerns and concepts. For instance, the concept of culture is an essential 
concept in anthropology and sociology but is also relevant to all the social sciences. Most 
social scientists conceive of culture as something that may at times be difficult to define 
concretely but which nevertheless is composed of material and nonmaterial items, the 
latter typically comprised of beliefs, values, and norms (Ferrante, 2008; Macionis, 
2009).2 In this essay I point out some of the elements of the “culture of science” and the 
“culture of education” that contribute to student misconceptions of TSM.  
 
The scientific community and the educational institution can rightly be considered ‘sub-
cultures’ each with its own set of material and nonmaterial components. Scientists,   in-
cluding social scientists, share a set of beliefs, values, and norms and employ various ma-
terial items that form the toolkits of both the natural and social sciences. This is also true 
of educators.  Just as cultural traditions in society are rarely questioned, so too, accepted 
ways of doing things in science and in education become normative and routine.  
 
                                                 
2 This sort of view of culture is fairly limited but common in sociology textbooks and it should be noted 
that anthropologists have developed this concept more fully and deeply since the concept was first devel-
oped in the discipline beginning with Sir Edward Burnet Tylor. 
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The culture of science and the culture of education inadvertently and ironically contribute 
to student misconceptions about TSM. The physical and natural sciences (biology, chem-
istry, physics, etc.) have contributed to the culture of science historically since it has been 
in these disciplines that the tenets and procedures of scientific research have been most 
rigorously established and then emulated by others. Textbooks as part of the culture of 
education have also contributed to some of the limited notions and misconceptions stu-
dents have come to embrace. For instance, Hood (2006) describes how some of the erro-
neous views students have about qualitative research are, in part, based on limitations of 
textbooks themselves. As she points out, students tend to regard textbooks as “gospel 
truth”, thus requiring teachers to “go beyond both textbook myths and mainstream folk-
lore” in order to overcome some of these misconceptions (p. 207).  
 
Some of the weaknesses of student thinking about TSM have been revealed time and 
again in a simple exercise I employ to engage students in deeper discussions about TSM. 
This exercise involves showing a cube with the numbers one through six on its sides with 
the even numbers underlined (Keyes, 2002; National Academy of Science, 1998). The 
exercise has obvious limitations but it is meant to show in a simplified way aspects of 
TSM. Students make initial observation about what they see; they are shown all sides ex-
cept the bottom of the cube such that they see all the numbers except the one on the bot-
tom. I ask them to formulate a question, and then to propose a possible answer (a hypo-
thetical statement) based on their observations. Then they suggest potential bits of evi-
dence that might support their hypothetical statement. In the end, I ask them if they are 
convinced of the answer (whether the hypothesis has been ‘proven’ to their satisfaction). 
I point out that the evidence they have provided has convinced me of the correctness of 
the ‘hypothesis’. However, most students remain absolutely skeptical with only 5% - 8% 
accepting the conclusion. To be skeptical is certainly an essential part of the culture of 
science. However, when asked to explain the reasons for their skepticism most students 
provide a simplistic answer that reveals a rather limited view of science. In the class ac-
tivity described above, the bottom of the cube is never shown; therefore, most students 
are very skeptical about accepting the conclusion I have reached. Asked about their skep-
ticism, they first point out that since they have not actually seen the bottom of the cube, 
the conclusion is not ‘proven’. They suggest that anything could be at the bottom and that 
perhaps I have tricked them by not even putting a number on the bottom of the cube. 
Many of these students were majoring in the sciences so I became curious about how 
their perception of TSM might be informed by the science courses they take. To get an 
idea I had students collect definitions from their science textbooks. In one class there 
were twenty definitions from courses such as biology, chemistry, and geology. The natu-
ral sciences provide a view of TSM that is certainly accurate and suitable but which inad-
vertently has led to certain misconceptions.  
 

Textbook Definitions of the Scientific Method 
 
Definitions of the scientific method can be found in textbooks in both the social and natu-
ral sciences and, while some variation exists, all have certain common features. Students 
collected a number of definitions of TSM from textbooks in the natural (“hard”) sciences 
and then were asked to compare these to the one provided in their sociology textbook. 
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Some definitions list the steps or process involved while others provide a general over-
view of what is meant by TSM. Take for instance, the following examples. 
 
From a textbook in geology text: “Scientific method – a logical, orderly approach that 
involves gathering data, formulating and testing hypotheses, and proposing theories” 
(Wicander & Monroe, 2006). From a chemistry textbook: “Scientific method – Scientific 
questions must be asked, and experiments must be carried out to find their answers” 
(McMurry & Fay, 2008). From a biology text: “The classic vision of the scientific 
method is that observations lead to hypotheses that in turn make experimentally testable 
predictions” (Raven, Losos, Mason, Singer, & Johnson, 2008). From a psychology text-
book: “The scientific method refers to a set of assumptions, attitudes, and procedures that 
guide researchers in creating questions to investigate, in generating evidence, and draw-
ing conclusions” (Hockenbury & Hockenbury, 2000). From a sociology textbook: “The 
scientific method is an approach to data collection that relies on two assumptions: (1) 
Knowledge about the world is acquired through observation, and (2) the truth of the 
knowledge is confirmed by verification--that is, by others making the same observations” 
(Ferrante, 2008).  
  
It is clear that TSM is perceived similarly in both the natural and social sciences, al-
though one notices slight differences in emphasis as suggested by the vocabulary used in 
these definitions. The similarity is certainly expected since the social sciences attempt to 
emulate the systematic approach developed in the physical and natural sciences. Common 
terminology represents the common jargon that is part of the lexicon of science. Students 
in the social sciences understand that culture has certain basic components such as lan-
guage, beliefs, values, and norms. Hence, the lexicon of TSM can be equated to the lin-
guistic component of the culture of science. The lexicon of TSM has been adopted not 
only by the social sciences but also by general education and the public. 
 
The most salient terms, what linguistic anthropologists would call the “basic vocabulary”, 
of TSM include “systematic”, “procedure”, “empirical”, “method”, and “objective”. 
More specific but equally salient terms are “discovery”, “fact”, “hypothesis”, and “ex-
periment”. The first set of words point to a more general definition of TSM while the 
second set suggest some of the more specific elements of TSM.  Both the natural sciences 
and the social sciences employ the same lexicon with very little variation, an understand-
able situation if you consider that both the natural and social sciences share the ‘culture 
of science’. A common culture of science would include not only a lexicon (language) 
but also norms (rules of behavior) and sets of beliefs. The norms of the culture of science 
revolve around how scientific work is to be conducted, the procedures used, and the steps 
taken in doing research. This view is explicit when Bernard states that “The norms of sci-
ence are clear” (1995, p. 3) and proceeds to state that these norms include objectivity, a 
systematic method, and reliability. Quoting Lastrucci (1963), Bernard further points out: 
“Each scientific discipline has developed a set of techniques for gathering and handling 
data, but there is, in general, a single scientific method. The method is based on three as-
sumptions: (a) that reality is ‘out there’ to be discovered; (b) that direct observation is the 
way to discover it; and (c) that material explanations for observable phenomena are al-
ways sufficient, and that metaphysical explanations are never needed” (Bernard 1995, pg. 
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3-4). This description summarizes rather well the major elements of TSM that are largely 
shared by both natural and social scientists.  
 

How Misconceptions Develop 
 
Most social scientists across disciplines such as psychology, sociology, anthropology, 
and political science would agree that the culture of science as described above is shared 
by natural and social scientists alike. Possessing a common culture does not prevent, 
however, the development of certain misconceptions. I focus on two factors (processes) 
that have contributed to the misconceptions about the TSM among social science stu-
dents: (1) The social sciences (sociology, psychology, anthropology, political science, 
etc) have adopted much of the culture of science without much modification and (2) 
much of this adoption comes about through socialization.  
  
The first factor deals with the diffusion or the spread of cultural elements from the natural 
to the social sciences. Chief among these is the spread and adoption of the language of 
science. This is expected since historically the social sciences have tried to emulate the 
natural sciences. In my classes it is evident that students have internalized the lexicon of 
science without giving it much thought. This is quite understandable. After all, learning 
the culture of science is analogous to learning one’s culture through the process of so-
cialization. The culture of science is shared because members of the scientific community 
“have undergone similar educations and professional initiations; in the process they have 
absorbed the same technical literature and drawn many of the same lessons from it” 
(Kuhn, 1970, p. 177). Whether socialization is achieved formally or informally, most in-
dividuals come to internalize cultural patterns without much analytical reflection. At 
some point students seem to take TSM for granted, much as we take language for 
granted, using it without really reflecting on it. This is reinforced by the fact that the sci-
entific lexicon consists of a number of terms that are also part of our everyday English-
language. Hence, the lexicon of TSM sounds familiar to students who have heard these 
terms used over and over again and is indeed part of everyday vocabulary.  Students 
come to believe that they know what they are talking about by merely employing the cor-
rect terminology. For example, the words “fact” and “proof” are used in science and are 
also part of everyday American lexicon. The common everyday use of such terms gives 
student a sense of comfort and familiarity since these terms are also part of the everyday 
language. For most students, a fact is a fact, and proof is proof; if something is a fact, it 
needs no further exploration and is simply accepted as an absolute, especially if these 
‘facts’ come out of the halls of the hard sciences. Terms such ‘hypothesis’ and ‘theory’ 
are perhaps more specific to the culture of science, but they have also become part of the 
lexicon of every English speaker and hence, carry everyday connotations that may actu-
ally differ from the way scientists use these terms. Hypothesis and theory are often per-
ceived by students (and the general public) as opposed to ‘fact’ and ‘proof’ such that if 
something is a ‘theory’ it cannot be a fact. This is exemplified by the common miscon-
ception about the word theory. Take for instance, the current view by many Americans 
that evolution is “just a theory”. Most students and Americans in general do not consider 
that a theory (such as the theory of evolution) is both a theory and a fact as Stephen Jay 
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Gould eloquently reminds us (1981). The diffusion of TSM method beginning with its 
lexicon is thus often superficially understood.  
  
By simply borrowing the lexicon of science and failing to see TSM as a social construct, 
students often develop misconceptions and a narrow view of how science works. They 
also fail to see that as a cultural construct, TSM is an ideal that at times must be adjusted 
to differing contexts. As Oren (2006) and Gordon (2002) point out, TSM has certain limi-
tations when applied to highly complex phenomena as social behavior. Even Bauer 
(1992, p. 147), who is a chemist and hence a ‘hard scientist’, points out that “the scien-
tific method is an ideal”. To most undergraduate students, however, TSM appears con-
crete and an inviolable aspect of doing scientific work. The first inclination of students is 
to suggest that experimentation is how one must gather data in order to confirm or dis-
prove a hypothesis. But when confronted with a social research question involving hu-
mans, students stumble around trying to figure out how or what sort of an experiment one 
could devise. Obviously, some social experiments are possible and are indeed carried out, 
but it seems that students come to the social sciences with a fairly narrow conception of 
‘experiment’ that is more appropriate to laboratory settings.  
  

Limitations and Misconceptions 
  
Focusing on the culture of science and education and the processes of diffusion and so-
cialization helps to explain why many students have a limited view of science.   The 
problems I have observed are clearly intertwined such that addressing one misconception 
necessarily brings up other related ones. Some concepts are interpreted or perceived in 
limited or literal terms and other important scientific elements are more likely to be sim-
ply ignored. Common tendencies I have observed include the following. 
 

 Literal view of “Observation” – While observation is the cornerstone of TSM, 
students tend to be literalists. Textbooks teach them the importance of “direct ob-
servation” and in the mind of many students “direct observation” means exactly 
that! This is ironic, because while they hold onto the belief in the importance of 
direct observation, they are often all too willing to accept non-empirical conclu-
sions, so long as these come from textbooks, experts, or other authorities. 

 Absolutist view of “Proof” – Students often see scientific findings as definitive, 
concrete, and absolute as in a mathematical truth. Their mathematical-like defini-
tion of proof results in a misplaced skepticism; something cannot be proven if it 
has not been directly observed. Nevertheless, they are often willing to accept re-
peated citations as proof as long as such repetition comes from perceived “ex-
perts” or authorities such as textbooks.  

 Narrow meaning of “Fact” – Like the concept of ‘proof’, there is a tendency to 
see fact as absolute truth and as an opposition to theories and hypotheses. In a 
similar way, they often see the findings that come from the hard sciences as sim-
ply factual, real and concrete. Pointing out how the ‘facts’ of science have 
changed over the years (such as the ‘fact’ that Pluto was but now is not a planet) 
helps students begin to see the changing nature of ‘facts’.  
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 Narrow view of “experimentation” – The physical and natural sciences tend to 
emphasize experimentation as a key way to collect data. Indeed, some of the defi-
nitions of TSM provided above clearly point to this emphasis. The common im-
age of experimentation is that of laboratory experiments and medical clinical tri-
als. The importance of experimentation is reinforced in standard textbooks in both 
natural and social sciences as the textbook definitions cited above exemplify.   
Moore & Vodopich (2008) are explicit in showing the importance of experimen-
tation in data collection. They state: “Do experiments to gather data”. Such guid-
ance in the natural sciences becomes part of how students perceive TSM as a 
whole, leaving them puzzled about how to be scientific in fields like sociology or 
political science since experimentation does not become readily apparent or feasi-
ble in the social sciences.    

 Neglecting the role of “Inference” – Few students recognize the significance of 
inference in science even though inference is fundamental to all science. At the 
heart of inductive reasoning is the ability to infer from the available evidence and 
yet few students even consider its significance in ‘normal science’ to use Kuhn’s 
term (1970). This neglect is due, in part, to previously mentioned misconceptions 
about ‘observation’, on the one hand, and ‘facts’ on the other. To many students, 
inference does not seem compatible with their rather literalist view of empiricism 
and facts. If something is inferred it must mean that one’s conclusion was not 
really observed; hence, students see an inference as characterized by uncertainty 
and, therefore, unscientific. And yet, the prevalence and importance of inference 
in science is demonstrated by scholars who have directly addressed the concept. 
McMullin (1992) in his Aquinas lecture, The Inference that Makes Science, dem-
onstrates in a philosophical and historical perspective how inference has been an 
element of science beginning with Aristotle’s view that ‘demonstration’ is what 
makes knowledge scientific.  

 Neglecting the role of “Assumptions” –Another neglected or misunderstood fac-
tor is the role of assumptions in the course of science. Many students believe that 
assumptions are to be avoided because assumptions suggest that something is not 
solidly factual, such as was illustrated by the anecdote told above about the biol-
ogy student who mistrusts assumptions. In the view of many students, the term 
assumption has a negative connotation. Like the concept of inference, students 
seem to believe that assumptions are contrary to science.   

 
Implications & Strategies for Teaching 

  
The social sciences today strive to be scientific in their research. For instance, sociology 
from the time of Auguste Comte and Emile Durkheim, has explicitly cultivated the belief 
that society and social behavior can and should be studied from a positivist approach, a 
long-lasting legacy seen in contemporary disciplines such sociology, anthropology, and 
psychology, all of which see themselves as scientific. Of course, there have been many 
discussions about whether or not, or to what extent, sociology and other social sciences 
can rightly claim to be a science (e.g., Gordon 2002; Oren 2006; Bauer 1992). The dis-
tinction between the “hard” and “soft” sciences is often brought up to show that the social 
sciences are different from the natural sciences in their methodology and subject matter. 
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These sorts of debates notwithstanding, the current consensus in sociology is that sociol-
ogy is indeed scientific in its overall goals and methodology. As Bauer (1992, p. 137) 
points out, “social scientists are much more consciously scrupulous to follow the scien-
tific method than are scientists themselves…”  In so doing the social sciences have 
tended to reinforce a rather strict view of TSM that perpetuates some of the misconcep-
tions noted above. 
 
Social scientists have long been aware that some of the methods employed successfully 
in the physical sciences cannot be directly applied in the social sciences. For instance, 
many years ago Chapin (1917) with regard to sociology observed that the “experimental 
method has brought notable achievements in physical science” but in sociology strict 
control of conditions and isolating factors that such a methodology requires is not so eas-
ily achieved. He concluded that a statistical method in sociology would be analogous to 
the experimental method in physical science. Similarly, but ninety-two years after Cha-
pin’s observations, Pigliucci states that the “so-called soft sciences are concerned largely 
with complex issues that require sophisticated, but often less clear cut, approaches; these 
approaches may be less satisfactory (but more realistic) than strong inference, in that they 
yield probabilistic (as opposed to qualitative) answers” (2009, p.3).3 In a similar vein, 
Lenkeit (2009) enumerates some of the difficulties of attempting to apply the scientific 
method as developed in the natural sciences to the social sciences. Among the difficulties 
are the complexity of the subject matter and the difficulty of isolating variables. These 
difficulties, however, should be welcomed for they provide the opportunity to guide stu-
dents into a deeper understanding of TSM. Misconceptions students have can be cor-
rected while developing a deeper appreciation of the complexities of the subject matter 
with which the social sciences deal.  
 
Since textbooks are used routinely in higher education today, it is also important to con-
sider the role that textbooks play in education. This implicates both scientists and social 
scientists in perpetuating the limited view of science that students appear to hold. Another 
implication is that social scientists can play a significant role in providing balance and a 
broader view of science and TSM than they have done in the past.  
 
Instructors in the social sciences can work to ameliorate this situation by implementing 
teaching strategies that encourage students to think more critically about TSM. In so do-
ing we help students become stronger thinkers. Developing such teaching strategies tai-
lored to specific disciplines requires some creativity on the part of instructors. Neverthe-
less I suggest a few general approaches that I and others have used that are applicable to 
all disciplines and with some modifications can be customized.  
 

 TSM Cube. As described earlier in this paper, I use what I call “TSM Cube” to 
engage students in a discussion of the basic steps of scientific research. It is a 
simple activity that only requires a small box onto which you can write or tape the 
numbers 1 – 6. In this activity, which is also described in a publication of Na-
tional Academy of Science (1998) and in my application (Keyes, 2002), students 

                                                 
3 Pigliucci’s use of the term “strong inference” refers to John Platt’s (1964) use of the term as a way to ap-
ply the inductive method in a more systematic and hence, more productive, manner.  
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are asked to make observations, raise questions, formulate a hypothesis, and pro-
vide some possible supports (evidence) for a hypothesis, which is generally stated 
as “The number X is at the bottom of the cube”. This is a ‘hypothesis’ because the 
students are never shown the bottom of the cube and so they must formulate a 
reasonable “educated guess”, to use the students’ favorite definition of hypothesis. 
I have found this activity useful to address concepts such empirical observation, 
assumptions, inference, proof, and skepticism and their significance in science. 

 The Necker Cube. Another activity I employ that is useful in showing the role of 
perspective and viewpoint in research is to use a Necker Cube. Any number of 
other well-know images of optical illusions can be used to discuss the significance 
of viewpoint, bias, objectivity, and fact in conducting research. (Two other com-
mon optical illusion images are the duck-rabbit and the vase-lady silhouettes). Us-
ing such optical illusions in class are not only fun for students but provide an op-
portunity for instructors to discuss the greater complexity of taken-for-granted be-
liefs such as the idea that science is totally objective or the view that a fact. The 
concept of assumption can also be discussed by using such visual aids. The well-
known Müller-Lyer lines are also useful as a springboard to a discussion about as-
sumptions and perceptions and how such concepts affect scientific research (Bar-
nes, Bloor & Henry, 1996). Obviously, viewpoint or perspective influences sci-
ence starting with the questions that are posed and how data is interpreted.  

 Beyond the Text. It was noted above that students tend to trust the authority and 
truthfulness of textbook. They seldom question what is presented in textbooks. 
Hood (2006) employs a strategy that she calls “teaching against the text” to en-
courage students to question what is contained in textbooks. Hood encourages 
students to recognize that textbooks sometimes contain errors and some material 
in textbooks can be contested. Hood administers a True/False test to show how 
apparent ‘factual’ statements about qualitative research are often only partial 
truths. For instance, Hood notes that the statement “Participant observation is the 
field work method most commonly used by qualitative sociologists” is only a par-
tial truth. She uses such True/False statements as a method to discuss other com-
mon misconceptions. Hood also has students find published examples of various 
types of qualitative research to discuss epistemological questions in research. 
Epistemological questions, Hood points out, are hardly ever directly addressed in 
introductory textbooks. Many students find that questioning the text leads to con-
fusion and uncertainty because students have been socialized to accept the truth of 
science and what is contained in textbooks. Hood concludes that “teaching against 
the text” fosters critical thinking even if students resist. 

 Critical Thinking Questions. Perhaps one strategy that may be sometimes over-
looked is to simply ask students to apply the eight elements of reasoning proposed 
by the Center for Critical Thinking (1993). While many instructors already use 
these in various ways and degrees, using them consistently and often will help 
students gain a better appreciation of not only TSM but the actual content of the 
disciplines they are studying.  The main elements that promote critical analysis 
include questions of: purpose, perspective, problem, evidence, assumptions, con-
cepts, implications, consequences. These elements can readily be employed in a 
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number of teaching strategies in all disciplines (see for example, Keyes & Keyes, 
2004). Indeed, this is a simple way to go beyond the text.  

 
Conclusion 

  
Teachers must go beyond the routine. We reinforce minimal understanding when we as-
sume that students understand when they may be simply repeating words without given 
them deep consideration. Engaging students in deeper conversation can broaden the nar-
row views of TSM. Teaching techniques that help give students application opportunities 
require greater investment in time and energy. Given the structure of university and text-
book organization this may mean sacrificing some content or some material for the gains 
in greater critical analysis. Perhaps textbooks are also in need of some revision since they 
continue the practice of simply parroting the definitions that all too frequently provide 
superficial views of TSM.  
  
While teaching the scientific method, we should encourage students to develop a deeper 
understanding of research, even if that requires us to question how we ourselves present 
the methodology. Too frequently students have a narrow view of science, limited by the 
folk culture of science. For instance, students tend to equate experimentation and quanti-
fiable data with science. This view spills over into the social science. The social sciences 
have an opportunity, because of the nature and complexity of their subject matter, to 
demonstrate that TSM entails more than the stereotypical and narrow conception students 
have of science being carried out in laboratories by people in white lab coats.  The rather 
pervasive view promulgated in textbooks that science involves formulating hypotheses, 
controlling variables, and experimentation can be broadened by the social sciences. Bauer 
provocatively states: “That scientists in practice do not actually use the scientific method, 
and that the scientific method cannot adequately explain the successes of science, does 
not mean that the method is not worth talking about, that it is not worth holding as an 
ideal” (1992, p. 147).  He further points out that science is a human activity and “the sci-
entific method specifies some rules that, if followed, permit one to learn” (149). It is, 
therefore, a worthy endeavor for all teachers, including those in the social sciences, to not 
only pass on the vocabulary of science but to help students gain a deeper understanding 
and appreciation of its utility. 
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Abstract 
 
Faculty teaching courses at the higher education level employ a wide variety of strategies 
on the first day of class.  Little research has been conducted on the efficacy of these prac-
tices.  This study examines the first-day practices of instructors of higher education 
classes who have been recognized as outstanding practitioners by their respective institu-
tions. The information obtained is framed within the learning theories of social construc-
tivism, feminist and liberatory pedagogy. The results of this inquiry suggest practices that 
may be recommended to all instructors at the college/university level and generate hy-
potheses regarding the efficacy of first class practices in higher education. 
 
Keywords: First-day practices  
 

The activities engaged in on the first day of class in a college level course are quite di-
verse.  Some instructors disseminate the syllabus and leave, while others attempt to dive 
into the course content.  Still other faculty attempt to engage the class through “ice 
breaker” type activities.  Little research has been conducted on the efficacy of any of 
these practices.  This study examines the first-day practices of instructors of higher edu-
cation classes who have been recognized as outstanding teachers by their respective insti-
tutions.  
 
The faculty-oriented literature on appropriate practices for the first day of class indicate 
that the first class should a) grab the students’ attention, b) introduce the instructor, c) 
communicate the course objectives, d) set a positive tone or atmosphere for the class, and 
e) take care of administrative details (Davis, 1993; Johnson, 1995; Kreizinger, 2006; 
McKeachie & Svinicki , 2006; Nilson, 1998).  A study of student preferences for first 
class activities suggests that students prefer the first meeting focus on basic content in-
formation such as course expectations and information on exams and assignments 
(Perlman & McCann, 1999). This study also revealed variations between upper (junior 
and senior) and under-class (freshmen and sophomore) students, regarding ice breakers, 
introduction of the instructor, and course dismissal following the presentation of adminis-
trative details.   
 
Neither the faculty-oriented literature, nor the research on preferences of students on first 
class activities, connects the efficacy of these practices to student learning.  It stands to 
                                                 
1 Corresponding author's email: cjf@niagra.edu 
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reason that in an age of outcomes assessment, it is important to associate instructional 
practice to their impact on knowledge and/or skill development.  Before this direct con-
nection can be made, qualitative, pre-experimental research must generate theory regard-
ing the relationship between first day practices and student learning.  This study explores 
the practices of collegiate faculty recognized for their teaching excellence.  Their descrip-
tions of first day practices are compared to the faculty-oriented literature on “best” prac-
tice to determine the degree to which they are aligned.  In addition, faculty are asked to 
provide their perceptions of how their first class practices relate to learning outcomes of 
their students. 
 

Review of Literature 
 
According to one of the most widely recognized learning theorists, Jean Piaget, learning 
occurs through a process of assimilation and accommodation in which our mental pat-
terns or schemes are revised based on experiences.  In essence, individuals construct 
knowledge by continually adapting their current understandings when faced with new 
information (Piaget, 1954). This school of thought, known as constructivism, is also 
founded in the work of Lev Vygotsky, a contemporary of Piaget who suggested that 
learning could not be separated from its social context.  As a social constructivist, he felt 
that learning was more than a process of assimilation and accommodation; rather it was 
an integration of the learner within a knowledge community.  According to Vygotsky 
(1978): 
 

Every function in the child's cultural development appears twice: first, on the so-
cial level and, later on, on the individual level; first, between people (inter psy-
chological) and then inside the child (intra psychological). This applies equally to 
voluntary attention, to logical memory, and to the formation of concepts. All the 
higher functions originate as actual relationships between individuals (p. 57). 

 
Based on the work of Vygotsky it is reasonable to assume that every class is a social con-
text in which learning must be shared between people. 
 
Instructional connections to social constructivism have been presented in the theories of 
feminist and liberatory pedagogy.  Feminist pedagogy takes into consideration experi-
ences and emotions of the individuals in a learning community.  According to 
Schniedewind (1983) feminist teaching takes into consideration the thoughts and feelings 
of students, and instructors consider the individual nature of their students and them-
selves within the context of the course. Shrewsbury (1987) recognizes this as a liberatory 
theory and envisions the classroom as a group of people who are interconnected indi-
viduals who care about each other’s learning.  Shrewsbury further points out that a clear 
goal of the liberatory classroom is for students to learn to respect each other’s differ-
ences.  Liberatory teachers build on the experiences of students and capitalize on their 
talents and abilities. 
 
The perspectives of social constructivism, feminist and liberatory theory suggest a great 
deal about the activities that should take place on the first day of class.  If these theories 
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are correct in their assumptions, a community is necessary to facilitate learning, and that 
community must be developed.  The instructor is the de facto leader of this community 
and is therefore charged with initiating activities that will establish its existence.  Certain 
practices such as communicating course objectives and completing administrative tasks 
institute routines and expectations within the community.  Other practices, like introduc-
ing oneself as the instructor and ice breakers to get to know the learners, are even more 
deeply rooted in these theories because they develop the social connections that promote 
a learning community.  Practices such as handing out the syllabus and leaving, or jump-
ing into a first lecture without interacting with students appear to be counter intuitive 
since they indicate to learners that communication from learners to the instructor or be-
tween learners is unnecessary.   
 
To date, there is not a clear understanding regarding the efficacy of any of these first day 
practices.  In fact, there is evidence obtained through student evaluation that suggests that 
practices such as ice breakers and introduction of the instructor are not universally appre-
ciated by learners in higher education settings (Perlman & McCann, 1999). This study 
explores the practices of professors who are recognized as outstanding instructors.  Based 
on the responses provided to in-depth interviews, connections are made between their 
practices and learner outcomes based on the theories of social constructivism, feminist 
and liberatory theory. The results of this inquiry suggest practices that might be recom-
mended to all instructors at the college/university level and generate hypotheses regard-
ing the efficacy of first class practices in higher education. 
 

Methodology 
 
A one group case study design was utilized in this investigation (Campbell and Stanley, 
1963).  This pre-experimental design does not allow for comparisons to be made. Ideally, 
a more experimental design would be implemented to draw comparisons between indi-
viduals recognized for their excellence in teaching and a second group of those identified 
as weak in their teaching skills.  This type of comparison group would not only be diffi-
cult to recruit, but it may be considered inappropriate and potentially unprofessional to 
attempt to obtain information from this group.  Other sources of data on this comparison 
group, such as department chairpersons or college deans, may not have enough detailed 
information on the first-day practices of their weaker instructors.   
 
Sample 
 
A convenience sample of higher education instructors who have been recognized for out-
standing teaching was recruited from western New York institutions.  Each institution 
was contacted at the level of academic vice president (or similar role) and asked to pro-
vide institutional consent and identify the methods by which they recognize excellence in 
teaching at the institutional, college, and/or departmental levels.  They were also asked to 
provide a list of individuals who have been recognized by the institution in the last five 
years for outstanding teaching practice.  Faculty members were identified by administra-
tors in eight institutions.  These faculty members were contacted and requested to partici-
pate in a one on one semi structured interview taking approximately 45 minutes.   
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In total 18 interviews were conducted with faculty members recognized for their teaching 
excellence. Each interview was conducted by one of the primary authors of the study, 16 
were conducted face-to-face and the final two were conducted by phone. The disciplines 
represented in these interviews include: history, English, mathematics, psychology, 
communications, art, music, French, biology, criminal justice, physical therapy, engineer-
ing, education, and geology. Eleven of the faculty members represented private universi-
ties.  Seven taught in public institutions.  The faculty members were somewhat, evenly 
distributed among the 8 responding institutions; ranging from a maximum of 4 respon-
dents at 2 institutions to a minimum of 1 respondent at 6 institutions.  The respondents 
were primarily from teaching institutions; only 1 was a research focused university.  Each 
respondent had a minimum of 5 years of teaching experience in higher education. 
 
Interview 
 
Each of the interviews was tape-recorded and later transcribed for analysis.  The follow-
ing descriptive questions and interview guide were followed in each interview: 
 

1. Please describe the activities you regularly engage in with your students on the 
first class meeting of a semester? 

2. Why do you complete each of these activities?  
3. In your view, what is the impact of each of these activities on student learning?  

 
Results & Discussion 

 
Initially, an inductive thematic analysis of responses was conducted (Taylor & Bogdan, 
1998). As each interview was analyzed, responses were placed in summary tables using 
an emerging code system. That is, themes were created as guided by interview response 
content. Next, in order to provide convergent validity, the interview responses and codes 
were reviewed by two additional data analysts. Subsequently, themes and placement of 
interview responses in particular thematic categories were discussed and revised. Since 
an inductive thematic approach for grounded theory development was utilized in this 
study, the themes identified below are presented without interpretive analysis or informa-
tion related to the number of individuals providing responses related to the theme. 
 
The interview responses regarding first day practices represented four relatively distinct 
themes: 1) Communicating Course Expectations, 2) Learning about the Students, 3) In-
troducing the Instructor, and 4) Establishing the Tone or Atmosphere of the Course. In 
addition there were a number of responses that suggested differences in these practices 
based on the level of the student (ex. freshman vs. senior).  The following section pre-
sents each of the four themes with representative comments offered by instructors and a 
discussion of the findings.  It is important to note the inherent overlap in each of these 
categories as certain practices may serve multiple purposes.   
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Theme 1: Communicating Course Expectations  
 
Interviewees provided many examples of practices associated with Communicating the 
Course Expectations including presentation of the syllabus and grading processes. One 
instructor stated, “… The syllabus is a contract and you better have it ready. A consumer 
knows what he or she is buying in a sense and you better deliver.”  
 
In addition to reviewing the syllabus and related course information professors also indi-
cated the importance of involving students in the development of the syllabus. “What I 
really enjoy…is I let them determine the syllabus.” Or, “I want to have enough flexibility 
so I can address something that a student might raise.” 
 
In terms of course grading, also a category within Theme 1: Communicating Course Ex-
pectations, interviewees had specific philosophical issues that they shared with the class 
on the first day, “I tell them that I don’t have any reason to hoard points. I tell them I 
don’t turn them in on H&S Green Stamps at the end.” Another instructor stated, “There is 
a minimum you have to know…or you can’t pass and if the whole class is below, that it 
doesn’t mean the whole class gets a C, the whole class fails. Their objective shouldn’t be 
to pass the course but it should be to learn the material.”  
 
Faculty interviewed indicated that sharing grading procedures and putting grades in 
proper perspective with learning were important first class activities. One interviewee 
indicated a clear student learning outcome related to the first day practice of sharing 
course outlines and communicating course expectations, “I want my students to do qual-
ity work and I don’t think they can do the quality work that I expect if I don’t let them 
know what I expect.” 
 
Outstanding higher education instructors identified communicating the course syllabus 
and related information as an important first class activity.   Although the practice of go-
ing over course expectations is not necessarily connected to social constructivism, femi-
nist or liberatory pedagogy, it is viewed as a basic necessity appreciated by students.  A 
survey of students regarding their first day preferences and dislikes overwhelmingly indi-
cated the desire for a course overview, detailed syllabus and requirements (Perlman & 
McCann, 1999).  Students desire “a well-organized, focused presentation containing ba-
sic course information…” (Pearlman & McCann, 1999, 3). McKeachie and Svinicki 
(2006) suggest that the instructor’s presentation of the outline and mechanics of the 
course provides insight to the student about the teacher and gives a “feeling” for the 
class; perhaps a first step to building a learning community. 
 
Theme 2: Learning About Students 
 
Some of the common categories associated with learning about the students in the first 
class meeting included learning students’ names in addition to their background, inter-
ests, and expectations.  A typical response is illustrated by this participant, “I really make 
an effort to try to figure out who everybody is and make a point to try to remember 
names. I don’t think you can do education impersonally so I try to learn their names.” 
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Another category in the theme of Learning about Students first day practices included 
getting background information on students. Professors interviewed collected this infor-
mation from students formally as well as informally, “I’ll have them take a questionnaire. 
I take in their responses and it allows me to kind of get a look behind the name and I will 
obviously circle things which are different, unique, interesting, particular.” 
 
First day practices within the theme of learning about students included strategies of oral 
and written responses from students. This is illustrated by this response, “. . . it is impor-
tant to have them speak about who they are and why they are interested in the particular 
class…to find out their background, not just their preparedness for the course, but also 
their preparedness for life.”  
 
Another instructor indicated, “If you find something out about their background you find 
out more about how to reach that student.” A final category in the theme of learning 
about students related to first day practices included finding out student expectations for 
the course. One professor explained, “I ask them what their expectations are for the class, 
what do they expect to get out of it…What’s the goal of the class?” He continued, “Their 
expectations of the course many times are not the same as mine.”   
 
The importance of knowing the students is underscored in the interview responses. While 
strategies varied in the process of getting to know students the objectives were clearly 
more than just a first class ice breaker. Additional student information regarding back-
ground and expectations underscore an understanding of the social aspect of learning. 
Professors indicated the need to identify students’ expectations for the course in order to 
align these expectations to course structures. One interviewee indicated a student learning 
outcome purpose for getting to know the students background and experiences, “I think 
the hardest part is to pull out of them what they already know and don’t know, and see if 
you can say a few words to just get them going in the right direction.”  
 
Our outstanding instructors generally agree with Kaw (2005) regarding the importance of 
learning about students and their expectations for the course on the first day.  Activities 
that assist the instructor in learning about the students are much more closely aligned to 
social learning theories as they indicate to students their value and importance in the in-
structional process. In his fifteen-year study of college teachers Bain (2004) found that, 
“…the best teachers … displayed not power but an investment in the students. Their 
practices stem from a concern with learning that is strongly felt and powerfully commu-
nicated” (p. 139).  This investment is demonstrated by outstanding instructors in the very 
first minutes of a course.  
 
According to McKeachie and Svinicki (2006) students:  
 

Come to the first class wanting to know what the course is all about and what kind 
of person the teacher is. . . . You can ease them into the course gradually, or you 
can grab their attention with something dramatically different, but in either case 
you need to think consciously about how you set the stage to facilitate achieving 
the course objectives (pgs. 20-21).  
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Three characteristics seem to be especially appreciated by students when it comes to their 
instructors: (1) enthusiasm and willingness to work to make the course worthwhile, 2) 
objectivity, and (3) a sympathetic attitude toward the problems of the students 
(McKeachie & Svinicki, 2006).  Environments in which these characteristics are present 
have been found to increase student achievement.  Chickering and Gamson (1987) further 
note that frequent student-faculty contact in and out of class improves student motivation 
and involvement.   
 
Our interviewees appear to agree with these findings when they describe their first day 
practices which focus on learning about students.  These practices speak more closely to 
social constructivism, feminist and liberatory pedagogy because they present the instruc-
tor as someone who may be open to social interaction as part of instruction.  
 
Theme 3: Introducing the Instructor 
 
A third theme identified in the interview results is Introducing the Instructor. Categories 
identified in association with learning about the instructor in the first class meeting were: 
presenting their expectations, describing and implementing their instructional method-
ologies, and demonstrating their accessibility.  Interviewees described their expectations 
in the context of positive as well as negative behavior in class.  One participant ex-
plained, “ I see them as future professionals and consequently I tell them I don’t accept 
excuses or whining about anything and I kind of spell that out in the syllabus.”  Another 
said, “I have a cell phone policy. If it goes off you sing.” Another framed his expectations 
this way, “I guess my goal is to always help them to become better listeners, better think-
ers, better communicators because we can teach them all the nitty, gritty. It gets the mes-
sage across but in a fun way.” 
 
Instructional methodology was also a category within the overall theme of Introducing 
the Instructor. Interviewees indicated that it was important to model instructional meth-
odology on the first day of class rather than allow students to begin with the old paradigm 
of lecture and notes. As one instructor noted, “I set up a semester long conversation.” 
Another explained his practice, “It sort of becomes a Socratic thing rather 
quickly…where I will be asking them a question and they have to answer and based on 
their answer they will get another question from me.” Another instructor stated, “…if I 
just hand out a syllabus and do my lecture that sets the tone that I am going to lecture and 
they’re going to be sitting there and taking notes and that’s it.” 
 
In the theme of Introducing the Instructor a final category included informing  
students of professor accessibility. Instructors shared various strategies they employed. 
One instructor focused on knowing the students’ availability, “Instead of me saying what 
my office hours will be, I give out my schedule to them and I say, ‘I want you to write 
down all the times that you are not available.’ ” 
 
Others built strategies into the course, “I schedule homework sessions for the class. I 
schedule so that everyone can make at least one a week.” Instructors also let students 
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know their commitment to being available, “I let them know fairly early on that I will do 
everything in my power to help them as long as they are making the effort.” 
In terms of Introducing the Instructor, faculty were very descriptive of the student learn-
ing outcomes. Comments included, “If they see you have enthusiasm and it’s genuine 
(and I really do like this stuff to am embarrassing level) it communicates . . . genuine en-
thusiasm and love for the material.” 
 
Interviewees indicated that first day activities could include professor expectations and 
rules or policies for the course.  It was also an opportunity to become acquainted with the 
methodology used by the professor. Professors indicated this was also a time to outline 
the professor’s availability.   
 
The practices associated with Introducing the Instructor are also social, liberatory and 
feminist in nature because they present the personal side of the instructor.  The individual 
differences and “quirks” of the instructor are shared putting the learning community 
leader in a position of vulnerability and establishing the class as a place where individual 
differences and needs can be respected.  
 
Theme 4: Establishing the Tone 
 
The common categories associated with Establishing the Tone of the class during the first 
meeting were: build a learning community, engage students with each other, engage stu-
dents in the content of the course, and motivate students.   
 
Interviewees indicated strong commitments to establishing a learning community begin-
ning in the first class of the course. One interviewee stated, “I treat my class as a commu-
nity as opposed to an information delivery system.” Establishing a learning community 
also included consideration of the classroom set-up as one interviewee explained, “I try 
my best to have students sitting so they can see each other rather than the backs of each 
others’ heads.  If it means rearranging the furniture…It’s important to me.”  Developing 
students’ comfort was a way instructors began to develop a learning community. This is 
illustrated by this interviewee, “What I am really trying to do is build a comfort level, a 
sense that this is a trusting place. …it helps to create an atmosphere where students feel 
less threatened, more involved, and more able to do something.” 
  
Student to student engagement was also an important goal for first day practices of pro-
fessors interviewed. Instructors had various ways to accomplish this. For example, “One 
of the first things is I have everyone introduce themselves to each other in pairs. They 
pick the groups and anyone that’s not there that day I might funnel into a group.” Another 
instructor described his strategy, “The first day I think it’s good because it really does get 
the students to know each other. If you want students to open up in class I think you 
really have to.” Interaction served to begin developing a community of learners but also 
served other purposes, “…if they sit and talk about it they argue back and forth they can 
often get farther in a problem then they would on their own.” 
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Our outstanding instructors indicated that they engaged the students in content the first 
day.  “. . .  it is incredibly important . . . for students to get engaged right away in the con-
tent of the class so they can see that it is serious and so they can  get a sense of what 
kinds of thinking they are going to be asked to do.” Instructors described different means 
of connecting students with the content the first day. “In Composition on the first day…I 
bring in a short poem, I get the students to read the poem, then write…what they think 
the theme of the poem is.”  Another explained, “By the time we finish…they are pretty 
much engaged cause [sic] we’ve got them doing a mini research project on the first day.”    
 
Our outstanding instructors indicated strong commitments to motivating students  
the first day. “I say things like, ‘We are going to read one of my favorite works.’ The 
more I get students to talk on the first day and show an interest in the subject matter the 
better the class is going to be for the whole semester.” Interviewees expressed reasons for 
motivating students such as this response, “If the student doesn’t sense some excitement 
or something that’s going to be valuable  . . . then I don’t think the student is going to 
commit to the course in the way you want. They may even drop the course.”   
 
First-day activities related to establishing the tone of the class are most strongly aligned 
to social constructivism, feminist and liberatory pedagogy because they not only speak to 
what will happen in the course, they demonstrate active, social engagement in the learn-
ing and develop the class community as a structure to facilitate learning.  Our interview-
ees discussed their attempts to establish a community, engage students with one another 
and with the content, and “wet their appetite” for what was to come.  The examples pro-
vided by our outstanding teachers are echoed throughout the research and literature on 
higher education instruction.  In an investigation of the role of professor-student relation-
ships Wilson (1997) found that students “wanted and needed open and comfortable 
communicative relationships with their classmates and with (the professor)” (p. 1).  
Kreizinger (2006) suggests building critical relationships with the students on the first 
day of class that connect students to instructor, instructor to content and content to stu-
dents.  Bennett (1999) in a survey of students who were looking forward to the content of 
the class, found that using an engaging example from the content that elicited student dis-
cussion and participation in the first class almost doubled the percentage of students who 
were looking forward to the course.    
 
Course Level 
 
In addition to the four themes regarding first day practices a number of our outstanding 
professors suggested their practice differed based on the level of the students. Some of 
the professors indicated they adjusted their first day practices for freshman. They re-
ported differences in emphasis, “I don’t emphasize [essays] as much because I don’t ex-
pect freshmen to be as good at that skill.” Instructors generally emphasized changes from 
high school with freshman, “In the past when I have had an incoming Freshmen class, I 
think one of the first things I have had to do is tell them this isn’t high school anymore.” 
One instructor explained, “You hate to sound threatening but I said ‘You’ve got to get on 
the stick or else a lot of you are going to fail.’ ” 
 



Iannarelli, Bardsley, and Foote                                                                                        38 

The Journal of Effective Teaching, Vol. 10, No. 2, 2010, 29-41 
©2010 All rights reserved 

Instructors generally indicated they expected upperclassman to be better prepared for 
coursework. “I’ve been teaching primarily…to senior undergraduate and graduate stu-
dents, so I am talking to students who have an interest in the subject already.” Some 
would engage upperclassman in the content faster, “Sometimes in the upper level classes 
I have given them the first assignment [on the first day]…” 
  
Professors are more likely to prepare for issues of motivation and commitment to content 
with lower classes while expecting upper classmen to have internalized an interest in the 
content and an understanding of how college courses proceed.  These practices illustrate 
an understanding, perhaps based on experience, of the different needs and expectations of 
learners at various developmental levels.  In effect these outstanding instructors demon-
strated preconceived knowledge about the subjectivities of the students in their class; a 
highly feminist pedagogy. 
                                                            

Conclusions 
  
In sum the results suggest that communicating with students about the course expecta-
tions, learning about students, providing information about the instructor, and establish-
ing the tone of the course are necessary first-day practices.  These findings are consistent 
with the faculty-oriented literature on first day strategies and provide a level of empirical 
evidence in support of the recommendations offered in the literature (Davis, 1993; John-
son, 1995; Kreizinger, 2006; McKeachie & Svinicki , 2006; Nilson, 1998).  Practices that 
include presenting the course expectations, especially information on exams and assign-
ments are further supported in studies of  students’ preferences (Perlman & McCann, 
1999).  Outstanding instructors also seem to inherently understand the need to employ 
different strategies depending on the level of the student.  Developing the community and 
setting the tone were emphasized more in classes directed toward underclassman.  Each 
of the themes identified within the study, except to some degree that of sharing course 
expectations is illustrative of constructivist, liberatory, and feminist pedagogy, and in in-
stances where instructors develop the course expectations with students this too reflects 
social constructivist theory.    
  
For the most part each of the interviewees addressed each of the four themes in their dis-
cussion of first day practices.  It should be noted however that many of the respondents 
emphasized one theme over another.  Because this investigation was designed for 
grounded theory development an interpretive analysis comparing the comprehensive cov-
erage of all themes or quantity of theme reference by respondent was not conducted.  
  
Of course there are a number of issues that limit the conclusions that can be drawn as a 
result of this study.  Using in-depth interview as the research methodology involves in-
herent concerns.  Since no direct observations of first-day practices were made it is likely 
that the respondents behave differently than they indicated in the interview (Deutscher, 
Pestello & Pestello, 1993).  Interviews also lack the context necessary to truly understand 
the subtle differences in perspective that might be revealed in a participant observation 
format (Becker & Geer, 1957). 
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The call for higher education to be more accountable for student success underscores the 
need to further investigate the best practices of professors.  Future research on first day 
practices in higher education classes should seek to expand our understanding of the 
themes that emerged in this study.  It is important to further determine the value of each 
theme, especially in relation to student learning within the course.   Which practices are 
most significant when it comes to promoting student engagement and learning?  It is also 
important to compare the implementation of these practices across the population of 
higher education instructors.  Are these practices utilized to a greater degree by highly 
effective instructors or are they standard practices commonly used by all?  Finally, once 
these practices are validated researchers should determine the degree to which they can 
be taught or transferred to others.  None of our respondents indicated that they had 
learned the first day practices they implement as part of an organized professional devel-
opment opportunity at their institution.  It is therefore important to identify strategies by 
which these practices are best transmitted to faculty at various career stages.    
  
The inability of the faculty or the researchers to separate many of the good practices in 
the first class from good practices used in every class limits the study in terms of its 
specificity for first class practices. 
  
The results of this study indicate that first day practices are important to the success of a 
course for faculty recognized for their instructional success.  We believe that the practices 
described by our participants can be easily adapted by all instructors at the col-
lege/university level and that our results provide a framework for evaluating the efficacy 
of first class practices in higher education.  
   
Quality teaching is a complex phenomenon and like all such social constructs, it may be 
more helpful to understand what it is not, than what it is. Our study did not explore the 
practices that instructors should avoid on the first day, and our participants did not di-
rectly provide insight into this.  A number of recommendations can be inferred however, 
based on the practices our outstanding professors indicate they employ.  The following 
recommendations are offered to higher education instructors as practices to avoid, based 
on the strategies implemented by outstanding teachers.  Higher education instructors 
should not: 
 

1. Hand out the syllabus and assume it is self-explanatory. Instead they should share 
the syllabus and their expectations with students.  They may even invite student 
participation in building or developing the syllabus.   

2. Dismiss the class following administrative tasks such as distributing the syllabus. 
Instead they should establish a learning community in which students feel com-
fortable interacting with the instructor and fellow students. 

3. Superficially share contact information and office hours. Instead they should dem-
onstrate their accessibility to students, indicate how they can best be contacted, 
and what the students can expect from the instructor in terms of assistance and 
support when facing challenges. 



Iannarelli, Bardsley, and Foote                                                                                        40 

The Journal of Effective Teaching, Vol. 10, No. 2, 2010, 29-41 
©2010 All rights reserved 

4. Place artificial barriers between themselves and students. Instead they should in-
troduce themselves, identify their personal teaching styles and rules, and demon-
strate enthusiasm for what and who they teach. 

5. Create mystery about the grading process. Instead they should provide clear ex-
pectations for assignments, due dates, and grading procedures. 

6. Scare students away from the course. Instead they should provide an open and 
honest “feel” for the course and what students can expect for the remainder of the 
term; in effect sell the course to the students. 

7. Single out students who are late, confused, or otherwise different than the group. 
Instead they should establish a culture of trust and safety for future engagement 
within the class. 

8. Present themselves as the imparters of course knowledge or sources of informa-
tion delivery. Instead they should find out students’ prior experiences and under-
standings of the material covered in the course and focus instruction on student 
learning needs.  

9. Begin with lecture and or notes on course content. Instead they should stimulate 
student interest in course content and motivate them to become engaged in their 
own learning.   

10. Play icebreaker activities with upper classmen and graduate students. Instead they 
should acknowledge that these students already have an interest in the content and 
engage them in ways that capitalize on this interest. 
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Abstract 

 
Evaluation of teaching effectiveness is considered a critical element in determining 
whether or not faculty members are retained at higher education institutions; academic 
milestones such as tenure and promotion often require documentation of the quality of 
faculty teaching. As methods of assessing teaching effectiveness evolve, concerns about 
the equity of alternative methods arise. This study compared two methods of student 
evaluations of faculty, online versus the traditional paper format. Although the student re-
sponse rate for online evaluations was lower, evaluation scoring patterns were similar for 
both methods. The findings suggest that conducting faculty evaluations online may be a 
suitable alternative to the traditional, paper-based approach. 
 
Keywords: Course evaluations, student evaluations, faculty evaluations, online 
evaluations, evaluation of instruction.  
 

 
Evaluations of teaching effectiveness are considered a critical element in determining 
whether or not faculty members are retained, especially at colleges and universities that 
emphasize teaching. Additionally, academic milestones, such as tenure and promotion, 
often require documentation of the quality of faculty teaching.   As schools identify all of 
the costs associated with traditional paper methods of evaluation, online options become 
more attractive from an institutional standpoint because of the possible cost savings but 
also because of their efficiency and their environmentally friendly production.   
  
But, as institutions consider moving to online evaluations, concerns of faculty may begin 
to surface regarding the lower participation rate anticipated with students who have the 
option of going online on their own time, and the fear that a lower participation rate will 
skew the results of the evaluations.  Some may even be concerned that only students with 
a negative opinion of the instructor will take the time to go online to voice their views.  
Institutions need to determine the relative costs of online and paper methods of evalua-
tion, but as importantly, they need to be able to address the concerns of faculty before 
implementing a new online system of evaluation.   
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Literature Review 
  
The emerging research comparing online with traditional student evaluations of teaching 
is showing that the results of the two methods are not significantly different (Layne, De-
Cristoforo, & McGinty, 1999; Handwerk, Carson, & Blackwell, 2000; Sax, Gilmartin,  
Keup, Bryant, & Plecha, 2002; Dommeyer, Baum, Hanna, & Chapman, 2004; Avery, 
Bryant, Mathios, Kang, & Bell, 2006).  Research designs typically compare two sections 
of the same class taught by the same instructor, one using the online method and the other 
paper in class (Thorpe, 2002).  Through a comprehensive literature review, only one pub-
lished study was identified that was based upon a research design in which students in 
participating classes were randomly assigned at the student level to one method or the 
other (Layne, DeCristoforo, & McGinty, 1999).   

 
While the results of online and paper-based evaluation methods seem equivalent, the 
online response rate typically falls below that of the paper-based response rate.  The con-
tinuum of responses reported in the literature ranges from 23% to a high of 92% (Ha, 
Marsh, & Jones, 1998), with around 50% being a commonly reported response rate 
(Avery et al., 2006; Brown, 2008).     

 
Various factors may explain lower online rates.  Since online surveys involve out-of-class 
time, students can be distracted and not remember or simply choose not to take the time 
to complete the evaluation (Laubsch, 2006).  There may also be technical problems with 
accessing surveys online (Anderson, Cain, & Bird, 2005).  Concerns persist about 
whether responses are anonymous (Layne, DeCristoforo, & McGinty, 1999; Dommeyer, 
Baum, & Hanna, 2002b), although this has long been a student concern about traditional 
methods of evaluation.  Another study suggests that filling out numerous surveys may 
cause students to reach a saturation point and decline some or all evaluation opportunities 
(Sax, Gilmartin, & Bryant, 2003).  Gender can also have significant bearing on response 
rates with some research showing that more women than men were likely to complete 
online evaluations when compared with paper (Thorpe, 2002).  One study on who re-
sponds to online evaluations also found that students with higher grade point averages 
were more likely to complete surveys as were sophomores as compared to seniors who 
tended to have the lowest response rate (Layne, DeCristoforo, & McGinty, 1999).  Even 
class size can be a factor.  Students in larger classes were found to have a lower response 
rate than those in smaller classes (Avery et al., 2006).  
  
On the other hand, research on student perceptions about online evaluations show that 
most students clearly prefer the online method (Layne, DeCristoforo, & McGinty 1999; 
Donovan, Mader, & Shinsky, 2007).  It is more flexible because it is done on the stu-
dent’s own time schedule.  The convenience and lack of time limits have also allowed for 
longer and more constructive responses to open-ended survey questions and students per-
ceive this as an advantage to the online method (Dommeyer et al., 2002a; Ravelli, 2000; 
Anderson et al., 2005; Donovan, Mader, & Shinsky, 2006, 2007). 
  
Faculty seem more cautious about online methods of evaluation according to one study 
that found that a strong majority of faculty preferred traditional methods of evaluation 
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(Dommeyer et al., 2002a).  Faculty are concerned about the prospect of lower response 
rates and question whether online data will be as accurate as that from the traditional in-
class approach. 
  
A number of studies suggest that the response rate can be influenced by a variety of in-
centive strategies.  In one study, a grade incentive was used, one-quarter of 1%, and this 
increased the response rate to be comparable to a paper survey in class (Dommeyer et al., 
2004).  Other incentives, cash or prizes, can also increase the response rate (Bosnjak & 
Tuten, 2003; Cobanoglu & Cobanoglu, 2003).  Others show positive gains using re-
minder messages (Crawford, Couper, & Lamias, 2001).  There is also evidence that once 
an online system has been implemented, over time the response rate will gradually in-
crease (Avery et al., 2006). 
  
Finally, one study showed that increased response rate correlated with the degree of in-
volvement of faculty and department heads in developing the survey used online (Ander-
son, Brown, & Spaeth, 2006).  The authors suggest more generally that faculty and ad-
ministrative support for assessment and intentional engagement of students in assessment 
efforts is a key to making an online system successful.   
 
Study Purpose 

 
While the literature provides insight into the impacts of conducting faculty evaluations 
via online methods, research methods and results are not uniformly consistent.  Accord-
ingly, this research study was initiated to add to the body of knowledge on two of the 
primary research questions.  Do response rates differ between online and paper-based 
evaluation methods?  Do scoring patterns differ between online and paper-based respon-
dents?  Given the uses of evaluations data, answers to these research questions will be of 
interest to faculty and administrators who have implemented or are considering imple-
menting online course evaluations.   

 
In 1999, Layne, DeCristoforo, and McGinty conducted a study which focused on a south-
eastern university enrolling 12,000 students, mostly in engineering-related programs; the 
study design was based upon random assignment at the student level.  The present study 
involves a smaller university, a larger number of courses and almost double the number 
of students involved in the prior study.  Perhaps more importantly, the courses represent 
nearly every program in the institution: humanities, arts, business, education, nursing, 
science, etc.   By targeting a broader span of academic programs, the present study strives 
to provide a more comprehensive assessment of alternative methods of faculty evalua-
tions.  

 
Findings from this study will inform research and practice regarding the equivalence of 
online and paper evaluations.  
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Methods 
Setting 
  
This research study was conducted on the central campus of a private university in the 
southwest US.  The campus is located in an urban setting and serves both residential and 
commuter students.  The primarily teaching university provides a wide variety of aca-
demic programs including undergraduate, graduate and first professional degree pro-
grams; it awards baccalaureate, masters and doctoral degrees.   The university maintains 
a low student-faculty ratio of 14 to 1; many course sections have fewer than 20 students.  
During the 2008-09 academic year, approximately 4600 students enrolled in courses on 
the central campus.  Student enrollments reflect a diverse ethnicity; the university is des-
ignated a Hispanic Serving Institution by the US Department of Education.  At this insti-
tution, all undergraduate students are required to own laptop computers thereby facilitat-
ing the opportunity for online activities for students; computer literacy is a core compe-
tency emphasized across the curriculum. 
 
Research Design 
  
To assess the response rates and scoring patterns of online and paper-based evaluations, a 
prospective, two-group randomized study design was implemented.  Evaluations were 
conducted using either paper-based or online evaluation instruments.  The online evalua-
tion instrument, developed with CoursEval™ software, was crafted such that it contained 
the same items and used the same scoring metrics as the paper-based instrument; the in-
struments were equivalent with respect to content.    

 
The evaluation instruments contained 18 items representing course attributes, 5 items de-
scribing self-reported student characteristics (e.g., GPA, expected grade in course), and 6 
items requesting comments.  The 18 items representing course attributes were scored us-
ing a Likert five-point scale with scores of 1 through 5 representing strongly disagree, 
disagree, neutral, agree and strongly agree, respectively.  All 18 items were written in a 
manner such that low scores were undesirable and high scores were desirable.  For the 
18-item scale, the best outcome possible would be represented by a score of 5 on each of 
the 18 items; the least desirable outcome would be represented by a score of 1 on each of 
the 18 items.      
  
Evaluations were conducted during roughly a two-week period in the spring 2009 semes-
ter.  Prior to distributing the evaluation instruments, students enrolled in course sections 
were randomized at the student level to participate in either paper-based or online evalua-
tions.  Through the randomization process, each student enrolled in a course section had 
an equal probability of being assigned to either the paper or online evaluation method.  
On the date that evaluations were to be conducted within a classroom, the instructor ex-
ited the classroom, a student monitor administered the paper-based preprinted forms to 
the students selected for the paper-based evaluation, and the student monitor provided 
written instructions for the students selected for the online process.  Students selected for 
the online process left the classroom while the students selected for the paper-based 
method remained and completed the evaluations; students selected for online evaluations 
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were sent emails with additional instructions for completing the evaluations.  Since in-
structors of the courses were not present during the evaluation process, the instructors 
were not aware of which students were assigned to the paper-based or online methods.  
Students who were selected to participate in online evaluations were required to use a 
user ID and password; only students selected for online evaluations were allowed to 
complete online evaluations, and controls prevented the students from submitting more 
than one evaluation per section.  Since many students were enrolled in more than one 
course, the students may have participated in paper-based evaluations in some courses 
and online evaluations in others.   

 
The controls implemented in the evaluation process provided assurance that students in 
the two groups (i.e., online, paper) had equivalent opportunity to participate in the 
evaluation process while maintaining anonymity.   The randomization process provided 
assurance that the two groups were homogeneous.  The instruments were designed to as-
sure that the evaluation metrics were equivalent.     
 
Sample 
  
Eighty-one instructors teaching a total of 247 course sections were evaluated.  The course 
sections included in the study were those taught by tenure-track or tenured faculty.  
Course sections taught by adjunct faculty were not included in this study.  Also, courses 
that did not meet for the 16-week semester (e.g., accelerated courses) and courses that 
met only at clinical sites were excluded from the study.  Course sections evaluated were 
drawn from all of the schools within the university, and from all course levels (i.e., 
freshman through graduate).  A total of 4550 student enrollments were assigned for par-
ticipation in the study; 2270 were randomly assigned to the online evaluation group and 
2280 were assigned to the paper-based group. 
 
Analysis 
 
Paper-based responses were scanned to electronic format and exported to SPSS 16.0 for 
analysis.  Online responses were similarly exported to SPSS.  The response datasets were 
merged, and data cleaning was conducted for quality assurance.  Chi square tests were 
used to determine if response rates differed between the online and paper-based evalua-
tion methods and to assess differences between self-reported student attributes on items 
19 through 23.  To determine if scoring patterns differed between online and paper-based 
respondents, mean scores (i.e., means of the 18 items) were calculated for each respon-
dent.  These mean scores, which could range from a low of 1.0 to the high of 5.0, were 
compared between the online and paper-based groups using Student’s t test.   Addition-
ally, mean scores on each of the 18 items were compared between the online and paper-
based groups using Student’s t test with a Bonferroni adjustment.  Comment lengths on 
items 24 through 29 were also compared using Student’s t.  Cronbach’s alpha was used to 
determine the internal consistency for the instruments.  Two-way analysis of variance 
was used to evaluate the effects of course grade level (e.g., freshman, sophomore) and 
evaluation method (i.e., paper, online) on evaluations scores.  For all analyses, the level 
of significance is 0.05. 



Online vs. Paper Evaluations of Faculty                                                                           47 

The Journal of Effective Teaching, Vol. 10, No. 2, 2010, 42-54 
©2010 All rights reserved 

Results 
  
Response rates for online and paper-based methods differed.  For the online evaluation 
group, a total of 1229 responses were submitted yielding a response rate of 54.14%.  For 
the paper-based evaluation group, a total of 1557 responses were submitted yielding a 
response rate of 68.29%.   These response rates differed significantly (Chi-square = 
95.921, df=1, p<.001).  Accordingly, the online response rate was lower than the response 
rate for paper-based evaluations.  As depicted in Figure 1, online response frequencies 
varied daily, with notable increases when email reminders were distributed on February 
23, March 2 and March 5. 
 
 
Figure 1. Online Response Frequencies by Date 

 
 
Of the students who completed evaluations, as revealed in Figure 2, scoring patterns as 
reflected by mean scores were strikingly similar between the online and paper-based 
groups.  By far, the most common scoring pattern for both groups was ratings of 5 on all 
of the 18 items on the evaluation instrument.  A small percentage of evaluations yielded a 
mean score that fell below a neutral score of 3.0.  Although there was some detectable 
variation between the scoring patterns of the two groups, Figure 2 does not reveal any 
substantial bias between the methods. 
 
Scores for the online and paper-based groups were 4.33 ± 0.67 (Mean ± SD) and 4.40 ± 
0.64, respectively.  These means differed significantly (t = 2.872, df = 2784, p = .004) 
with a 95% confidence interval for the difference of (.02, .12).  Using Glass’s Δ, the ef-
fect size was 0.11.  Mean scores for the online group were approximately 1.6% lower 
than scores for the paper-based group.   
  
For each of the items on the 18 item scale, mean differences between paper and online 
scores varied from a low of 0.03 to a high of 0.16.  Using Student’s t test with a Bon-
ferroni adjustment, only one of the 18 items produced mean scores that differed between  
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Figure 2. Frequencies of Mean Scores by Online and Paper-Based Responses 
 

  
   
the online and paper-based groups in a statistically significant manner.  Thus, individual 
item scoring patterns between each of the two groups were generally consistent. 
 
Responses on items 19 through 23 describing self-reported student characteristics were 
analyzed.  A key findings was that the online group reported spending more “out of 
class” time on the course (Chi square = 12.181, df = 4, p = .016).  Forty-two percent of 
the online respondents reported spending 4 or more hours per week on the course; only 
37% of the paper-based respondents reported spending 4 or more hours per week.  An-
other key finding was that 55.5% the online respondents were enrolled in junior-senior 
level courses compared to 50.1% of the paper-based respondents (Chi square = 10.435, df 
= 4, p = .034).   For each of the two groups, 92% of the respondents expected to receive a 
grade of A or B for the course. 
  
Comment lengths on items 24 through 29 were compared to see if differences existed be-
tween the online and paper-based groups.  Mean comment lengths differed on all of the 
items 24 through 29 (p < .001 for all questions).  In all cases, students using the online 
method tended to provide more lengthy comments. 
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To assess the internal consistency of the evaluation instrument, Cronbach’s alpha was 
calculated.  Cronbach’s alpha was 0.968 for paper-based evaluations, 0.963 for online 
evaluations, and 0.965 for the combined set of evaluations, indicating a high degree of 
reliability among the 18 items and consistency between both methods of evaluation.   
  
To test the effects of course grade level (e.g., freshman, sophomore) and evaluation 
method (i.e., paper, online) on mean evaluations scores, a two-way analysis of variance 
was implemented.   Evaluation scores, stratified by course grade level and evaluation 
method, are presented in Table 1.  Main effects for course grade level (F = 9.431, df = (4, 
2727), p < .001) and evaluation method (F = 6.124, df = (1, 2727), p = .013) were signifi-
cant; the interaction effect was not significant.  Post hoc tests reveal that freshman and 
sophomore level courses had significantly lower mean evaluation scores than junior and 
senior level courses.  Furthermore, when assessing differences in evaluation scores by 
course grade level, differences between paper-based and online evaluation scores were 
only significant for sophomore level courses (t = 2.487, df = 648, p = .013).  
 
 
Table 1.  Evaluation Scores by Course Level and Evaluation Method (Mean ± SD) 
 

 
Course Level 

Evaluation Scores 
(Paper) 

Evaluation Scores 
(Online) 

Freshman 4.36 ± .682 4.29 ± .694 
Sophomore 4.34 ± .661 4.20 ± .781 
Junior 4.45 ± .603 4.41 ± .548 
Senior 4.51 ± .591 4.47 ± .588 
Graduate 4.38 ± .678 4.33 ± .612 

 
 

Discussion 
  
This study was initiated to answer two primary questions.  The first questions was “Do 
evaluation response rates differ based upon the method of response (paper-based vs. 
online)?”  The finding was that the online response rate (54%) fell below that of the pa-
per-based response rate (68%).  Though the investigators anticipated a higher paper-
based response rate, the findings of the study are consistent with those from other institu-
tions.  Reasons for non-response on paper-based evaluations include student absences on 
the day the evaluation was administered, students self-selecting not to participate in the 
evaluations, and errors in scheduling/administration of the evaluations.  Given that course 
section enrollments were generally less than 20, the difference in response rates between 
the two methods may be considered of practical significance.  Thus, efforts to increase 
response rates should be pursued.  As reflected in Table 1, online response rates can be 
increased when students are encouraged to participate.  Students were sent email mes-
sages on February 23, March 2 and March 5 requesting that they complete online evalua-
tions, and there were notable increases in response to the email reminders.  This is consis-
tent with prior findings that online response rates can be increased with directed efforts to 
encourage student participation.    
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This study also was initiated to answer the question “For the students who participate in 
evaluations of teaching, do scoring patterns differ based upon the method of response 
(paper-based vs. online)?”  Figure 2 provides a graphical review of scoring patterns for 
the two response methods.  The graph clearly displays a high degree of consistency in 
scoring patterns between the two groups.  Only a small percentage of respondents by ei-
ther method provided mean scores that fell below a neutral score of 3.0.  The most com-
mon score for both groups was 5.0, with the majority of scores falling in the 4.0 to 5.0 
range.  This finding may help to assuage some concerns that those who self-select to re-
spond via the online method may have a greater likelihood of being disgruntled or dis-
pleased with the instructor and thus submit low scores.  In general, scoring patterns be-
tween the online and paper-based groups were similar. 
  
Although scoring patterns between online and paper-based groups were similar, mean 
scores for the online group were marginally below those of the paper-based group.  The 
online group had an aggregate mean score of 4.33 compared to 4.40 for the paper-based 
group.  Thus, scores for the online group were about 1.6% lower than the paper-based 
group.  Given the relatively small effect size, the difference in mean scores between the 
two methods is of limited practical significance.  This finding suggests that the two 
evaluation methods produce roughly equivalent mean scores. 
  
Scores were reviewed on each of the 18 items in the Likert scale.  The scoring patterns 
between the online and paper-based groups did not differ in a statistically significant 
manner on 17 of the 18 items.  This finding further supports the assertion that online and 
paper-based scoring methods generally produce comparable results.   Also of interest, 
internal consistency of the 18 items was confirmed by a Cronbach’s alpha of 0.968 for 
paper-based evaluations and 0.963 for online evaluations, indicating a high degree of 
consistency between the two evaluation methods and a high degree of reliability among 
the 18 items.   
  
In this study, the students who responded by the online method tended to spend more 
time on the courses outside of class, and a higher percentage of the online respondents 
were in junior and senior level courses.  The reasons for these differences are unknown.  
Perhaps upper-level students are more inclined to participate in online evaluations than 
lower-level students.  Perhaps those students who spend more time on their courses are 
more focused or motivated and this may influence their likelihood of participating in 
online evaluations.  Although the reasons for these differences are unknown, they may 
have some bearing on why there were minor differences in scoring between the online 
and paper-based groups.  Further research to determine why online respondents differ 
from paper-based respondents is warranted. 
  
In both the online and paper-based groups, 92% of the students who responded stated that 
they expected a grade of A or B in the class.  This finding may suggest that students who 
expect to receive higher grades are more likely to participate in evaluations than those 
who receive lower grades.  Alternatively, this may simply reflect a general expectation of 
all students.  Additional research studying the association of grade expectations with par-
ticipation and scoring of evaluations may help to clarify this issue. 



Online vs. Paper Evaluations of Faculty                                                                           51 

The Journal of Effective Teaching, Vol. 10, No. 2, 2010, 42-54 
©2010 All rights reserved 

Consistent with prior research, this study demonstrated that online respondents tended to 
produce more lengthy comments than paper-based respondents.  Possible explanations 
are as follows.  First, students may be able to key in comments more rapidly than writing 
by hand, so this provides an efficiency gain for the students.  Second, without time con-
straints, students may be able to provide more detailed, informative comments.  Third, 
students may be more comfortable with assurances of anonymity without their handwrit-
ing being present.  Although our study does not reveal why the respondents provided 
more lengthy comments, the online method in this sense appears to offer an advantage 
over a paper method when evaluation questions are in an open-entry format.  However, 
future studies will need to determine if longer comments necessarily provide qualitatively 
different information than shorter ones. 
   
To further assess potential differences between online and paper-based responses, analy-
ses were conducted at the course level (e.g., freshman, sophomore).  As demonstrated in 
Table 1, mean scores for both online and paper-based evaluations were lower in lower-
level undergraduate courses than in upper-level undergraduate courses.  Additionally, dif-
ferences between online and paper-based scores were of greater magnitude in lower-level 
undergraduate courses than in upper-level courses.  In fact, differences in means scores 
between online and paper-based evaluations were only significant in sophomore-level 
courses.  Thus, differences in mean scores between online and paper-based methods are 
most pronounced in lower-level undergraduate courses.  Furthermore, differences by 
course level are more substantial than differences by evaluation method.  Accordingly, 
while online and paper-based methods may yield marginally different results, this study 
suggests that factors other than the evaluation method (i.e., online, paper) may play a ma-
jor part in differences in scoring patterns.  The reasons why students in lower-level un-
dergraduate courses may provide lower scores than students in upper-level undergraduate 
courses are unknown; this merits further research. 
 
Implications for Future Practice and Research 
  
As noted above, further research to explore reasons why online response rates and scor-
ing patterns may differ from the paper-based method are needed.  Furthermore, studies to 
address differences among online respondents are warranted.  For example, are full-time 
students who enroll in multiple courses less likely to participate in online evaluations 
compared to students who are enrolled in fewer courses?  Although many studies within 
the literature have explored differences among respondents, further research may yield 
additional insights. 
  
From a practice perspective, the findings of this study suggest that online evaluations 
may be a suitable alternative to paper-based evaluations.  Although online response rates 
are lower, they can be boosted with directed efforts of an institution.  Furthermore, online 
evaluations tend to produce results roughly comparable to paper-based evaluations.  
Therefore, the online evaluation method should be considered as a viable alternative to 
paper-based methods.   
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Limitations 
  
This study provided a comparison of online and paper-based methods of evaluations for 
full-time faculty teaching courses with relatively small enrollments in a private university 
setting; care should be taken when generalizing the findings from this study to other 
populations.  Although this study demonstrated a high degree of consistency between 
online and paper-based scoring patterns, this study did not attempt to validate either 
online or paper-based methods.  Furthermore, there may be factors other than those in-
cluded in this study which have a significant influence on evaluation scoring patterns.  
 

Conclusion 
  
This study demonstrated that conducting online evaluations of teaching is a suitable al-
ternative to the traditional paper-based approach.  Scoring patterns for online evaluations 
are generally consistent with those of paper-based evaluations, thereby providing evi-
dence that the online evaluation process is reliable.  Faculty and university administrators 
who are considering the implementation of online evaluations of teaching should have a 
well-defined plan to yield optimal participation.   To maximize student response rates, the 
administrators of the online evaluation system need to communicate effectively with the 
faculty being reviewed, so that they in turn can communicate with the students and en-
courage their participation.  Based upon the review of the literature as well as the findings 
from this study, online evaluations are most effective when faculty and administrators 
“buy in” to the process, and when focused efforts are directed at encouraging student par-
ticipation.  
  
Some education needs to be part of faculty “buy in”.  As a minimum, faculty should be 
informed that empirical research demonstrates the practical equivalence of online to pa-
per evaluations even if response rates are different, and that any faculty fear about an in-
crease in negative student opinion online is unwarranted.  Assuring students that their 
online responses will be anonymous can relieve a common fear and encourage their “buy 
in” as well.     
  
Adopting a system of conducting online evaluations of teaching can yield many benefits 
including cost effectiveness, environmental friendliness, time efficiencies, and availabil-
ity of robust analytical capabilities.  Online evaluation should be considered as a viable 
alternative to the traditional, paper-based approach provided faculty and administrators 
agree to collectively and actively promote student participation.  
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Successes and Failures Teaching Visual Ethics:  
A Class Study 
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Abstract 
 
This article discusses and evaluates the inclusion of ethics learning modules in a gradu-
ate-level visual design theory course. Modules were designed as a part of an NEH grant. 
Students grappled with case studies that probed the ethics of visuals at the crux of the BP 
oil refinery accident, NASA space shuttle disasters, the Enron collapse, and biomedical 
research in the Texas Medical Center. The article assesses evidences of learning and ethi-
cal absorption, including student surveys, self-reflections and final project rationales. Ul-
timately, in terms of Rest’s Four-Component Model of ethical behavior, integrating the 
readings and activities helped heighten moral sensitivity and judgment, but failed to yield 
measurable evidence of moral motivation or character and behavior.  The article de-
scribes course adjustments to help facilitate student development in the latter two aspects. 
 
Keywords: Teaching visual ethics, case study.  
 

As the saying goes, it’s one thing to know what's right, and another thing to do it—so was 
the case when I taught ethical implications of visual design to graduate students. I incor-
porated readings and activities that I learned during several workshops organized by the 
professional writing program at University of Houston-Downtown and funded by the Na-
tional Endowment for the Humanities. We used the NEH grant to design and add ethics 
components to the core courses of the graduate curriculum, among which ENG 5330 
Visual Design Theory is one.  The workshops equipped participants with readings and 
case studies specific to Houston’s primary industries: business (the collapse of Enron), 
energy (the 2005 explosion at the British Petroleum plant in Texas City), space (the de-
struction of the Columbia and the Challenger space shuttles), and medicine (slides from 
stem-cell research and bioengineering from the Texas Medical Center).  In Spring 
2007—the first semester I attempted to implement the case studies—I found that, while it 
was clear that students increased their knowledge and awareness of the ethical implica-
tions of visual design, it was not as apparent that they had matured as ethical actors.  
 
I scheduled the ethics modules so as to highlight the underlying visual principles and 
theories that caused the dilemma. In visual design, it is important to consider the ethics of 
manipulating visual elements (in such a way that they represent data accurately and hu-
manely).  Therefore, coverage of the design theories and principles that conspired to cre-
ate ethical dilemmas complemented each ethics unit I added. I broached ethical perspec-
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tives implicit in different visual media and from different vantages of visual theory. And 
we replicated many of the discussions and case studies from the NEH workshops.  We 
started with a reading that gave an overview of the different schools of ethics and how 
they are typically applied to visual design, complemented by a discussion of color, a vis-
ual element the manipulation of which students could intuitively understand could poten-
tially be unethical. Next, we covered two notions—Plato’s Ring of Gyges (e.g., humans 
act out of selfishness) and Rawls’ Veil of Ignorance (e.g., humans should make ethical 
rules without prejudice or self-interest)—that conceptualize ethical motivation for doing 
what’s right, coupled with a discussion of the visuals meant to report (or misreport) earn-
ings in Enron’s annual report. Here, we discussed proportion and manipulation of axes in 
information graphics.  We used a reenactment of the BP explosion to discuss Dragga’s 
idea of humane graphics (that clearly depict human loss and casualty), coupled with a 
discussion of icons and pictures.   
 
When I taught the course the following spring, I gathered many evidences of students’ 
absorption of the ethical lessons during the semester. The seven students enrolled in the 
course kept a learning record where they were asked to track their progress in the 
course’s learning goals in design, professionalism, collaboration and research in weekly 
observations and in midterm and final self-evaluations; they often commented about their 
ethical awareness in these observations.  I asked students to consider the ethics of their 
final projects—a poster rendering of research they completed the semester before—in 
rationales about the poster projects. I also surveyed students about their ethical compe-
tency at the end of the semester.  The five-item survey was designed to measure students’ 
grasp of ethics from the readings, the activities, the cases, in application, and in general 
ethical awareness / knowledge.  Students gave their opinions as to the usefulness or help-
fulness of different components of the ethics lessons on a five-point Likert scale 
(1=strongly disagree to 5=strongly agree).  
 
My findings revealed slight trends indicative of the observations, self-assessments, and 
rationales—namely, it was clearer that students had learned terms and concepts more so 
than it was clear that students were ready to apply the ethical lessons learned to their lives 
or their careers.  The survey revealed that students usually strongly agreed that the cases 
(4.5) and readings (4.625) were helpful. They also usually agreed that they improved 
their general knowledge (4.375) of ethical implications of visual design and that visual 
ethics is important (4.375).  They were not as convinced that having to write a rationale 
helped them acquire and use the ethical lessons they learned (4.125).  They were also not 
as sure that they would use what they learned on the job or in other courses (4.25)-.  
Overall, students were not as likely to agree that they would apply the lessons they 
learned, nor were they likely to agree that it helped having to justify their own ethical de-
cisions in rationales. 
 
Student narratives affirmed the numerical data from the survey. Their weekly discussion 
postings and their mid-term and final self-reflections showed that students clearly under-
stood the ethical readings and concepts therein. Most students demonstrated at least a ba-
sic understanding of how to identify ethical dilemmas in design.  Take, for example, this 
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Figure 1. Student Evaluations of Components of Ethics Lessons 
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student who identified correctly that, since a map of a disaster area didn’t somehow rep-
resent the human loss or casualty, it was not ethical, per the Dragga reading: “Because 
the map does not bear any sign of the human toll, its silence misleads viewers. The physi-
cal aspects of the storm are only a part of the story, and the map does not reveal the 
monumental nature of the human story. It is therefore a false representation of the storm 
because it tells only a portion of the story, completely ignoring the human aspects.” 
 
However, in rationales, only two students actually made ethical judgments of their own 
work. One student whose research covered sensationalism in the news media questioned 
their selection of visuals to represent the sensationalism: “The biggest ethical dilemma I 
had when creating the poster was trying not to pick the most ‘over the top’ visuals for 
inclusion in the poster.  I tried to be ‘fair’ in my representation and not throw out any im-
age because it was not ‘sensational enough.’”  Another student whose research project 
discussed dishonest medical visuals questioned the integrity of their poster’s own display 
of those dishonest visuals:  
 

I…realized that my poster, while visually entertaining, was in fact unethical…I 
chose to display an array of images (of cells) in a circle around an oval with the 
word ‘truth?’ The images I chose were for aesthetic reasons only…I did not pro-
vide an explanation for the images nor did I provide any images that were digi-
tally altered. My…design let the viewer, who is not a visual design[er] or science 
expert, decide if the presented images are truthful…[My] design was unethical 
because it violated Kant’s master rule of categorical imperative. This poster 
would have potentially transmitted incorrect knowledge and the viewer would 
have walked away with a false impression of the information. In a learning situa-
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tion, it would be unfair [to] let all students draw their own conclusions about the 
given material. 

 
In both cases, students turned the ethical lessons learned in class on themselves and used 
the information to assess their own behavior.  However, the majority of students merely 
applied ethical terms, rather than evaluated their design and methodology for its ethical 
value.  In the following exemplary case, for instance, the student applies Dragga’s ideas 
for making numerical data displays more “humane” by adding human figures to his/her 
poster: “After reading Dragga’s articles, I thought about ways to incorporate humanity 
into my poster…I wanted to ensure that when my audience read my poster, they kept the 
human element of the problem in mind. In order to accomplish this, I included human 
characters on both sides of the bridge, since these two sections of information detailed the 
problems that both technical communicators and end users face.” Every other student 
used the readings in the same way as this student—rather than using the readings to 
evaluate the ethics of their design decisions, they used the readings to prescribe what de-
sign actions to take.  
 
In weekly observations, students rarely reflected on their personal or professional ethics. 
Instead, they thought about their mastery of ethical terms or how they would apply those 
terms in class assignments. On whole, students reported gaining understanding of the 
concepts thanks to class discussions: “I have a different understanding of the Kienzler’s 
article and how it fits with the Rose [reading about visual design theories] and well as 
with the Kosteinick’s and Roberts’ [reading about visual design principles and ele-
ments].” Or, they commented how preparing for class acquainted them with new con-
cepts:  “I enjoyed giving this presentation because this is a topic that I’m very interested 
in and because I gained a different perspective from the questions and comments that the 
class gave. In compiling my information, I became more familiar with some of the ethical 
theories that we’ve read about.” While these cases demonstrate that students grasp the 
ethical concepts, they are not evidence that students have internalized the lessons—they 
do not prove that students will use the information in their professional or personal lives.  
Only two students’ observations show some semblance of internalization. One student 
commented that s/he “…believe[s] that all visuals are designed to elicit certain responses 
(even stop signs and yellow lights). We must be conscious of the purposes of visuals and 
images we see every day and be aware that we react to persuasion in all our ac-
tions/reactions.” Another said that class discussion “…really made me think about the use 
of manipulation by advertisers, and the ethical considerations inherent in designing a vis-
ual image intended to persuade an audience.” In both cases, students moved beyond re-
porting concept comprehension and turned ethical lessons learned outwards, evaluating 
their consumption of media at large. 
 
Finally, in mid-term and final self-evaluations, students were more likely to report mas-
tering terms than they were to reflect on their own ethical decision-making. For example, 
students were quick to report that they discussed ethical concepts accurately or with con-
fidence:  
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In a post-class reflection…, I mentioned that we debated about visual ethics and 
whether the intention of the designer matters over the outcome of the image. Now 
that we are at the end of the semester, I would expand on this statement by includ-
ing which theory, consequentialist or nonsequentialist, seems more applicable to 
the image or situation we were discussing. I remember debating with confidence 
that the site of the audience gave the image its meaning and that the outcome was 
more important than the intention. 

 
This case is representative of the majority of instances in mid-term and final self-
evaluations where students report a clear understanding of ethics for completing course 
work. Only one student gestured toward internalizing those lessons for application be-
yond the classroom. S/he asked, “When as technical writers can we not consider all of 
these obligations in any of our work?”  Since the implied answer to this rhetorical ques-
tion is “never,” the comment suggests that this student might use the lessons learned in 
situations beyond the classroom.  
  
James R. Rest’s Four-Component Model of ethical behavior can help explain my findings 
beyond the colloquial saying that it’s one thing to know what’s right and another to do it.  
According to Rest, four inner psychological processes work together to manifest out-
wardly observable ethical behavior: 
 

1. Moral sensitivity (interpreting the situation, role taking how various actions 
would affect the parties concerned, imagining cause-effect chains of events, and 
being aware that there is a moral problem when it exists). 2. Moral judgment 
(judging which action would be most justifiable in a moral sense—purportedly 
DIT research has something to say about this component). 3. Moral motivation 
(the degree of commitment to taking the moral course of action, valuing moral 
values over other values, and taking personal responsibility for moral outcomes). 
4. Moral character (persisting in a moral task, having courage, overcoming fatigue 
and temptations, and implementing subroutines that serve a moral goal). (Rest 
1999, p. 101). 

  
Ultimately, in terms of Rest’s Four-Component Model of ethical behavior, integrating the 
readings and activities helped heighten moral sensitivity (i.e., identifying the visual prin-
ciples and elements that led to moral problems in visual design) and moral judgment (i.e., 
evaluating the ethical value of a visual design), but failed to yield measurable evidence of 
moral motivation (i.e., the degree of students’ commitment to take moral action in their 
professional or personal lives) or character / behavior (i.e., fortitude to follow through on 
moral goals in their professional and personal lives).  
 
Other research also reports similar failings of ethical education to actually motivate right 
action in lived experience. Studies indicate that ethical education is often limited to prac-
ticing ethical judgments and prescriptive reasoning processes (Armstrong, Ketz, & 
Owsen, 2003; Izzo, 2000).  Others show that moral sensitivity does not always increase 
moral behavior (Fulmer & Cargile, 1987). Some have employed (with mixed results) 
more sophisticated pedagogies—simulation, service learning, multimedia reinforce-
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ments—to motivate behavioral changes (Hanson, Tulsky, & Marion, 1997; Ziv, Wolpe, 
Small, & Glick, 2003). Weber (1990) found that students' ethical awareness was short-
lived with formal training; he found studies showing that students’ ethical awareness re-
gresses four years post-training. And de Rond (1996) found that case studies often pre-
sent ethical dilemmas that can only be resolved at high-levels of management (rather than 
entry- or mid-level), thereby making it harder for students to visualize their part in the 
ethical decision making (p. 55); he also criticizes the pedantic, “preachy” nature in which 
professors often present ethical lessons (p. 56).    
 
I believe that improving my course design, activities and assessment can help facilitate 
development of moral motivation and behavior. To be fair, the survey I designed might 
not have allowed students to report the full scope of their absorption. I could have worded 
the questions to ask to what extent students intend to use the lessons learned in their pro-
fessions and in their personal lives, although such a directed question would reflect only 
self-reported and projected actions rather than actual occurrences and implementations. I 
also did not make ethical awareness or absorption an explicit goal of the course (for stu-
dents to track in their learning record).  Had I done so, they might have been compelled 
to do the deeper self-reflection that might have precipitated their judging their own ethi-
cal behavior.  And, while I encouraged more personal, ethical self-reflection during face-
to-face discussions, I could add to the case studies and writing response prompts an invi-
tation for students to write about their own anecdotes and experience dealing with ethical 
dilemmas similar to the ones covered in class.  Furthermore, I can be sure to make clear 
in each case where mid- and entry-level employees might play a part in the ethical deci-
sion-making (by, perhaps, creating personae for students to assume as we read and inter-
act with the case).  While these improvements might not actually train up more ethical-
acting technical communicators and grad students, it will yield the kind of evidence that 
shows that (at least during the course) students were, indeed, involved in the deliberation 
indicative of moral motivation and behavior. 
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Fostering Student Engagement:  
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Abstract 
 
This paper describes and analyzes a Debate-Discussion Learning Project designed to fos-
ter student engagement with the subject matter and each other in reflective and analytical 
dialogues.  This project is a significant component of a course, The Rhetoric of the Civil 
Rights Movement, which has a major goal of understanding how the legacy of racial dis-
crimination in the past impacts self and cultural identity. In this essay, I argue that the de-
sign of the course and in particular the debate-discussion component, purposely created 
with a collaborative learning approach, successfully engaged students in substantive dis-
cussions of the events of the Civil Rights era and its present-day impact.  This paper pro-
vides a brief review of literature on collaborative learning; a description of the course and 
the “Debate-Discussion Learning Project”; an analysis of why the project worked; and, 
best practices for using debate-discussion across disciplines. 
 
Keywords: Student engagement, collaborative learning, classroom discussions, 
race relations.  
 

Student engagement with course content seems like a pre-requisite for learning.  A know-
ledgeable and enthusiastic instructor can make a difference in students’ motivation and 
willingness to become actively engaged with the subject matter.  However, successful 
teaching and learning (reciprocal acts) requires collaboration among teachers and learn-
ers.   
 
As a Communication Studies professor, I have always attempted to facilitate students’ 
engagement with course content, with their learning activities, and most importantly with 
me and their peers in reflective and analytical dialogues.  My courses are designed with a 
constructivist learning philosophy and practices and collaborative learning methodolo-
gies. I designed the debate-discussion project as well as the course presented in this paper 
with this philosophy and classroom practices in mind.   
 
In this course, The Rhetoric of the Civil Rights Movement, designed and first taught in 
fall 2008, an important goal is to understand how the legacy of racial discrimination in 
the past impacts self and cultural identity. Although the success of this course can be cre-
dited to a variety of factors, the most distinguishing factor was that all students (in groups 
of 3) were challenged to facilitate a reflective 60-minute round-table debate-discussion 
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for their classmates.  It was during these round-table discussions that I observed student 
engagement through collaborative learning in its most productive form.  
 
In this essay, I argue that the design of the course and, in particular the debate-discussion 
learning project, purposely created with a collaborative approach squarely in mind, suc-
cessfully engaged students in substantive discussions of the events of the Civil Rights era 
and its present-day impact. I first briefly review literature on collaborative learning that 
facilitates student engagement now spanning several decades.  Then I provide a brief de-
scription of the Rhetoric of the Civil Rights course and a description of the “Debate-
Discussion” approach designed to promote student engagement with the course materials 
and each other. Then, I present an analysis of why the “Debate-Discussion” component 
worked and what students learned based on my observations of the discussions and the 
observations of students from a class survey at the end of the course.  Finally, I offer best 
practices for using this Debate-Discussion component across disciplines. 
 

A Brief Review of Collaborative Learning 
 
There is ample evidence, discussed over several decades, that successful teaching and 
learning requires collaboration among teachers and learners. Collaborative learning is 
similar to cooperative learning in which knowledge is constructed and negotiated in so-
cial-cultural contexts with others in a collaborative process. It emphasizes the interde-
pendence of the learners and the communal nature of the process as knowledge is negoti-
ated and co-constructed through dialogue and problem-solving. Collaborative learning is 
anchored in constructivist philosophies and learner-centered methodologies; in these 
learning environments knowledge is co-constructed through active engagement (sense 
making) with ideas and phenomenon. (Bruffee, 1993; Fosnot, 1989; Lebow, 1993; Myers 
& Jones, 1993;  Savery & Duffy, 1996;   Slavin, 1991; vonGlasersfeld, 1989). 
 
Cooperative learning approaches to teaching and learning are based on group theories and 
communication. To be successful, cooperative or collaborative learning groups must have 
an interdependent goal structure as well as a division of labor and resources, equal reward 
system, and individual accountability.  Successful collaboration requires group members 
to perceive mutual benefit, build trusting relationships, and accommodate differences in 
values and cultures (Blumenfeld, Marx, Soloway & Krajcik, 1996; Chrislip & Larson, 
1994; Johnson & Johnson, 1994; O’Donnell & 0’Kelly, 1994; Rothwell, 1998; Smith & 
MacGregor, 2000, Webb, 1982).        
 
Continued support for these kinds of learning environments is evidenced by recent jour-
nal articles.  They focus on innovative teaching and reveal that the case for constructivist 
and collaborative learning remains strong.  What is particularly noteworthy in these is-
sues is the continued focus on directly engaging students in the learning process. Kenny 
and Wirth (2009) rely on theatrical performance and improvisation strategies to help in-
structors understand how to involve students directly in their learning.  Bryson and Hand 
(2007), in their article about student engagement, not only advocate constructivist teach-
ing but also claim that for deep learning “multi-faceted engagement is required” (p 349).  
An important aspect of the multi-faceted approach means “engaging the learner’s per-
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sonal stance in the learning process” (p. 352) and thus the teacher’s role is to “facilitate 
the student’s task of constructing her/his own views about the subject and the world” (p. 
351).  I would also argue that part of this multi-faceted engagement should also help stu-
dents’ locate their own identity (understanding who they are, where they came from cul-
turally and what kind of citizens they aspire to be) as they construct and co-construct 
knowledge and understandings (see Magolda, 2000 for examples of incorporating stu-
dents’ worldviews and identities into the learning process). This kind of engagement oc-
curs through critical reflection and analysis and is fostered through collaborative dia-
logues in which ideas and different perspectives are “discussed, debated, and negotiated 
with peers and instructors” (Johnson & Brescai, 2006, p. 58).  Furthermore, as Ash & 
Clayton (2009) explain “a critical reflection process that generates, deepens, and docu-
ments learning does not occur automatically—rather, it must be carefully and intention-
ally designed” (p. 28). 
 
While I claim that the course, Rhetoric of the Civil Rights Movement, is designed to en-
gage students with the subject matter and with each other, it is my carefully and inten-
tionally designed Debate-Discussion Learning Project which most successfully achieves 
this objective.  
 
The debate-discussion project described and analyzed in this essay can be adapted in any 
discipline for somewhere in every discipline there are topics that benefit from students 
and instructors wrestling with the subject matter in reflective and analytical dialogues.  
While many instructors use teacher-led classroom discussions rather than lectures as a 
way of teaching, it is less common for students to prepare and conduct classroom discus-
sions.  This essay delineates why and how student-led discussions enhance students’ 
learning and are rewarding for students and instructors. 
 

Description of Course: Rhetoric of Civil Rights Movement 
 
The major focus of this course is to examine the persuasive strategies employed by the 
leaders, organizations and ordinary citizens of the Civil Rights Movement during the time 
period captured in the PBS Documentary series Eyes on the Prize2. Using historical foot-
age along with contemporary interviews, the series covers the major events of the civil 
rights movement from 1954-1985.  The actual footage of the non-violent strategies em-
ployed by college students in the lunch-counter sit-ins along with the rhetoric of Martin 
Luther King, Jr. (MLK) in contrast to the rhetoric of Malcolm X and Stokley Carmichael 
and the images of the Black Panther Party members are just a few ways that students in 
this course become directly engaged with the subject material. The accompanying book 
(Carson, et al, 1991) and internet website3 that compliment the documentary series cover 
the same time-period and events and extend the documentary coverage.  For example, the 
first video documentary presents the Montgomery Bus Boycott and introduces young 
MLK’s entrance into the movement through a snippet of his speech at the Holt Baptist 
Church. In the accompanying book, MLK’s complete speech on December 5, 1955 is 
provided. The internet website serves as a study guide as it presents a link to each of the 
                                                 
2 http://www.pbs.org/wgbh/amex/eyesontheprize/about/index.html 
3 http://www.facinghistory.org/resources/publications/eyes-prize 
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video episodes which contain a description of that particular episode’s historical events 
plus additional text of the interviews seen in the video episode; it also has questions to 
stimulate connections and discussion.  
 
The PBS Documentary has fourteen 60-minute episodes and the first eight are covered 
fully in this course so that students can examine the movement’s major events of the non-
violent strategies and the rhetoric of “Freedom Now” espoused by MLK in contrast to the 
call for forceful-violent resistance and the rhetoric of “Black Power” which was advo-
cated by Malcolm X, Stokley Carmichael, and the Black Panthers Party.  With each video 
episode (and the accompanying book and internet guide), I have selected a specific aca-
demic article that analyzes the event, a speech or a particular individual in the movement.  
Thus students have ample resources at their fingertips; all course assignments, readings 
and resources are posted on our Blackboard site for the course. Furthermore, they receive 
a reading list of specific academic articles that they can refer to for further study.  These 
assigned readings and resources are designed to assist students in their two major course 
assessments: a mid-term and final analytical research paper (for a copy of the syllabus, 
lists of readings, and these analysis-paper assignments, see the author’s Internet site 
http://www.uncw.edu/com/RCR.html).  
 
Before students are exposed to the footage and actual events beginning in 1954, we ex-
amine the events of a recent CNN Documentary of a modern-day protest and fight for 
Civil Rights which occurred in Jena, LA in 2006.  This video documentary is used along 
with Barack  Obama’s speech on race relations (A More Perfect Union delivered March 
18, 2008) to provide students with the understanding of the existence and complexity of 
race-related issues in today’s world and to provide them with two different artifacts to use 
to conduct a rhetorical analysis first in small groups and then individually (see 
http://www.uncw.edu/com/RCR.html for a copy of the group assignment titled “Judg-
ment in Jena” and the response analysis paper).  Since this 2006 CNN documentary ex-
amines the controversy surrounding the events of “three nooses hung on a tree in a local 
high school,” the charges brought against six (under-aged) black students of attempted 
second-degree murder and conspiracy, and the subsequent media attention and protest 
which brought over 15,000 people to the small southern town (population: 3000), it pro-
vides an excellent opportunity for students to engage in a debate-discussion of a modern-
day civil rights protest movement and the issues of race surrounding it. As a result, stu-
dents experience their first round-table, face-to-face discussion in which they are engaged 
with the subject matter and with each other.  As the facilitator of this first debate-
discussion, I encourage students to express their different perspectives and viewpoints 
surrounding these controversial issues of hate crimes and civil rights. I make an effort to 
create a comfortable trusting environment in which differences of opinion are tolerated 
and even encouraged. Therefore, the groundwork is laid for their Debate-Discussion 
Learning Project which fosters student engagement and occupies the vast majority of the 
course.  
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Debate-Discussion Learning Project: How it Works 
  
I intentionally and carefully selected the name of the Debate-Discussion Learning Project 
avoiding the use of the word “presentation.”  Specifically my role is to teach students 
how to take on the role of facilitators of learning as they prepare and implement a focused 
debate-discussion on selected issues and questions from an episode of Eyes on the Prize 
and the related reading(s).  By using the words “debate” and “discussion” students under-
stand that their role is to expect and encourage different viewpoints on the topics and is-
sues from the assigned course materials. Furthermore, by calling it a learning project they 
also understand that these discussions must be designed so that their classmates actively 
participate and contribute to their learning. Students receive detailed instructions about 
the product and the process for the debate-discussion and understand that they will be 
graded on their individual preparation and implementation as well as on the instructional 
design and execution of the whole project (see http://www.uncw.edu/com/RCR.html for 
this assignment and detailed instructions). 
 
In the fourth week of classes, we begin with the viewing of the episodes from the PBS 
series “Eyes on the Prize” during a Thursday class followed by the accompanying stu-
dent-led debate-discussion on the next Tuesday.  This allows time for the student facilita-
tors (groups of 3) to prepare their debate-discussion design and for the participants (the 
rest of the class) to be prepared for the discussion. Thus all students (in groups of 3) have 
the opportunity to prepare and lead a debate-discussion for a full class period while the 
rest of the class members (along with the instructor) become participants in the discus-
sions.  The success of this project relies on the diligent preparation of both facilitators and 
participants.  Student facilitators must be guided as they construct the prompts and ques-
tions for discussion and student participants must be required to be prepared to partici-
pate in that discussion.   
 
The student facilitators are instructed to prepare a two-page handout with prompts and 
questions for discussion that covers the essential events in the episode as well as the as-
signed reading.  To assure success, students are presented with ample resources about 
how to prepare open-ended discussion questions and how to design and conduct a learn-
ing discussion (see http://www.uncw.edu/com/RCR.html for these resources).  Once the 
facilitators have completed their final draft of the handout for discussion, they meet with 
me so that I can review it and make final changes. In addition, I review the essential as-
pects of facilitating discussions: 
 

• Call participants by their names as they volunteer a response (students have 
desk name tags); 

• Call on participants who have not “volunteered” to encourage participation 
from all students;  

• Be comfortable with “think-time” or silence after posing a question for dis-
cussion;  

• Make connections between responses from participants; and,  
• Provide summaries between discussion topics.  
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I select questions from the facilitators’ handout that address the assigned academic article 
for the corresponding episode from the Eyes on the Prize documentary.  I, then, send 
these questions to the class as an assignment “Required Written Response” due the day of 
the discussion and part of their class grades. 
  
On the days of the discussion, the three student facilitators are responsible for arranging 
the participants’ chairs (22) in a semi-circle leaving a gap at the top of the circle for their 
three chairs. During these discussions, I became a participant and let students respond to 
the different topics before I add anything.  At each chair they place a copy of their hand-
out which has the discussion purpose as well as the prompts and questions (see 
http://www.uncw.edu/com/RCR.html for examples of these handouts—The Awakening 
and Mississippi: Is this America?—created by student facilitators and for the correspond-
ing “Required Preparation and Written Response” for the participants).  Although these 
discussions are scheduled for 60 minutes, they frequently last 65 to 70 minutes especially 
when students are actively engaged in discussing controversial topics.  
 

Debate-Discussion Learning Project: Why it Works 
 
It is essential to provide an open trusting classroom environment so students can feel 
comfortable expressing their opinions and different viewpoints.  On the first day of 
classes I talk about why I designed and elected to teach this course which focuses on the 
rhetoric and the persuasive strategies of the Civil Rights (CR) activists and events.  I also 
talk frankly about growing up in south Louisiana in the 50’s and 60’s and my memories 
and experiences as a white middle-class teenager; I disclose to students my “unaware-
ness” of the real struggles of  black citizens.  I talk about my grandmother’s (born in 
1895) fear of blacks and my mother’s (born 1921) memories as a young girl seeing water 
fountains with “whites only” and “colored only” signs.  Since the Montgomery Bus Boy-
cott and the Freedom Rides are events that we examine in detail, I reveal that I had never 
ridden a bus until I was in graduate school in my late 20’s as my parents did not allow it.  
I am convinced that this self-disclosure of my own identity and history sets the stage for a 
trusting and comfortable environment and helps students feel more comfortable to dis-
cuss sensitive and complex issues about race.   
 
Second, a face-to face, round-table format is essential for this kind of discussion.  As 
Graetz & Goliber (2002) recognize, the importance of “face-to- face interaction” remains 
strong especially for collaborative learning environments and “successful universities 
will provide student and instructors with environments that facilitate collaborative learn-
ing” (p. 20).  Clearly, a physical environment which allows students to turn their desks 
and chairs towards one another to engage in face-to-face interaction personalizes and en-
hances collaborative learning.  Furthermore, face-to-face interaction helps students feel 
more accountable to and, eventually, more comfortable with each other.  
 
Third, engaging students, through documentaries (and interviews) in the events and lives 
of the CR activists from the 50’s and 60’s is central to the success of this course. As part 
of their own reflection process and for my edification, students have an opportunity to 
respond to open-ended questions at the end of the course  One of the questions asks stu-
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dents to describe what they learned about the Civil Rights Movement that surprised them.  
Several students commented that it was the actual visuals, the ability to see and experi-
ence what had happened and to listen to the testimonies of the blacks and whites on both 
sides of the fence that made their learning and discussions more meaningful and memo-
rable. The following three accounts from students reveal the value of these documenta-
ries: 
 

To see the brutality that blacks were exposed to on a daily basis was horrifyingly 
surprising.  Of all the other content of the class, this stuck out the most. Sure, I 
was educated on several issues and several important figures and organizations, 
but nothing truly surprised me except the visual images of whites attacking and 
harassing blacks for no other reason than their skin color (White male, fall 2008).    
 
I have been reading about slavery and the Civil Rights Movement since I was a 
little girl.  I don’t think that I was particularly surprised by the content, but it was 
an entirely new experience to learn by watching the videos.  It was amazing to see 
actual footage from that time, and to listen to people talk about their personal ac-
counts with the movement.  (Black female, fall 2008).  
 
Utilizing documentaries was a great way to capture the heart beat of the civil 
rights movement.  It gave me such a unique vantage point; it was as if I was 
watching the events of the civil rights movement from an observation deck.  What 
a fantastic way to view history and understand the severity and the historical sig-
nificance of the events that took place (White male, spring 2010). 

 
The documentaries and interviews of the CR activists sparked round-table discussions as 
students recalled the images and debated, for example, whether the CR activists were jus-
tified in using children in the marches.  Two students argued about the “morality of using 
children in the marches.”  The white student asserted that young children should not par-
ticipate in marches and be protected while the black student claimed that it is impossible 
to protect black children from discrimination and disclosed her experiences at age five 
when she first felt the stigma of not being white.  This was a particularly instructive dis-
cussion as students explored the role of history and its impact on self and cultural iden-
tity.    
 
That discussion and others similar to it inspired me to ask the following question: “How 
did the study of the Civil Rights Movement impact your view of yourself as an Ameri-
can?” The following two responses speak to the value of educating the whole person by 
incorporating students’ world views as well as self-identities and reflective knowledge of 
history into their education (Magolda, 2000): 
 

At times I felt almost ashamed by still calling myself a southerner because of the 
horrible things that occurred in the South.  I also feel that, not only did I become 
more aware about the Civil Rights Movement, I found a new respect and admira-
tion for those who fought for their freedom.  It made me proud to be an American 
because it shows our Nation can change (White male, fall 2008).  
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I felt proud to be a biracial American, in that my ancestors fought for me to be 
able to have the rights that I do today.  Furthermore, I would argue that they 
fought for my existence as a biracial American; it may have been harder for my 
parents to be together had these changes not occurred.  I also felt hopeful because 
history proves that with the right inspiration we can create change.  (Biracial fe-
male, fall 2008) 

  
Finally, the debate-discussion project worked, I believe, in part because my practice was 
to routinely intervene in the process of learning by helping the student facilitators suc-
ceed. I made sure that their handouts for the discussion covered the essential aspects of 
their assigned Eyes on the Prize episode as well as addressed the important points of the 
assigned readings.   
 
Discussion as a collaborative learning tool cannot be successful without a focused pur-
pose and well designed prompts and questions to help carry out that purpose. Each hand-
out constructed by the student facilitators needed to be fine-tuned to assure the kind of 
open-ended and challenging questions that can spark discussion and debate.  For that rea-
son, I required all student facilitators to meet with me as their final preparation to get 
feedback on the handout and to be reminded of the essentials of facilitating a discussion.  
 
Furthermore, without the diligent preparation of the participants the discussion was 
doomed to fail.  Students had to watch the Eyes on the Prize episode (copies are on li-
brary reserve) and had to do the assigned readings; thus, attendance was required and 
points awarded (or lost) for their written responses to these readings.  I have learned 
through experience that many students fail to do assigned readings without extrinsic mo-
tivation.  The loss of grade points was only partial motivation; the value of saving-face in 
front of classmates was an important motivator for students to be prepared.  Several stu-
dents acknowledged this in their end-of-course questionnaire.  The following three stu-
dent responses speak to the value of required and graded readings for discussion:  
 

. . . I must say that the required responses that we had to give to you may have 
played a part in this.  I definitely took extra time to respond thoroughly and even 
take notes on the reading so that I could be well prepared for the round table dis-
cussions (spring, 2010). 
 
In a “round table discussion” style classroom, students know that they will have to 
discuss an issue or topic during almost every class meeting.  This ensures that the 
assigned material will be read by students because they are expected to partici-
pate.  The writing that followed the reading seemed like such a pain to me in the 
beginning of the class, but I found out that it was a great way to organize my 
thoughts in order to share them with the class (fall, 2008).  

 
These discussions also helped to demonstrate the relevance of doing the outside 
class readings and responses.  I would have found some of the readings to be very 
tedious if I knew I was just going to sit in class and listen to a lecture the next day.  
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But since we needed to do the readings in order to participate actively in the dis-
cussions, I found reading them to be very interesting (spring 2010). 

 
It was reassuring to read that students realized the value of the required responses and 
found their individual written responses to be helpful for the round-table discussions. 
Even though these responses were only worth five points each, students diligently sub-
mitted them throughout the semester.  Students were clearly motivated to complete these 
weekly responses because of potential points to be earned as well as accountability to 
their fellow students during these face-to-face discussions.  
 
It would seem neglectful and a lost learning opportunity for students to view these docu-
mentaries and not spend time sharing their responses and engaging in critical reflection 
and analysis of what it means as part of their history and in their present lives.  As one 
student explained (spring, 2010), “it [debate-discussion] encourages all parties involved 
to prepare, get involved, and take charge of their own learning and thinking.”  The fol-
lowing three student responses from the end-of-course questionnaire corroborate my ob-
servations of the value the debate-discussion:      
 

As a participant, I was able to learn from other students who would then spark my 
contribution.  Participants were able to feed off the energy and responses of oth-
ers, and this truly made the process dynamic.  I thought about aspects of the Civil 
Rights Movement that I would not have thought about without the inclusion of 
my peer participants (fall, 2008). 

 
There were different opinions that led to branching out and critically thinking 
about different aspects of the movement, including the reasons why events hap-
pened and the leadership skills used by MLK, Carmichael, and Malcom X 
(spring, 2010).  

 
Anytime I have the opportunity and the responsibility to offer my feelings, obser-
vations and reflective thoughts through substantive discussion and debate, it in-
creases my understanding of an issue and, at times, changes my view of an issue.  
Discussion is a great way to share, challenge, refine, defend, and even process 
what you believe.  Processing through audible discussion helps individuals de-
velop concrete, quotable answers to difficult questions (spring, 2010).  

 
Students readily acknowledged the value of a well-planned and focused discussion in 
their ability to understand course materials and different perspectives.  Collaboration and 
discussion among students is widely advocated in teaching/learning scholarship.  In a 
joint report, titled Powerful Partnerships: A Shared Responsibility for Learning, a task 
force made up of members of three educational associations (American Association of 
Higher Education, et al, 1998) outlined ten “Learning Principles and Collaborative Ac-
tion.”  While it seems that the design of this course and the Debate-Discussion Learning 
Project encompasses all ten principles to some degree, the following principle (#5) was 
most clearly evident: “Learning is done by individuals who are intrinsically tied to others 
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as social beings, interacting as competitors or collaborators, constraining or supporting 
the learning process, and able to enhance learning through cooperation and sharing”  
http://www.aahea.org/bulletins/articles/Jount_Task_Force.htm. 
  
The debate-discussion worked best when all participants were prepared to engage and 
were in an environment conducive to engagement and collaborative learning.  It en-
hanced students’ learning and understanding of the roles of self, history and cultural iden-
tity.    
 

Conclusion and Best Practices  
for using the Debate-Discussion Project across Disciplines 

  
There is ample evidence that successful teaching and learning requires collaboration 
among teachers and learners. Although this collaboration can take many forms, I have 
found classroom discussions prompted by open-ended and increasingly challenging ques-
tions to be most rewarding.  While classroom discussions work best with smaller classes 
(under 25 students) they are possible with larger classes.  Discussion in large classes can 
be organized by dividing students in small groups to discuss issues and then gathering 
responses from the groups to bring back to the class as a whole.  However, the key to en-
gaging students in their learning is to have them think through the issues individually be-
fore they discuss it with their classmates. For discussions to be successful, participants 
must be prepared as well as willing to think out loud and take risks as they explore issues 
and co-construct meanings.    
    
The debate-discussion project can be adapted in any discipline for somewhere in every 
discipline there are topics that benefit from students and instructors wrestling with the 
subject matter in reflective and analytical dialogues. I suggest the following as best prac-
tices for these dialogues to be productive and successful: 
 

1. Regard students as partners in the learning process and trust them to be credible 
and competent; that is, have high expectations for them to succeed;  

2. Create a trusting and comfortable learning environment;  
3. Make certain that all participants are prepared to participate in a discussion; 
4. Intervene in the learning process to assure that the discussion will be productive 

and successful; and,  
5. Have students engage in face-to-face interactions and become a participant in the 

discussion.  
 

It is important to note that facilitating substantive discussions as a way of teaching can be 
more challenging than using lectures; however, they are infinitely more rewarding for 
students and instructors.   
 
I am convinced that the Debate-Discussion Learning Project worked to enhance students’ 
learning and experience of the Civil Rights Movement.  It was, in my opinion, student 
engagement through collaborative learning in its most productive form.  It engaged the 
whole student, his/her world view, identity of self and reflective knowledge of history.   
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“Mind the Gap” in the Classroom 
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Abstract 

 
This reflective essay describes a teacher’s development of a student-centered approach to 
teaching which bridges the gap between students’ knowledge before and after a course.  
In “mind the gap teaching,” students’ prior knowledge leads the conversation and, in turn, 
the teaching, allowing them to integrate new information more effectively. 
 
Keywords: Student-centered learning, student led discussions, teacher reflections, 
classroom dialogue.  
 

 
Anyone who has ever travelled on the London subway, or the tube as it is known there, 
has heard the caution to “mind the gap” as the train pulls into the station.  The phrase has 
been in use since the late 1960’s and it is delivered as an automatic message to warn 
passengers to step clear of the gap between the train door and the station platform as they 
leave the train.  I often think of this phrase in association with university teaching. 
 
As a now seasoned faculty member, I am keenly aware that one strategy for increasing 
learning amongst our students is to be sure to integrate the new knowledge they are 
acquiring to the prior knowledge they held (Fink, 2003).  We must help the students 
bridge the space between what they come to us knowing and the knowledge we want 
them to have upon leaving us.  It is our job to be effective in helping students integrate 
old and new knowledge so that from that point forward, they can use the knowledge to 
analyze and synthesize at higher levels (Bloom, 1956) as they move forward in their 
educations and careers.  That is indeed a gap that must be minded.   
 
Like the London tube, this gap can be treacherous.  In many classes, we are uncertain that 
our students come to us with any prior knowledge about the content we are teaching.  
This poses a unique problem to us as teachers.  If we aren’t sure that students in our 
classes hold any prior knowledge, we may struggle to help them make connections to 
what we are teaching and to help them integrate the new information into their mental 
models.  If we believe that they hold certain knowledge, based on the completion of a 
course prerequisite, for example, we enter dangerous territory in basing our teaching on 
assumptions of their existing knowledge.  In other words, we can mind the gap, but how 
do get across it safely and effectively in the classroom? 
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From Teacher-Centered to Student-Centered Teaching 
 
After 10 years of university teaching, I have developed what I have come to think of, 
with hindsight and reflection, as “mind the gap teaching.”  This method has evolved for 
me over the years as I have struggled to identify what it is I am doing and why it seems to 
work.  When I first began teaching, I was entirely focused on content.  I made many bad 
assumptions and knew little about how people learn.  I took it on faith that because stu-
dents had passed the courses leading up to mine, they would come to me equipped with 
the prerequisite knowledge needed to understand what I was teaching them.  The empha-
sis was on me and my classroom was very teacher-centered (Barr & Tagg, 1995).  Per-
haps because I had not learned about being student-centered yet, I did not give any con-
sideration to how to unpack my new content in a way that would be meaningful or endur-
ing for my students.  I came to class with every little detail of what I wanted to say to 
them prepared.  The only time I created opportunity for them to speak was when I asked 
if they had any questions.  I may have been less successful than I would have hoped. 
 
After a short period of time, I started realizing that I was perhaps making some false as-
sumptions about the prior knowledge that my students brought with them to class.  Be-
cause I began to realize that my students were not always confident in the knowledge I 
thought that they would have upon beginning a course, I began to check in with them re-
garding prerequisite information.  I still planned out most details of what I wanted to say, 
but I was becoming more aware that I wasn’t always right in my assumptions about their 
previous learning.  I began moving toward being more student-centered (Barr & Tagg, 
1995) by taking the time to be sure that they were firm in their knowledge of past mate-
rial before moving on to introducing new content I know now that the extensive use of 
lectures is ineffective for promoting thought, changing attitudes, inspiring interest, ad-
vancing personal and social adjustment, or for teaching behavioral skills (Bligh, 2000).  
However, at that time I still, unfortunately, relied primarily on lectures that I had planned 
and had control over. 
 
Jump forward a few years and take into account a great deal of learning about the schol-
arship of teaching and learning (SOTL).  Thanks to my many patient and knowledgeable 
colleagues, I began to learn about Bloom’s taxonomy (1956), Carroll’s mastery learning 
(Block, 1971), Barkley, Cross and Major’s (2005) work on collaborative learning tech-
niques, and Fink’s (2003) integrated model of teaching, for example.  As my classrooms 
became far more learner-centered (Barr & Tagg, 1995) and far more interactive, I spent 
more time listening to what my students knew from prior experiences and what they 
thought they understood from our class.  I regularly walked out of the classroom thinking 
that the students were amazing in what they knew and what they brought to the class-
room.  Even in classes where I was introducing completely unique and novel information, 
I found that students routinely had some piece of knowledge, experience, or insight from 
somewhere in their past that lent itself to making the connections that would bridge the 
gap.  All I had to do was give them the opportunity to teach me what they knew. 
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“Mind the Gap” Teaching 
 
And so began my process of being so student-centered that I rarely begin any class with 
the information I plan to present anymore.  Make no mistake, I still go in to each class 
with a plan and a very clear sense of what information I expect them to learn by the end 
of class.  The goal/outcome for the teaching hasn’t changed, but the process has.  I no 
longer attempt to deliver instruction so much as I try to create opportunities for student 
learning within the classroom (Umbach & Wawrzynski, 2005). Instead of beginning a 
class by delivering a lecture, I typically begin class by sharing what we will be talking 
about that day, and then asking them what they already know about that topic or what 
they think they know, which may be very different.  In this way, I learn what prior learn-
ing they have retained from other courses.  I learn what assumptions or biases they have 
about the topic.  I learn about their life experiences outside of the classroom that may 
have given them a very intimate, if not different, point of view on the topic.  I let them 
lead me, whether their information is right or wrong, academic or personal.  I accept most 
all of it and write much of it on the board.  Before long, the board is covered with their 
comments, thoughts, and observations rather than just mine.  We move from the students’ 
ideas forward toward the learning objectives together in a discussion format.  Together 
we explore the details of what is right or wrong; what needs to be expanded upon or 
linked to other content; and what the implications are of the newly discovered set of 
ideas.  I add some of my own thoughts too.  In this way, the material is addressed and 
learning new information takes place, all without my delivering a monologue. 
 
The process of taking in information from them first, before I try to teach them, does nu-
merous things for our class.  First, and perhaps most importantly from the stand of this 
paper, it allows me to mind the gap.  By finding out where they are cognitively and affec-
tively (Bloom, 1956) before I introduce new material, I am able to share new information 
more appropriately because I know what their current knowledge is.  In the process of 
gently making the corrections, adding clarifications, and highlighting their comments, I 
weave together their old learning and their new without having to deliver formal lectures.  
What I find is that the class is now led by them, focused on moving them toward new un-
derstanding and skills, and at the end of the day, we have accomplished the same goals as 
I had set out to accomplish when I first started teaching through 100% lecture. 
 
Benefits of Minding the Gap 
 
There are what may be considered by some to be secondary benefits of my “mind the gap 
teaching.”  I don’t believe that they are secondary in that they are less important so much 
as they are extra perks that come along with the process.  By avoiding lengthy lectures, I 
avoid the obvious pitfall of boring my students to tears during each class (Bligh, 2000).  
They may choose to be quiet during the conversation.  They may or may not choose to 
add their views to those on the board, but they are not listening to just me and it is more 
engaging to listen to discussion than to listen to one speaker for any length of time.  
These classes are lively and I sense that there are more people participating than there 
were when I only stopped my lectures for long enough to ask questions.  This process has 
increased the degree of engagement and reciprocity in my classroom, both of which are 
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associated with good learning outcomes (Chickering & Gamson, 1987; Kuh, 2009).  Prior 
to receiving tenure, a colleague who came to observe me teaching remarked on the over-
all high level of engagement of a large percentage of students in my classes.  At the time, 
I knew it was a positive observation, but I had no clear sense of what to attribute it to.  I 
believe, however, that what he was seeing was the result of this process I was using to 
teach. 
 
I believe, based on the quality of comments that students contribute to the discussions, 
that they are thoughtful and reflective about their knowledge or experiences as they share 
them with the class.  They know that they are quite likely to have their comments written 
on the board and want those comments to reflect on them positively as contributors to the 
discussion.  This leads to what may be another secondary, but for me critical, benefit of 
mind the gap teaching.  When I spend that much of our class time listening to their com-
ments, writing down what they say, and then expanding on their thoughts, I communicate 
to them unequivocally that their ideas are important to me.  I convey to them that I am 
not the only person in the room with knowledge worthy of sharing and that we all bring 
something of value to the teaching and learning table.  They know that I respect their 
opinions and in turn, them.  Creating the opportunity for an exchange of ideas and shar-
ing of information, I am no longer the sage on the stage, not to be approached because I 
know it all and they know nothing.  I am now a partner in their learning and accessible to 
them.  I create the opportunity to connect on an affective level.  Making affective connec-
tions with faculty is a key contributor to students’ development of their emerging profes-
sional identity (Chickering & Reisser, 1993).  By increasing their engagement with the 
course content and with me, I influence how they feel about the course and their learning 
experience, which positively influences their cognitive processes (Bruinsma, 2004).  I 
find that the conversations begun in the classroom no longer end in the classroom.  Often 
they continue into the halls after class and in my office during office hours.  
 
I know that this process may look very different in different disciplines and in different 
types of college classrooms.  There is a marked distinction between what an 18 year old 
freshman comes to us knowing and what a doctoral student who has been working in his 
field for 10 years brings with him.  On the face of it, this process may appear to be im-
possible for some classes.  While that may be, I doubt it.  The reality is that even the most 
wide-eyed, dewy-faced freshmen are not blank slates.  They come to us with 18 years of 
some kind of learning and life experiences.  They might not know anything at all about 
the topic that they are there to learn about, but they might think that they do.  The place to 
begin the conversation with them might be what they think they know about the topic, 
what they have heard, and where they have heard it.  This is a common classroom as-
sessment technique described by Angelo and Cross (1993).  An astonishing number of 
our students come to us with life experiences that have taught them informal lessons that 
are relevant in some way to what we are there to teach.  We often don’t have any sense of 
their life knowledge because we don’t take the time to ask or the time to listen.  When I 
first began to use this method in an Introduction to Special Education course, my assump-
tion was the virtually none of the students would know anything about most of what I 
was going to teach them.  As I began listening to them and allowing their comments to 
lead the discussions, I learned that many had grown up around children or siblings with 
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disabilities and they had an entirely different, but very valuable, perspective to share with 
the class. 
 
Ways to Begin Finding the Gap 
 
There are numerous ways to begin identifying that elusive gap between what our students 
know and what we want them to know.  The most critical aspect of all of them is giving 
the students an opportunity for their voices to be heard.  One common method is the use 
of classroom assessment techniques (CAT) noted above (Angelo & Cross, 1993).  Some 
CATs feel more formal, such as administration of a “pre-test” at the beginning of a 
course or a specific topic.  With this method, the teacher administers a test to the stu-
dents, to find out what the students know about the content that they are about to teach.  
Students are informed that the expectation is not for them to know the correct answers in 
order to allay anxiety.  This method also consumes minimal time during the class, if that 
is of particular concern at a given point in time. 
 
More informal methods of identifying the students’ initial knowledge include the use of 
more collaborative learning techniques (Barkley, Cross & Major, 2005), such as the 
think-pair-share process.  Using this process, I ask students to identify some previous 
formal or informal knowledge.  For example, in a class where I know that they have not 
had the content formally before, I might ask them to think about what they have heard, 
seen, or think that they understand about an issue.  They write down their thoughts, share 
it with the person next to them who also shares her thoughts, and then bringing the entire 
class back together, the students report out what each group listed.  In this way, no one 
individual has to claim their knowledge as their own, but as coming from within the 
group.  This is particularly effective if students fear that their thoughts may be inaccurate 
or ill-informed and therefore might embarrass them.  I find that this exercise is helpful for 
topics where the students think that they understand something, such as autism, but truly 
only have popular media-based knowledge. 
 
I also use the think-pair-share process for topics that I expect students to have prior for-
mal knowledge of from a preceding course.  If I want to learn what students have retained 
from a course taught by a colleague the semester before, I will ask them to create a list of 
that knowledge or describe the concept individually, share it with the person next to 
them, and then have them report out to the entire group to identify quickly how much has 
really been retained. 
 
The critical piece of the practice, independent of how I approach finding the gap, is using 
what I learn to lead the discussion of the content forward.  As the small groups report out, 
in the collaborative learning techniques, I write their comments on the board.  Often, I 
organize them as I am writing them.  I might put comments that address an early phase of 
a developmental issue on the left side of the board, the middle phase of development in 
the middle of the board, and late stages of development on the right side of the board.  As 
I write, I invite discussion from all members of the class.  I add these comments to the 
board, particularly highlighting the ideas that I would like them to retain, and add my 
own thoughts and bits of information.  When we are done, the students have notes, which 
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they have invariably copied right off the board, which are already organized by a time-
line, or some other category, that reflects what they were supposed to be learning.   
 
I have not yet begun to collect data on the impact of minding the gap in my courses.  In 
many respects, we already know from previous literature that (Chickering & Gamson, 
1987; Fink, 2003; Kuh, 2009) teaching techniques that allow for integration of previous 
knowledge and new knowledge while actively engaging the students improve learning 
outcomes.  If I need further proof of this, I might, as noted above, make use of pre-test 
and post-test measures.  However, I suspect that one of the most valuable characteristics 
of this teaching for my students’ learning is their recognition that I place importance on 
their ideas and understanding.  The next step for my work will be to study learner satis-
faction, through survey tools or interviews, with their learning in this format.  Finding the 
affective connection between this method of teaching and student experiences would 
yield valuable insights into the teaching and learning process (Bruinsma, 2004; Chicker-
ing & Reisser, 1993). 
 
By minding the gap between what my students already know and what I want to teach 
them, I have created a student-centered classroom (Barr & Tagg, 1995).  The process al-
lows them to lead and for me to follow.  I still teach.  I still do my best to impart new in-
formation.  I don’t note any decrease in the amount of learning.  There is no evidence that 
their performance on assessments has declined.  At the same time, I have little concrete 
evidence that their performance has increased as a result of my teaching method.  What I 
do know is that for the 110 minutes that we are all in the classroom together, there are 
more of us actively participating in the educational process than there used to be when I 
lectured.  By minding the gap, none of us, the students nor myself, trip and fall into the 
space between what was known before and what is known now as much as we used to. 
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Abstract 
 
This paper describes specific active learning strategies for teaching computer science, in-
tegrating both instructional technologies and non-technology-based strategies shown to 
be effective in the literature. The theoretical learning components addressed include an 
intentional method to help students build metacognitive abilities, as well as improve on 
their self-efficacy, both inside their chosen discipline and connections to other interdisci-
plinary topics. The results indicate that students are very open and eager to embrace 
novel ways to become engaged in learning in the area of computer science. 
 
Keywords: Active Learning, Flip Camcorder, Emerging Technologies, Metacog-
nition, Self-Efficacy.  
 

1. Introduction 
 
There are many different methods to teach computer science courses. Traditionally 
teacher-centered didactics are widely used in the United States and many parts of the 
world. In recent years, some learner-centered approaches that encourage active learning 
have been explored and implemented. Such pedagogical innovation is so important that 
the University of the Pacific (Pacific) states its mission as “to provide a superior, stu-
dent-centered learning experience integrating liberal arts and professional education 
and preparing individuals for lasting achievement and responsible leadership in their 
careers and communities.” 
 
Computer Science (CS) is a discipline that explores how to use computers to solve real 
world problems. Therefore, it is crucial to create an active learning environment to im-
prove students’ comprehension and retention of material, allow students to take control 
and regulate their own learning, and eventually empower them with necessary skills to 
solve problems outside of the classroom. Studies also show that “active learning is espe-
cially effective for CS students who tend to be visual/intuitive learners (Briggs, 2005).” 
To achieve our goal of keeping students engaged in an active learning environment, 
throughout the teaching and learning process, it is important to continue our own inquiry, 
as CS instructors on how people process information and subsequently learn in a deep 
and authentic way: How can we effectively use appropriate, functional emerging instruc-
tional technologies to address this goal of applied understanding? Will spending consid-
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erable time and energy attending to an active learning environment address this question? 
What is the extent of freedom and autonomy which students can be provided to encour-
age an active and empowering learning experience? 
 
In the Introduction, Section 1, we have provided a brief background on this study. In Sec-
tion 2, we review previous efforts and literature in developing pedagogical approaches 
that promote active learning. The strategies which we were used are described in Sections 
3, the findings are shared in Section 4, our conclusions are summarized in Section 5, and 
the future work is described in Section 6. 
 

2. Literature Review 
 
The use of active learning techniques are increasing in many disciplines of higher educa-
tion and the field of computer science and engineering is no exception. In its basic form, 
active learning is defined by many and in many ways; however, most agree that there are 
several essential components. First, active learning is considered as anything other than 
passively listening to lecture, where students apply material to “real life” situations  
(Paulson & Faust, 2002). Second, in a typical active learning environment, “students 
must talk about what they are learning, write about it, relate it to past experiences, and 
apply it to their daily lives. They must make what they learn part of themselves (Chicker-
ing & Gamson, 1987).” Third, active learning should be supported because “what stu-
dents learn is greatly influenced by how they learn, and many students learn best through 
active, collaborative, small group work inside and outside the classroom (American As-
sociation for the Advancement of Science, 1989, 1990; National Research Council, 1995, 
1996; National Science Foundation, 1996; Springer, Stanne, Donovan, 1998).” The con-
nection between collaborative/cooperative learning and relevance in applying these skills 
towards an authentic, contextual scenario becomes a key, especially in areas such as en-
gineering and computer science. Research shows that “an active learning environment 
can help by sharing experiences, and providing guidance and support (Johnson, Johnson, 
& Smith, 1991).” Fourth, as Briggs (2005) points out, in a rapidly changing field as 
Computer Science, “students tend to be active and visual learners” and it is beneficial to 
provide a learning environment where students can interactive with the material. Over the 
years, various strategies have been developed by CS instructors to promote active learn-
ing (McConnell, 1996; Chen, Christel, Hauptmann, & Wactlar, 2005; Anderson, Ander-
son, Davis, Linnell, Prince, & Razmov, 2007; Schweitzer & Brown, 2007). Active learn-
ing can incorporate many instructional methods, such as collaborative/cooperative, pro-
ject/problem-based learning, role play, debates, etc. and even the use of functional emerg-
ing instructional technology teaching tools. Lindquist et al. (2007) demonstrates how 
mobile phones can be used to “broaden and enhance the use of active learning in large 
classrooms.” Dumova (2008) studies the use of digital video assignments as an active 
learning tool. Another relatively new technology teaching tool is the Flip camcorder de-
vice (http://www.theflip.com/), shown in Figure 1, which is an easy-to-use, pocket-sized 
HD camcorder with simple user interface, built-in memory, and a flip-out USB arm that 
plugs directly into the PC or Mac. Using the Flip camcorder, instructors are able to 
quickly gather real-time evidence of students’ conceptual learning styles specific to their 
discipline. In one recent study using the Flip camcorder, the major finding was the 
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“breadth of generalizability for the use of this tool across disciplines for increasing stu-
dent engagement (Hargis & Marotta, 2010).” 
 

 
Figure 1. The Flip camcorder device 

 
 

3. Methods 
 
Throughout our teaching practice, we have used several innovative pedagogical ap-
proaches to achieve our goal of promoting technology-assisted active learning in CS edu-
cation. The guiding principle is to engage students in the process of active learning so 
that they can successfully meet learning goals. 
 
3.1 Using Advanced Teaching Tools 
 
Various online learning management systems, such as Blackboard, Sakai, Moodle, my-
CodeMate, and WileyPLUS, have been developed for delivering, tracking and managing 
training and education. These systems help instructors create a virtual classroom that al-
lows students to learn anytime, anywhere after class, which greatly enhances the commu-
nication between instructors and students. Easy access to a wide variety of digital learn-
ing content makes both teaching and learning more efficient and effective. Some systems 
provide interactive exercises that help students learn how to apply techniques to solve 
real-world problems. For example, we use myCodeMate, the completely web-based, 
textbook-specific homework and programming resource for the introduction to program-
ming course, to show students in step-by-step manner the way to write and test programs. 
It also automatically gives quick feedback on the students’ performance, from which in-
structors are able to evaluate learning outcomes and immediately adjust teaching pace 
and strategies to achieve the best teaching result. 
 
Since the spring of 2009, our classes began using portable Flip video camcorders in many 
of our activities. We found that, due to its easy-to-use interface and the flip-out USB arm, 
Flip video camcorders are very convenient for both instructors and students, in and out-
side of class- rooms. With limited efforts and time, Flip video camcorders can help us 
easily capture and share low-resolution video via e-mail and the Web, which greatly en-
hance the active learning experience. For example, in the Application Programming class 
(23 students), students in each group were required to work on a course project that em-
phasizes team efforts and member contributions. The success of a student project largely 
depended on group activities including group discussions and weekly presentations. Us-
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ing Flip video camcorders, we were able to record these activities, which documented the 
whole process of software development for each team and played an important role in 
project management. Throughout the semester, students could review these activities 
whenever necessary and instructors could use the video clips to evaluate the progress of 
all course projects. As an extra bonus, we found out that these video clips could be espe-
cially useful for students who had to miss the discussion or students who need more time 
to think to catch up. To monitor project progress, each team needed to give weekly mini-
presentations. We recorded these mini-presentations and played them back immediately 
to all students. When students knew their talks would be videotaped, they became more 
serious and tried to look more professional. Some students who were usually quiet in 
class actually spoke out in front of the Flip camcorder, which was really a surprise. We 
believe these particular types of activities might be helpful to students who might posses 
a marginal social anxiety disorder or students who are less confident in public speaking. 
When we used Flip video camcorders in the classes such as Introduction to Computer 
Science (10-20 students) and Design and Analysis of Algorithms (20-30 students), we no-
ticed that, by viewing different solutions students used to solve a single problem recorded 
by the camcorders, students could easily review solutions given by other students and 
gain better understanding of data structures and fundamental concepts, which in turn im-
proved their programming skills. 
 
Every year, we invite our CS alumni to visit our class for networking between students 
and alumni as well as gathering input from alumni on professionalism. By watching the 
video clips we prepared, our alumni have opportunity to observe some of our class activi-
ties and help us evaluate our efforts on improving teaching effectiveness. Their sugges-
tions are also recorded with the portable Flip Video Camcorder so that we could share 
their insights with our future students as well as create a clearinghouse of archived video 
information over the years. We believe these video clips will have positive impact on our 
students. 
 
3.2 Introducing State-of-art Technologies and Facilities 
 
Since computer science is a dynamically changing field, students should be exposed to 
state-of-art technologies and facilities throughout their learning experience. From our ex-
perience, the more students know, the more confident they become and the more active 
they are in future learning. It is especially important to senior students as they prepare for 
their job interviews. To help students be prepared for a quickly changing world, we de-
velop various class activities and course projects that get students familiar with advances 
in state-of-art technologies. For example, when teaching courses such as Operating Sys-
tems in a traditional way, instructors tend to focus more on lectures and lab assignments. 
Students usually feel bored during long lectures and sometimes become less motivated to 
finish lab assignments. However, to achieve teaching goals, instructors still have to make 
sure students understand course materials. As we know CS students tend to be active, we 
asked students to form groups and each group was required to lead regular class discus-
sions on one operating system they felt most interested. We instructors can then introduce 
terms and techniques in between their discussions. To document their discussion and 
presentations, Wiki pages and recorded video clips were used, which was proven to be 
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very effective in engaging students. We also found that it can actually be done without 
much effort as students themselves use different operating systems and they are all very 
open-minded to new technologies. Students felt more involved in the classroom. They 
were also willing to spend a lot of time after class to collect information for these operat-
ing systems and learnt many things that are usually not covered in textbooks. At the end 
of the semester, they were able to evaluate their systems from both user’s and developer’s 
point of view, which was really a big plus. 
 
To help students gain more practical experiences and prepare them for real-world chal-
lenges, when teaching system courses, we give students opportunities to install, use, and 
configure various systems including virtual machines and supercomputers. By comparing 
the running performance on different systems, students can easily see both strengths and 
limitations of these systems. One student, who took the parallel computing class previ-
ously, told the instructor (Gao) that, during a job interview, the interviewer was im-
pressed by the fact that the undergraduate student was able to write parallel programs on 
supercomputers. And some students were not successful in their interviews because they 
did not have similar training experiences. 
 
3.3 Promoting Students’ Creativity 
 
“You cannot teach a man anything; you can only help him to find it within himself.” 
 - Galileo Galilei 
 
One of the many challenges in teaching is that students are not uniformly interested in the 
topics being discussed, and students in any one class generally maintain a wide range of 
interests. We, as instructors, must be aware of this diversity and learn to engage all the 
students. Our teaching should be able to cultivate the students’ imagination and eventu-
ally retain their inherent creativity. To achieve this goal, assisted with various technolo-
gies, we also strive to give students more freedom on course projects. We encourage stu-
dents to be open-minded and creative, especially when they learn new technologies. 
 
For example, in the Distributed Computing class (12 students) during the fall 2009 se-
mester, students had freedom deciding which projects they would like to work on and 
could even develop their own projects. We had 7 groups of 1 to 4 students, each working 
on a distinct project. After the semester was over, three groups of students enjoyed their 
projects so much that they decided to continue their projects as independent study or sen-
ior project during the spring 2010 semester. With limited budget, one group of students 
even made great effort to build an up-to-date LCD panel based display system for our CS 
department. In this active learning process, we could see most of our students were able 
to move “beyond the textbooks” and became more creative and confident. 
 

4. Results 
 
To demonstrate the effectiveness of active learning pedagogical approaches, in our previ-
ous teaching experiences, we deployed both the traditional teaching methodology and the 
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active learning methodology. Before presenting results, we first describe differences be-
tween these methodologies below. 
 
• Traditional Teaching Methodology: Teachers transfer knowledge to students mainly 

through formal lectures and reading assignments. Such approach has a long history 
and has been widely used. However, class activities are typically done in a reflexive, 
mindless manner, which limits students’ higher level thinking. As students’ attention 
tends to drop off automatically after 10-20 minutes, students frequently think about 
things unrelated to the lecture content for most of the time during lectures. In addi-
tion, teachers’ teaching pace is difficult to control in order to satisfy each student’s 
need. 

• Active Learning with Less Teacher-Guidance: It uses the constructivist learning 
model in which students construct rather than receive knowledge. The key in this 
model is the connections between conceptual frameworks which are developed or 
constructed from prior knowledge. Teachers provide learning goals and give project 
assignments. After that, teachers observe how students conduct activities in groups 
and, when necessary, answer questions. This approach puts students in the center of 
learning and students’ curiosity drives learning, which encourages students to build 
skills through experience. 

• Active Learning with More Teacher-Guidance: It is also based on the constructivist 
learning model. However, teachers get more involved in activities that engage stu-
dents in active learning. Such a student-centered approach allows teachers to identify 
each student’s capability and individuality and help students to develop skills based 
on their past experiences and learning. When we take into account each student’s 
learning needs and preferences, the student tends to play an active role in learning and 
easily develop an interest for the subject. The formation of such enduring attitudes 
can be very important for future study. 

 
When teaching Introduction to Computer Science, the instructor (Gao) used the tradi-
tional methodology in one semester and the active learning methodology using advanced 
teaching tools in the following semester. As it is the introductory computer science 
course and half of the students are not computer science major, the instructor (Gao) chose 
to provide more teacher guidance. The outcomes are shown in Table 1. The instructor 
(Gao) collected the results from both teachers’ and students’ point-of-view. On a 5-grade  
 
 
Table 1. This table compares the teaching and learning outcomes of the same 
course, “Introduction to Computer Science” (10-20 students), using two pedagogical 
approaches: teacher-centered and student-centered. 
 

Evaluator Evaluation Item Teacher-Centered Active Learning
Teacher Students meeting learning requirements 70% 92% 
Teacher Average attendance 60% 95% 
Student Average evaluation on the instructor 4.13 out of 5 4.6 out of 5 
Student Average evaluation on the course 3.91 out of 5 4.31 out of 5 
Student Average evaluation on the labs 3.25 out of 5 4.47 out of 5 
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Figure 2. Rubrics for Introduction to Computer Science at Pacific. 
 

 
 
 
scale, students evaluated the instructor (Gao) from 15 aspects including “Ability to keep 
students interested/motivated.” The instructor (Gao) relied on the rubrics shown in Figure 
2 to evaluate whether a student meets learning requirements (or at least at the Practitioner 
level) or not. By analyzing the results, we realize that the approach promoting active 
learning is more effective in keep students engaged as it allowed instructors to build a 
productive working relationship with students and students feel more comfortable and 
active throughout the learning process. From our experience, for introductory courses, 
more teacher involvement is desirable. For higher level courses, instructors could give 
students more freedom, especially when working on creative projects. 
 
4.1 Qualitative Testimonials 
 
There were many comments on the method of instruction from a wide variety of students. 
These included: 
 
• “I learned a lot about programming and I am confident in my coding now.” - Student 

from 
• Introduction to Computer Science. 
• “The interviewer was so impressed that I knew parallel programming.” - Student 

from Distributed Computing. 
• “I really learned a lot of useful algorithms. In fact I talked about some of the sorting 

algorithms we learned in class during my co-op interview with NVIDIA, and I think 
that actually helped me get the job” - Student from Design and Analysis of Algo-
rithms. 
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• “The instructor teaches students a new way of thinking. She is willing to help stu-
dents without giving the answers away easily.” - Anonymous student from Data 
Structure. 

• “The instructor creates a good learning environment and makes class fun. She pro-
vides useful labs and small projects that are able to promote valuable learning experi-
ences. For example, the file system lab was very helpful in demonstrating how an ef-
fective file system can benefit our work. Involving class in questions at the end is also 
good, which keeps the class engaged.” - Anonymous students from Advanced Operat-
ing Systems. 

 
4.2 Other Results 
 
In addition to the qualitative results, we consciously and unconsciously were able to 
gather critical pedagogical information for our planning and deployment of instruction. 
These include improved lesson planning, formative assessment, integration of technology 
as well as other disciplines in the course, gathering student feedback and subsequently 
providing real-time remediation opportunities, as well as other intangible outcomes 
which influenced both the instructors and student affective domain, namely in the area of 
dispositions, emotions and philosophy towards teaching and learning. 
 
Specifically, data observed which addresses each of these phenomena include: 
 
• Lesson plans were prepared in an intentional manner prior to the class, integrating 

active learning theory and included the Topic, Time required for each activity, Stu-
dent Learning Outcomes (what we wish the learner to know or be able to do and un-
der what conditions and are measurable), Standards, Activities and associated forms, 
Materials, Academic Content, Procedures (specific details with key higher level in-
quiry-based questions and experiences, which include an opening hook, middle, and 
close), Follow-up and Assessment, both formative and summative, as well as cited re-
sources. 

 
At the end of each semester, we ask students for their opinion on the textbook, the pro-
jects, and the teaching pace. We also ask for valuable suggestions. This information has 
been very useful for us to make adjustments to teaching plans, especially when we need 
to teach the same course again in the near future. When we prepare lessons for the first 
time, we collect similar information from previous instructors and students. 
 
• Formative assessment: To check students’ learning outcomes, we observe students as 

they ask or answer questions. In programming courses, we observe the way students 
write pro- grams to solve problems. The student reaction from various class activities 
is also used so that instructors can adapt the pedagogical approaches to meet students’ 
needs. From the observations, we used a rubric, such as the one shown in Figure 2, 
which contained specific criteria as to the type of behaviors and outcomes, which we 
believed critical in the process. 
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• Integration of technology: Frequently, we utilized instructional technology to improve 
the communication between the instructor and the students. For example, we created 
a Forum area and a Wiki on the Sakai Collaborative Learning Environment to allow 
both the instructor and the students to share their opinions on certain topics. We also 
used Portable Flip video camcorders to record the classroom activities and both in-
stantly previewed for real-time reflection, as well as posted on-line for asynchronous 
viewing and remediation. The information can help the instructor make necessary ad-
justments. 

 
• Real-time remediation opportunities: Throughout the class period, we asked students 

to solve some problems to prove they understand basic concepts or algorithms. We 
then checked on each student’s solution and, whenever possible, give hints and en-
courage them to make corrections or improvements. We used this approach in most of 
our computer science courses and find that it speeds up students’ understand process 
and greatly improves students’ problem solving capability. 

 
• Affective domain: The affective domain typically includes factors such as student mo-

tivation, attitudes, perceptions and values. In order to enhance active learning, the in-
structor should consider the affective domain in planning courses, delivering lectures, 
developing class activities, and assessing student learning. We achieve this by talking 
to students who took the same course in previous years and, before or after each class, 
frequently checking on students’ feeling through relaxed conversion. For example, 
most of students felt very frustrated with one Operating System lab mainly because 
they did not know how to implement the menu. After having conversion with stu-
dents, considering that the menu implementation is actually not the focus of the lab, 
the instructor (Gao) decided that the menu is not a required item and, students who 
still implemented the menu could get extra credits. Such adjustment immediately re-
moved students’ fear and allowed students to focus on the major points of the lab. As 
a result, all students were able to finish the lab with great enthusiasm. 

 
5. Conclusion and Future Work 

 
In this paper, we described several innovative pedagogical approaches we used in our CS 
classes to promote technology-assisted active learning. Advanced teaching tools are used 
to assist both teaching and learning. Class activities are developed in a way that promotes 
students’ creativity. State-of-art technologies and facilities are introduced to broaden stu-
dents’ horizons and career opportunities. From our experience, we find that, for most 
computer science courses, these innovative approaches should be used together to 
achieve the optimal result. 
 
5.1 Connection to Learning Theories 
 
Active engagement in the classroom is not a new event in higher education, even in the 
discipline of computer sciences (McConnell, 1996; Chen, Christel, Hauptmann, & Wact-
lar, 2005; Anderson et al., 2007; Schweitzer & Brown, 2007). Frequently, we have asked 
students to participate in hands-on, minds-on activities during and after class developing 
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programs, simulations and more. The intentionality of this research was to introduce 
methods to help students become more engaged in their own internal processing of in-
formation, including metacognition and self-efficacy. Providing a quick-capture video 
system (Flip camcorders) encourage interactivity, discussions, connections and reflection 
of each students thoughts, behaviors and visuals of their performance. As the example in 
the Operating System class in Section 4.2 demonstrates, overt conversations on what stu-
dents were thinking, how they were processing and ultimately how this modified their 
thoughts were noted. These events occurred especially in the venue of learning, as they 
captured the major conceptual frameworks which frequently changed the way they stud-
ied and completed their assignments. 
 
5.2 What We Learned 
 
One of the major walk-away messages for instruction was the possibility that we can 
promote active learning and improve students’ interests in learning through innovative 
pedagogical approaches. Although significant literature exist in the arena of active, 
hands-on/minds-on learning, we now understand more about how our students process 
information and the directions required to continue active engagement and subsequent 
assessment of their learning. Developing more formative assessment, avenues of contin-
ual feedback and a mechanism to address the feedback in a manner which both reflects 
and addresses their needs has become a critical agenda for our instructional style. 
 
Secondarily, we were able to fully discover the potential of using advanced teaching tools 
and the benefits of adopting student-center approach. Therefore since deployment of the 
Flip camcorder worked well, we are now investigating other possibly teaching tools to 
integrate into the classroom. For instance, there are student response systems, Web 2.0 
tools, netbooks, various electronic measurement probes and possibly even Wii systems 
which might enable more advanced student interaction and assessment. 
 
In addition, students were observed to be more involved in an active learning process. 
Their creativity was also recognized through different class activities, which in turn im-
prove their self-awareness and self-confidence. Historically, we have not attended to or 
measured creativity in this discipline. Using the technology teaching tools, it was more 
efficient to deploy and students produced material, which attended to their style and ulti-
mately allowed us to make direct connections between their creativity and the content 
discovered. This approach empowered students to address their own information process-
ing in unique and individual ways, which at first confused, but ultimately addressed many 
of their needs, that had been traditionally ignored. 
 
Finally, the instructor (Gao) had opportunity to practice different ways of teaching and 
learning from the experience. From the student feedback, the instructor (Gao) is able to 
further improve teaching through improved lesson planning, class activities and integra-
tion of other instructional technology. Although there is significant time involved in ex-
ploring and learning the use of additional teaching tools in the classroom, the instructor 
(Gao) discovered that enlisting the assistance of the university Center for Teaching and 
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Learning as well as her colleagues could result in an efficient method for receiving pur-
poseful information on teaching and learning as well as a scholarly approach to teaching. 
 
5.3 What We Plan to Do Next 
 
The next major steps include repeating this use of Flip Camcorders in other classes, col-
lecting empirical pre/post-assessment data on how students performed on a particular task 
or assignment, practicing other teaching tools, such as interactive syllabi and classroom 
preparation sheets, developing our own tools that support active learning and teaching, 
and conducting study on key causes that affect active learning. In this paper, we limit our 
discussion to computer science education. However, in many of our classes including In-
troduction to Computer Science and Application Programming, about half of our students 
are actually in majors such as engineering, business, applied math, and physics. Based on 
our discussion with these students, we expect our strategies would also work well in 
many other disciplines. To verify this, we will coordinate with instructors of other disci-
plines and conduct a more comprehensive study that involves multiple disciplines and 
multiple instructors.  
 
5.4 How We Believe This Will Assist Students’ Future Learning 
 
Ultimately, we believe that students will need to access their metacognitive abilities to 
succeed in future courses in our programs. Programs such as engineering and computer 
science require a strong sense of self-regulating ability, which students have gained from 
this experience and will be able to reflect upon, possibly even utilizing some of the same 
techniques developed in this course to master future concepts. 
 
In addition, there is a capstone requirement for students to graduate and in this sense, the 
type of learning environment offered in this course, will enable them to sustain self-
reflection and create the required connections between the course experiences which they 
have been offered, the text, internships, and other opportunities. The capstone focuses on 
active-learning to improve problem solving capability and creativity of computer science 
students, which can be tied directly to the outcomes of this project by practicing a combi-
nation of several innovative pedagogical approaches. 
 
5.5 Down the Road: Connections to Future Careers 
 
Our goals for this project were lofty in that we believe our students will be able to reflect 
on these experiences along their academic career path and beyond into the workplace. 
The connections between this project and our departmental goals/missions are the prac-
tice of active learning and student-centered pedagogical approach that helps prepare stu-
dents to contribute to the computing profession and provide students a basis for continued 
study, graduate student, and growth in their fields. The connections between the depart-
ment vision and escorting students into a viable, healthy workplace include providing un-
dergraduate education in computer science which features current and emerging tech-
nologies and experiential learning. We truly believe that studying computer science is 
about developing a way of thinking, an approach to solving problems. By promoting ac-
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tive learning, we are able to help students achieve their learning goals and build skills that 
last a lifetime. 
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