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ABSTRACT 

The purpose of this study was to compare the effects of a no peer-discussion strategy and 

a peer discussion strategy on student learning and attitudes in two large lecture sections of an 

undergraduate macroeconomics class using electronic personal response systems (PRS), informal 

dyads and a combination of traditional and Think-Pair-Share questions.  Random assignment 

was used to determine the experimental and control sections. Each section contained more than 

400 subjects, comprised predominantly of freshmen and sophomore students from across a wide 

variety of disciplines.  Dependent variable one, student learning, was analyzed based on overall 

test score and subdivided into two additional dependent variables according to question style for 

additional analysis.  Dependent variable two, student attitude, was measured by a survey that 

assessed two factors, attitude toward course content and attitude toward PRS questions.  The 

results for the student learning variable did not support the hypothesis that students in the peer 

discussion group would have higher test scores.  The hypothesis that predicted more positive 

student attitudes in the peer discussion group was only partially supported.  The importance of 

classroom management and structure emerged as an overall factor to consider when developing 

instructional strategies that include the use of informal dyads and peer discussion in large lecture 

classes. 
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CHAPTER 1 

INTRODUCTION 

At some point in a university instructor’s career, he or she will likely encounter the 

challenge of teaching in a large lecture hall.  Even the seasoned lecturer who has logged 

hundreds of classroom hours may find it daunting to face 200 or more students in an outsized-

classroom setting.  Often instructors discover that instructional strategies, techniques, and 

practices that worked in smaller classrooms are insufficient for negotiating the complex 

interaction of the logistical, physical, and psycho-social factors that emerge when dealing with a 

large group in a huge lecture hall (Bransford, Brown, & Cocking, 1999; Nicol & Boyle, 2003).  

At most large, baccalaureate-granting institutions a number of the lecture courses offered at the 

undergraduate level are scheduled in large auditoriums, resulting in a concentration of 18–22-

year-olds in an environment that does little to support their educational endeavors.  As the 

enrollment pressures on colleges and universities increase, particularly in public institutions, the 

number of large lecture courses has increased, as well.  

To appreciate the challenges of teaching and learning in a large lecture hall, envision the 

following: several times a week, for 50 or 75 minutes at a time, several hundred students 

convene in a windowless room where they sit in fixed or auditorium-style seats.  Now picture an 

instructor at the front of the room, who remains relatively stationary for the duration of the class 

period.  This person is equipped with a lectern or computer table; possibly a microphone; a 

computer and projector; or in some cases, only an acetate overhead projector. Finally, add to this 

scenario the students’ widely varying motivation and interest in the subject matter.  These 

specifics represent the likely conditions under which an instructor must hope students process 

and retain information, as well as develop critical thinking skills.  
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Now imagine that you are the instructor working under the conditions described above.  

You will never know with any degree of certainty if your students learned the material or if they 

developed the critical thinking skills you sought to engender.  Why is this so?  Because you will 

never know the names of most of these students; moreover, most won’t raise a hand to ask 

questions that might assist you in gauging how to help them better understand the material.  

Perhaps this is your first time teaching a class of more than 30–50 students.  In that 

smaller setting, you recognized everyone and probably knew their names.  In those classes, 

students asked questions.  Now, with so many students in one class, how can you possibly 

engage them all?  What strategies are effective in teaching a group this size? How can you 

manage large lecture hall logistics without diminishing your limited instructional time?  How can 

you have anything approaching an active discussion when less than 10% of the class (and when 

that 10% usually comprises the same students) are willing to respond to your encouragement?  

These questions continually confront the novice and seasoned instructor alike.  When you’re 

faced with teaching in a large lecture hall, at the end of day you’ll probably find yourself shaking 

your head and muttering, “There must be a better way.” 

Many large state universities find that a significant portion of undergraduate general 

education and liberal studies courses using the lecture format. These classes are conducted in 

auditoriums typically seating 100–500 students (El-Rady, 2006).  Dissatisfaction with this 

teaching environment has led instructors and university technology staff to reassess the lecture 

environment (Armstrong, Chang, & Brickman, 2007; Bransford, Brophy, & Williams, 2000).  In 

the last decade, practitioner-researchers have explored developing new instructional approaches 

that leverage some form of technology to help counteract the negative aspects of the large lecture 

setting (Bransford et al., 2000; Cuseo, 2007; Draper & Brown, 2004; Gerace, Dufresne, Robert, 



 

3 

 

& Leonard, 1999).  This exploration has covered diverse topics such as increasing feedback 

between the instructor and students; introducing peer instruction and cooperative learning; and 

developing active learning and critical thinking in students (Crouch & Mazur, 2001; Draper & 

Brown, 2004; Gok, 2011).  All of these, taken in combination or isolation, are documented 

methods for improving student learning outcomes.  

Research concerning the broad topic of what makes an effective learning environment 

has evolved over time as and offered a number of different suggestions such as authentic 

learning, game theory, anchored instructor to name a few.  Within the last two decades, new 

research has explored the applications of peer discussion and collaborative learning in the form 

of peer instruction or class-wide discussion that have been used effectively in a variety of 

settings, including, in some cases, large lecture courses (Black, 1995; Bransford et al., 2000; 

Draper & Brown, 2004; Mazur, 1997).  However, the same studies reveal that these techniques 

were developed over years, requiring a high level of course redesign, planning, and coordination 

to support the research and practice (Crouch & Mazur, 2001; Gerace et al., 1999; Nicol & Boyle, 

2003).  Thus, the average instructor who lacks the time to review different implementation 

methods for redesigning his or her course, or who otherwise lacks technical support, may find 

these strategies difficult to deploy (Kaleta & Joosten, 2007).  Further complicating matters is the 

fact that some studies put in place specific instructional techniques for research purposes; as 

such, they were not intended for casual, practical use (Caldwell, 2007).  

When new instructors are assigned a large lecture class, they are typically unsure of how 

to plan for so many students. By contrast, otherwise experienced instructors may not have had 

the opportunity to observe or work with colleagues who have experimented with strategies 

applicable to anything but a typical lecture format.  No matter where the instructor falls on the 
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continuum between novice and expert, the fundamental challenge of planning the instructional 

strategy for the next semester, regardless of class size, is to remain sensitive to the attitudes, 

fears, and motivations students bring to the classroom.  Creating the complex, but effective, 

environments described by Mazur, Crouch, Nicol, Gerace, etc. is likely beyond the ability of 

most instructors without extensive support systems (Crouch & Mazur, 2001; Gerace, Dufresne, 

Leonard, 1999; Defresne, Gerace, Leonard, Mestre, Wenk, 1996; Defresne, Gerace, Mestre, 

Leonard, 2000; Mazur, 1997; Nicol & Boyle, 2003). Without practical guidance and support, 

which is not always available outside of the research environment, lecturers may find themselves 

floundering (Kaleta & Joosten, 2007).  With no useful alternatives available to them, most 

instructors default to a didactic lecture paired with a PowerPoint presentation.  In the absence of 

new, practical strategies that they can efficaciously implement with commonly available 

resources, the majority of lecturers may find themselves harboring the unresolved notion that 

“there must be a better way.” 

Lecture Classes: Role of Technology 

Adoption of new strategies embracing the use of technology to overcome logistical 

difficulties created by the size of the class and the physical environment has mitigated at least 

one aspect of this Gordian Knot.  This technology often includes the use of Blackboard or some 

other online course management tool for dissemination of information outside of class, and the 

use of personal response systems (PRS) within class.  PRS devices are radio frequency or 

infrared transmitters, similar in size to television remote controls.  Students respond to questions 

by “clicking” or “buzzing in.”  Instructors have a variety of possible response options (yes/no, 

multiple choice, true/false, numeric responses) that allow a range of freedom in their assessment 

options (Figure 1).   
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Figure 1. The InterWrite IR personal response system clicker. 

 

The most easily recognizable use of this technology has been on reality television shows 

that allow the contestant to “poll the audience” for assistance.  On these shows, the aggregated 

results from the entire audience are typically displayed for the viewing audience and the 

contestant. In the classroom, the instructor has the option to display the histogram with the 

correct answer or withhold that information, based on his or her instructional strategy. This 

technology allows the instructor to ask questions, see the responses of the entire class, and assess 

his or her next instructional step—provide elaboration, ask more questions, provide feedback, 

move on—without losing precious class time or making this determination based on responses 

from a limited number of students.  

The multiple-choice response function of the PRS device is the one most commonly used 

by instructors because it is easy to set up, quick, and familiar to most students.  While typically 

used for testing verbal knowledge, multiple-choice questions allow for assessment across all 
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levels of Bloom’s (1956) taxonomy of learning.  This affords an instructor a familiar, yet diverse, 

set of options when developing questions that might be used to assess different types of learning 

outcomes.  It also allows students a common and familiar question structure that removes or 

reduces any cognitive dissonance that might be introduced by processing an unfamiliar question 

structure or interpreting the results.  

After displaying the question and allowing students time to select an answer, the 

displayed histogram then becomes the vehicle for simultaneously accomplishing several 

instructionally-favorable goals that are otherwise difficult to achieve in large classes.  Both the 

instructor and all the students in the class can concurrently see, by the histogram distribution, the 

group’s understanding of the terms, discriminations, concepts, and rules presented in the 

question and how that understanding may differ across the entire class (Stuart, Brown, & Draper, 

2004).  Both the students and the instructor receive immediate and concrete feedback. Students 

can self-analyze their selection in light of the correct answer. Further, the instructor can 

determine if he or she needs to elaborate or change the direction of the class when branching 

instruction is based on the students’ responses (Crouch & Mazur, 2001). 

Bransford et al. (2000) referred to these types of visual displays as revealing the 

“knowledge state” of the class. Informal assessment of the knowledge state of a class is common 

practice in small and medium size classes.  The instructor often observes puzzled expressions, 

lack of responses, or directly questions the class when responses to a particular issue are 

incorrect or incomplete.  In a large lecture class, the instructor may be separated by several 

hundred feet from the students in the back of the room, and as such informal assessment 

strategies are ineffective.  Displayed histograms of PRS responses then become valuable stimuli 

for monitoring and engaging the students in a discussion about the topic at hand. In cases where 
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the answers vary or skew toward the incorrect response, the instructor can take the time to 

address the misconceptions at the “teachable moment.”  In those cases where the majority of 

students answered correctly, as determined by the instructor after reviewing the percentage of 

responses, the instructor may decide that the topic does not warrant further discussion and 

proceed with a level of assurance that the students do understand the information presented.  

Further discussion that might otherwise bore students, disengaging them from the lecture and 

wasting valuable time, is not necessary.  In several studies students also noted these benefits, 

indicating that they are more patient when the instructor took additional time to explain or 

elaborate on a topic that they themselves understood, but that other students did not (Bransford et 

al., 2000; Kam & Sommer, 2006; Perkins & Turpen, 2009). 

It is important to note here that the use of PRS technology, in and of itself, is not the 

solution to the dilemma of large lectures.  Indeed, in many large courses in which PRS 

technology is not employed, it is common practice to use a similar strategy as that described 

above simply by asking students to respond with a show of hands or flash card (Bode, Drane, 

Kolikant & Schuller, 2009; Draper, Cargill, & Cutts, 2002).  However, the fundamental issue is 

one of scalability and student-response practices (Nicol & Boyle, 2003; Schackow, Chavez, 

Loya, & Friedman, 2004).  The larger the class the more difficult it is to get students to risk the 

possibility of answering incorrectly in front of their peers (Beatty, 2004; Bransford et al., 2000; 

Gerace et al., 1999). Taking this factor into consideration, the value of the anonymous, rapid 

calculation, and display capabilities the PRS device provides becomes more apparent. 

Accepting the value of PRS as a collection and logistics management tool has merit, but 

how can one capitalize on the opportunities it offers?  What instructional strategy might 

maximize the value of collecting students’ responses to questions via PRS technology, especially 
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in those cases where a substantial number of students incorrectly answer a question? One such 

strategy may involve peer (student-to-student) discussion of the questions presented to them.  

Cooperative Learning and Peer Discussion in Operation 

Cooperative learning can be operationalized in the classroom through a wide range of 

activities that essentially included students interacting with, and teaching, each other.  Peer 

discussion is a general term used to represent those activities that include small groups actively 

discussing a specific topic or assignment.  Implementing peer discussion activities in large 

lectures has become the focus of researchers in the last two decades and some new approaches 

have emerged as a result. One of the most common ones is termed “peer instruction” and is 

attributed to Eric Mazur (1997) 

According to Crouch and Mazur (2001), a class taught using peer instruction is one in 

which each student is actively engaged in the material throughout the course of the lecture.  The 

courses taught by Crouch and Mazur are strongly oriented to the presentation of complex physics 

concepts.  Peer instruction as implemented by Mazur and colleagues operates on the basic 

principle that the students set the direction of the course.  Briefly summarized, students must 

organize, process, and then explain the pre-class reading materials to each other as well as apply 

those concepts to the presented problems.  Lectures open with students in dyads or small groups. 

Next, the students are presented with a series of questions that may branch and diverge based on 

the answer to the preceding question.  This allows for a dynamics discussion that follows, as well 

as guides, students through their processing of the information.  A few highly motivated students 

are no longer answering for the entire class.  Students converse within their groupings, and then 

they submit answers to the class at large.  Finally, the instructor leads a follow-up discussion 

engaging the entire class. Student responses to each question dictate the direction of the lecture 
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and the next question presented.  The instructor must plan carefully when establishing the 

groups, structuring the individual questions, and determining potential branching patterns.  

Under this model the instructor does not bear the sole burden of instruction.  Rather, the 

peer discussion that occurs within the dyads and small groups throughout the course of the 

lecture is a significant source of the “teaching” that takes place.  The instructor’s role is to 

provide direction and to keep the class on task (Chickering & Gamson, 1987).  Typically, 

instructors teaching large lecture classes are equipped with microphones allowing them to project 

across and through the disparate conversations.  Even with dyads and small groups, such 

discussions in a lecture hall can be quite noisy.  However, this approach is beneficial because 

students are communicating with a seat mate and do not necessarily have to keep track of all 

group discussions around them.  While an instructor cannot monitor all discussions, he or she 

can eavesdrop on those conversations at the periphery of the room, stopping the class at 

appropriate points to interject explanations, guide questions, or poll the group when needed. 

While the peer-discussion methodology runs counter to historic instructional practices in 

large lecture classes, researchers have consistently demonstrated that the time spent in such 

structured endeavors actually contributes to students’ emerging at the end of the term with a 

fundamental and solid grasp of core concepts as well as the ability to articulate their thought 

processes (Draper & Brown, 2004; Gerace et al., 1999).  The value of this approach lies in the 

discussion itself.  Students must organize, sort, articulate, and defend their thoughts in these 

discussions (Smith et al., 2009).  As a result, their knowledge, with adjustments and corrections 

offered by classmates at a similar level of learning and understanding, is assimilated into their 

personal schema in a fashion consistent with the principles of social constructivism (Nicol & 

Boyle, 2003).    
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A number of different methods for implementing the general concept of peer-discussion 

are available to the instructor for inclusion in his or her overall instructional strategy.  One way 

of employing a peer discussion strategy with PRS technology is to use the response-discussion-

response technique developed by Lyman (1987) and subsequently named the Think-Pair-Share 

(TPS) question technique.  Instructors present TPS questions to the students in a fashion similar 

to traditional multiple-choice questions; however, following the initial response submission, a 

histogram is displayed without the correct answer.  Instructors then direct students to discuss 

their answers and the rationale behind them with the person seated to their left or right. Typically 

lecturers allot several minutes for this discussion, after which they present students with the same 

question and give them an opportunity to revise their responses. Following the collection period 

for the second response the histogram is once again displayed, this time including the correct 

response.  As in the traditional multiple-choice presentations, the instructor assesses the response 

patterns and determines if additional feedback is necessary before proceeding. 

Though similar in nature, there are meaningful differences between a traditional 

questioning strategy that uses standard multiple-choices questions with no peer-discussion 

component and a TPS strategy that incorporates some flavor of peer discussion into the 

questioning process.  In the case of traditional multiple-choice questions, students are prompted 

by a question, they respond, the class and the instructor see the aggregate responses, and the 

instructor either confirms the results or provides corrective feedback (see Figure 2).  
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This feedback loop is present in the TPS questioning strategy with the added dimension of a 

secondary feedback loop embedded in the peer discussion (see Figure 3).  

 

 

 

 

Figure 2.  The traditional multiple choice question strategy feedback loop. 

Figure 3. The think-pair-share feedback loop. 
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This embedded element takes advantage of the cross-checking and validation that occurs 

in peer discussion.  This discussion provides students a transparent level of micro-formative 

assessment as they discuss, judge, consider and adjust their thoughts to align (or not) with those 

presented by their peers.  The second opportunity to submit an answer, followed by the display 

of the correct answer and follow-up discussion with the instructor, is intended to extend the 

degree of cognitive interaction with the information by proving a starting point for further 

discussion. 

Studies have demonstrated that with appropriate planning, peer-discussion exercises of a 

wide variety can take place in the lecture hall in a managed fashion (Draper & Brown, 2004; 

Meltzer & Manivannan, 2002; Reay, Bao, Li, Wamakulasooriya, & Baugh, 2005; Wit, 2003). In 

many of the cases the instructors noted classroom management techniques that included assigned 

seating (Dufresne et al., 1996), structured pacing for the class (Crouch & Mazur, 2001), or 

formalized dyads or groups, where students are required to work with specific partners (Mazur 

1997). While not always explicitly stated in the literature, it is clear that extensive planning was 

needed to set up these types of environments in this manner.  The sheer numbers of students 

alone would account for that.  In cases where informal or less structured dyads were reported, 

structure was applied to the group assignment and organization of the class activity (Schackow et 

al., 2004).  Informal dyads, where during each class period students were free to work with any 

partners they choose, were not typically used in these more structured learning strategies.  Such 

dyads were only used in the less structured applications that included very little or no peer 

discussion activities as part of a larger instructional strategy, whether they were implemented as 

either peer instruction or class-wide discussion.  
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Few of the studies cited above were experimental or quasi-experimental in design.  As 

previously noted, most of the papers in the last two decades are predominantly practitioner 

reports or survey results (e.g., Hake, 1998; Ruiz-Primo, Briggs, Iverson, Talbot & Shepard. 

2011; Wit 2003).  A small number of the studies reported using a blended approach of traditional 

lecture and peer discussion (Caldwell, 2007; Cutts & Kennedy, 2005; El-Rady, 2006; Kennedy 

& Cutts, 2005; Van Dijk, Van Der Berg, & Van Keulen, 2001;Wit, 2003).  Of the studies 

reviewed that did not specifically highlight the use of dyads and how they were structured, it was 

unclear whether or not those that incorporated peer discussion techniques did so within informal 

groups or dyads. More often the indications were that the groups were formal and the 

instructional strategy was delivered within a highly structured instructional approach.  While it is 

possible that some studies used informal dyads or groups when implementing peer discussion 

activities, only one study was reviewed where the authors reported on explicitly designed 

strategies that included informal dyads within the large lecture class (Simon, Kohanfars, Lee, 

Tamayo & Cutts, 2010).  Furthermore, most of those that included some flavor of peer 

discussion did so with peer discussion as the primary and predominant approach to teaching.  Of 

those that did use an approach balanced between traditional lecture and peer discussion 

techniques, most of them were in smaller classes of 30-50 students (Draper & Brown, 2004; 

Schackow et al., 2004). 

The purpose of this dissertation study was to compare the effects of a no peer-discussion 

strategy and a peer discussion strategy on student learning and attitudes in two large lecture 

sections of an undergraduate macroeconomics class. The peer discussion strategy included the 

use of informal dyads and a combination of traditional questions and Think-Pair-Share questions.  

Students in both groups received traditional multiple-choice questions interspersed throughout 
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the lecture.  Consistent with the earlier description, students responded individually to the 

traditional questions by using their PRS device to “click in” their response.  The tabulated scores 

were displayed as a histogram and, in the no peer-discussion control condition, the correct 

answer was displayed. The instructor assessed the student response histogram and determined if 

additional feedback was necessary, following up with the class if such was the case. By contrast, 

in the peer-discussion group the correct answer was displayed for those questions presented in 

the traditional format but withheld for the first round of questions presented using the Think-

Pair-Share method described earlier.  Following the second answer submittal, the correct 

response was displayed along with the group response histogram, and the result was discussed 

with the class as warranted by the response distribution. 

The effect of the two treatment conditions on student learning was measured by 

comparing the cumulative final exam scores of the students in the two groups.  The test 

administered at the end of the term and included 75 multiple choice questions that assessed the 

course material from the semester.  As an introductory class, the instructor chose not to 

administer a pre-test at the beginning of the semester.  Student attitudes were measured by a 24-

item attitude survey. An exploratory factor analysis of the 24 items isolated two factors assessed 

by the survey, attitude toward the course content and attitude toward PRS questions in the 

lecture. This survey, and the process used to isolate the factors, are described in more detail in 

the Method section. 

Hypotheses 

Hypothesis 1  

Students receiving the peer-discussion strategy would learn more, as measured by their 

scores on the final exam, than those students receiving the no peer-discussion strategy. 
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Rationale for Hypothesis 1. The Think-Pair-Share questions are instructionally 

important because they specifically address the fundamental problem of passivity in the 

traditional didactic lecture by stimulating dialogue between the students.  Taken individually, 

each of the three parts of the question (think – pair – share) adds value to the learning experience 

and enhances students' knowledge acquisition.  During the “think” component of the questioning 

strategy, the student is accessing his or her internal knowledge in order to respond to the question 

(Crouch & Mazur, 2001; Draper & Brown, 2004; Lyman, 1987, Mazur 2001).  This may involve 

considering and discarding examples and non-examples until he or she selects and submits an 

answer. At this point the student has committed to an answer and has a ready rationale for that 

selection (Bransford, Brophy, & Williams, 2000).  This is an important preliminary step if 

meaningful peer discussion is to follow. 

The “share” component of the question is intended to generate active sorting, processing, 

and assimilating of the information.  Often students are more willing to engage in a dialogue 

with a peer than with the instructor.  Draper et al. (2002) state that a student becomes invested in 

his or her initial answer to the first TPS question and that the following discussion is a powerful 

mathemagenic activity (i.e., an activity conducive to learning).  The peer is often seen as less 

threatening; someone toward whom the other student may be comfortable admitting a lack of 

understanding that he or she might not otherwise admit to the larger class.  This revealing of the 

student’s “knowledge state” (Bransford et al., 2000, p. 63) is important if misconceptions and 

misunderstandings are to be corrected before becoming fixed within the student’s schema.  

Furthermore, the fellow student is often in a position to restructure or work through the 

discussion using language natural to the peer group, unhampered by the depth of expertise (real 

or perceived) that colored the instructor’s original presentation.  
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These short conversations, typically two to five minutes, with fellow students are 

consistent with the tenets of social constructivist theory, which holds that “…most learning is 

socially mediated, with individuals actively constructing their knowledge through dialogue with 

others” (Nicol & Boyle, 2003, p. 459).  In these conversations the student must organize and 

articulate to a peer his or her understanding of the question, what it asked, and why the student 

thinks his or her selected answer is correct. The value here is two-fold: 1) students must remain 

alert in class since at any moment they may be faced with a question that will prompt them to 

engage in a dialogue, and 2) the dialogue itself taps into the beneficial aspects of peer 

collaboration, cooperative learning, and social learning (Nicol & Boyle, 2003).  Each student in 

the dyad is in the position to simultaneously teach, learn, or confirm the understanding of his or 

her peer.  

These conversations serve as an effective strategy for stimulating the student’s 

organization and schema-construction in a non-threatening fashion (Branford et al, 2000; 

Pellegrino, 2004; Singh, 2005).  Furthermore, Singh notes, “An additional advantage of peer 

collaboration is that it is embedded in a context that can help students retain and recreate the 

content by remembering the discussion” (p. 446). If one measure of an effective instructor is that 

students are able to recall information, not just on the test but for later courses, this embedded 

contextualization of the discussion may be critical to achieving that goal.  

The opportunity to provide students the chance to change their initial answer based on the 

discussion represents the final step in the TPS questioning strategy.  This low-stakes assessment 

provides the instructor one more feedback opportunity to assess the class’s understanding of a 

concept and correct any misconceptions that may have formed in the shared discussion. 
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Based on the available evidence, it was expected that the peer-discussion strategy would 

result in increased student learning (Crouch & Mazur, 2001; Hake, 1998; Nicol & Boyle, 2003).   

Hypothesis 2  

Students receiving the peer-discussion strategy would express more positive attitudes 

toward the (a) course content and (b) PRS questions those receiving the no peer-discussion 

strategy. 

Rationale for Hypothesis 2. Survey research by Nicol and Boyle (2003) indicated that 

students prefer the small group peer discussion over a general class-wide discussion, even one 

stimulated by the use of PRS-trigger questions. Students reported that they were more likely to 

remain passive listeners in the general, class-wide discussion as opposed to formulating their 

own answers and then engaging in a discussion after the submission of their individual answers. 

Students also stated that through the use of the TPS questions that they were more inclined to 

“provide reasons for, and defend, their ideas and they would be more likely to be able to identify 

gaps in their thinking” (p. 467).  This is consistent with conclusions drawn by Singh (2005). 

Namely, that rather than simply listening passively to a discussion in which they marginally 

participated, student-initiated thought processes and formulation of answers generated an 

emotional investment in the response.    
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CHAPTER 2 

LITERATURE REVIEW 

For a century or more, instruction in a formal school setting has included some form of 

didactic lecture.  Several factors make this format attractive to instructors. A lecture is a 

straightforward item to produce, it efficiently relays information to students, and it lends itself 

well to an environment in which a single lecturer must quickly communicate a significant 

amount of information to a group of students (Simpson & Oliver, 2007; Wilson & Tauxe, 1986).  

The embodiment of the lecture has been institutionalized within the colleges and universities of 

today in the large lecture class (Cooper & Robinson, 2000).  These classes typically exceed 100 

students for a given class meeting1, and more often than not range upwards of 200–400 students 

(Cooper & Robinson, 2000; El-Rady, 2006; Meltzer & Manivannan, 2002; Nicol & Boyle, 

2003).  Considering that institutions of higher learning are experiencing greater pressure to 

increase enrollment, a heightened accountability for student success, and a keener focus on 

graduation rates, the lecture format’s efficiency guarantees it will remain a staple instructional 

approach for the foreseeable future (Boyle & Nicol, 2003; Bransford et al., 2000; Cooper & 

Robinson, 2000).   

In addition to the aforementioned pressures, and perhaps as a condition of them, 

universities and colleges are reevaluating how best to structure learning environments. 

Instructors and administrators are refocusing the aim of a university education to ensure that 

when students graduate, they have the analytical skills required for career readiness or post- 

_______________________ 

1 It is important to acknowledge that at the time of this study there was an ever increasing trend to move classes into 

hybrid or online models that may greatly expand the dynamics and difficulties of large lecture classes.  This 
discussion is intended to focus on face-to-face classes taking place in the traditional brick and mortar settings and, as 
such, this literature does not extend to include the challenges present in teaching through alternate delivery modes 
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baccalaureate work (Shute, 2007). To meet this goal, teaching environments must 

enhance a lecturer’s ability to train and encourage students’ involvement in critical thinking 

processes.  To know how to question and weigh the merit of different approaches, thoughts, 

concepts, and policies forms the basis of one’s ability to analytically reason.  This focus on 

critical thinking has become increasingly prevalent in education theory, with many researchers, 

educators, and administrators asking a host of questions around the topic.  For example, how 

might instructors best engender critical thinking skills? How can educators devise best strategies 

for instilling analytical thinking given a variety of environmental situations? What markers 

indicate that students are thinking critically, and how do we measure their progress? 

Research seems to indicate that the answer to these questions lies in engaging students in 

active learning (Beatty, 2004; Black, Harrison, Lee, Marshall, & William, 2004; Gerace et al., 

1999; Svinicki & McKeachie, 2011).  Active learning, in this case, means to engage students in 

discussion and dialogue that can include reflection that might be 1) internal or 2) articulated to 

classmates or the instructor (Beatty, Leonard, Gerace, & Dufresne, 2006; Gerace, et al., 1999).  

The activity used to create the stage for active learning can vary widely.  However, at its heart 

are those techniques and strategies that result in the intellectual processing of information.  More 

often than not, this includes a significant degree of feedback, either corrective or confirmatory in 

nature, which allows the student to absorb not only the subject matter knowledge, but the actual 

process that was used to arrive at the new understanding (Black et al., 2004; Bransford et al., 

2000; Shute, 2008; Smith et al., 2009).  Students engaged in this activity manipulate and 

massage data until it becomes information and is incorporated into a mental schema that makes 

sense and can be applied (Laurillard, 2002; Vygotsky, 1987).  As new data is presented, these 

existing schemas are challenged, torn apart, and reconstructed as inconsistencies and fallacies are 
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exposed (Cooper & Robinson, 2000; Metlzer & Manivannan, 2002).  However, this type of 

reflective process is not very efficient; it can be quite chaotic, actually (Beatty, 2004).  In many 

ways this process is in direct opposition to those factors that make the large lecture so enticing 

for instructors faced with the pressure of the modern educational landscape.  The question is how 

do you reconcile the two? 

A number of strategies and theories may be applied to this problem.  The following 

discussion addresses four core areas that must be assessed in order to resolve the problem of 

merging active learning and efficiency in the large lecture class: 1) the logistical difficulties of 

teaching large lectures, 2) the use of technology devices, 3) the theoretical foundation and 

applications of cooperative learning and peer discussion, and 4) specific instructional strategies 

including peer discussion within the large lecture classroom.  

Logistical Difficulties of Large Lectures 

The large lecture instructional strategy has benefitted over the years from the emergence 

of a number of different learning theories and strategies de jour, but at its fundamental level has 

remain unchanged, in part, because the logistics and challenges of large lectures remain 

consistent. As noted previously, the reality of the large lecture is that one person, the instructor, 

is attempting to engage the attention of several hundred people at the same time.  A number of 

factors can interfere with, or affect, the effectiveness of an instructor’s ability to engage his or 

her class.  Most factors cited in the literature fall into four general categories: 1) the physical 

layout of the room itself (Dufresne, Gerace, Leonard, & Mestre 2000; Beatty, 2004), 2) the 

psychosocial effect of large groups (Bransford et al., 1999; Cuseo, 2007), 3) the challenges of 

classroom management (Crouch & Mazur, 2001; Nicol & Boyle, 2003), and 4) the difficulty of 
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engaging students and providing feedback in a timely and personal fashion (Cuseo, 2007; Draper 

& Brown, 2004; Herr, 1984).   

First, the physical layout of a room may limit or hamper the instructor’s ability to interact 

with students (Branford et al., 2000).  In smaller rooms, the instructor can often circle the class, 

walking between or along the rows to approach and converse with students from a reasonable 

distance.  The layout of most lecture halls is not conducive to this type of close interaction.  For 

example, the lecture hall may have stages that prevent the instructor from penetrating the seating 

area, or balconies that prevent access to a portion of the class.  In addition, many lecture halls 

have fixed seats or tables in long rows that make organizing discussion difficult.  Students 

attempting to engage in discussion activities are generally limited to speaking with the person 

directly in front or behind, and to either side.  This arrangement can stifle the formation of 

groups by limiting interactions to those immediately around the student if he or she is not to talk 

over, around or behind someone (Siau, Sheng, & Nah, 2006).  Several recent studies have 

suggested that remodeling the instruction process within the lecture should also include a 

redesign of the room and seating to support group or collaborative work (Draper & Brown, 2004; 

Nicol & Boyle, 2003). 

Second, the physical aspects of the room, combined with the large number of people 

within the lecture, impose a change in the psychosocial effects within the classes.  These effects, 

cited in several studies as issues for instructors, increase the larger the class becomes. Many 

factors, such as fear of public speaking, fear of revealing a lack of knowledge, social constraints 

surrounding questioning an authority figure, etc., play a part in affecting psychosocial dynamics; 

however, the present study focuses only on anonymity and management of large groups as 
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critical factors (Bransford et al., 2000; McKeachie, Hofer, & Svinicki, 2006; Wulff, Nyquist, & 

Abbot, 1987).  

The size of the group, which influences students’ distance from the instructor, creates an 

environment in which the students in the lecture halls are part of a large, loosely organized group 

rather than a cohesive class.  Absent some active and organizing direction from the instructor, as 

members of a loose group they may participate or follow their own diversions as they choose.  

This perception of being only one of many, and with no distinct involvement in the group, leads 

students to remain isolated and disengaged from the class or the course material.  In this sense, 

anonymity becomes a real barrier to learning when students feel unable or unwilling to engage 

by asking questions and so are left to their own devices (Cooper & Robinson, 2000).  This type 

of socially constructed anonymity can also have the effect of creating an environment where the 

student does not feel the obligation to participate or respect the participation of other class 

members (Yazedijian & Kolkhorst, 2007).  Disengagement can lead to off-task behaviors while 

waiting for the class to move on, creating difficulties for the instructor when he or she attempts 

to keep the class on-task (Cooper & Robinson, 2000; Kuh, Schuh, & Whitt, 1991).  Indeed, in 

one survey, students reported that large lectures were impersonal and in some manner distracting 

because of the different conversions or interactions around them that had little to do with the 

class at hand (Wulff et al., 1987).  This can lead to a difference in perception about large lecture 

classes and their general effectiveness.  As reported in Litke (1995) the perception of faculty is 

that this is a result of the class size, while students attribute this to the quality of the instructor.   

Third, the research has shown that for a number of reasons students can be intimidated by 

asking questions in front of others.  Reasons for feeling intimidated range from a fear of public 

speaking, to a fear of lack of preparedness, or hesitancy in revealing their lack of understanding 
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in front of their peers (Beatty, 2004; Bransford et al., 2000; Freeman, Blayney, & Ginns, 2006; 

Gerace et al., 1999; Poulis, Massen, Robens, & Gilbert, 1998).  Some of these feelings of 

intimidation may also stem from cultural or social norms within a group, region, or nationality 

that suppresses public questioning such as that within large classes (Banks, 2006; Durban & 

Durban, 2006).  More often than not, these factors stifle active engagement in the learning 

process and active learning activities. These factors can lead to passive learning—the exact 

opposite of what the instructor is trying to achieve (Brogan, 1996).  In cases where students do 

respond to a prompt from the instructor (e.g., by a show of hands), intimidation or apathy may 

drive students to select the answer they can defend to the group as opposed to the one they 

believe is correct (Draper & Brown, 2002; Perez, Strauss, Downey, Gilbraith, Jeanne &Cooper, 

2010).  As a result, several researchers have suggested that these passive learners may be less 

likely to engage in the class, process the course content, and reflect on what they are learning 

(Black et al., 2004; Draper, 2002; Kennedy & Cutts, 2005).  

Fourth, anonymity and instructor-distance create an environment where feedback is 

difficult for the instructor to provide or receive during the normal class exchange.  As 

summarized by Shute (2008), study and research in the area of feedback is extensive, it’s very 

depth and breadth an indication of its role and importance in the educational process.  Instructors 

routinely provide both informal, or task-level, feedback (e.g., Good job! Let’s think about this 

some more, etc.) and formal or summary feedback (grades on tests, written comments on papers, 

etc.) (Shute, 2008).  Within the large lecture that informal feedback, that dialogue, is very 

different when the instructor attempts to engage in it with 200–300 students.  By the very nature 

of the class, the discussion must be limited to select students—more often than not to the same 

students—thereby creating an environment where other students are more spectators than 
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classmates (Bransford et al., 2000; Crouch & Mazur, 2001; Kennedy & Cutts, 2005).  Taken as 

whole, the disengagement from the group, coupled with the hesitation to offer a wrong answer, 

further serves to stifle most forms of interactivity that are essential for providing feedback that 

could be used to adjust or re-direct the lecture while in progress (Black et al., 2004; Draper & 

Brown, 2004; Laurillard, 2001). 

Finally, several studies have shown that a personal connection engendered by discussion 

and interaction, or the perception of such connections, with the instructor is important in the 

learning process (Garner, 1990, Raimondo, Esposito, & Gershenberg, 1990; Salemi, 2009; Siau 

et al., 2006; Tseng, 2010; Wulff et al., 1987).  Students reported that they were motivated by this 

type of personal connection, and the instructors generally saw higher learning gains (Chickering 

& Gamson, 1987; Hake, 1998).  This personal connection is common in one-on-one instruction 

and has been shown to be a motivating factor for students, but it is difficult to introduce in the 

large lecture hall for reasons noted previously (Cutts & Kennedy, 2005; Chickering & Gamson, 

1987; Laurillard, 2001; Wulff et al., 1987).  As a result, the research indicates that these passive 

spectators feel the lack of connection with the instructor and are less likely to engage in and learn 

the course materials (Black et al., 2004; Robertson, 2000).   

Taken as a whole, large lecture classes can generally be summarized as environments that 

are inherently inimical for most teaching styles that differ from the straightforward, didactic 

lecture.  Therefore, the goal is to devise instructional strategies to overcome the constraints of the 

large lecture—to achieve instructional goals that support active learning, student engagement, 

and imbue students with the skills to become critical thinkers. 
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Technology as a Tool to Support Instructional Strategies 

One possible tool that can be used to compensate for logistical challenges is technology 

in the form of “clickers”.  They most commonly look like a TV remote control with several 

buttons that allow different response options.  The class, when presented with questions, can 

respond by pressing buttons that match different response options.  The results are then displayed 

as a histogram for both the class and instructor to view. Instructors have seized on this 

technology as a way to manage the classroom logistics of feedback and learner engagement.  

“Clicker” is a somewhat generic name for these devices, and they are referenced in the 

literature as audience paced feedback devices (Poulis et al., 1998), audience response systems 

(ARS) (Kenwright, 2009), classroom communication systems (Beatty, 2004; Dufrense, Gerace, 

Leonard, Mestre, & Wenk, 1996), classroom performance systems (Cain & Robinson, 2008), 

electronic voting systems (Kennedy & Cutts, 2005), group response systems (Draper, 2002),  

personal response systems (Kaleta & Joosten, 2007; Shapiro, 2009), and student response 

systems (Gok, 2011).  Although they have been used in some fashion or form since the late 

1960s, they gained widespread public visibility in the early 2000s when they were used as a way 

to poll the audience on the television show, “Who Wants to be a Millionaire?” (Abrahamson, 

2006; Draper, 2002).  It was a short jump from the land of television to the classroom after the 

benefits were made apparent.  What were not made apparent on the television show were the 

challenges that come with introducing clickers to the classroom.  Both the benefit and challenges 

are further discussed below.  

Since their introduction, clickers have been used in lectures in a number of different ways 

and for different purposes that include, but are not limited to, taking attendance (Fies & 

Marshall, 2006; Kenwright, 2009; Shapiro, 2007), soliciting feedback (Gok, 2011; Draper & 
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Brown, 2004), exam preparation (Kennedy & Cutts, 2005), polling as an authentic exercise in 

political science classes (Kam & Sommer, 2006), and prompts for discussion (Mazur, 1997; 

Draper & Brown, 2004; Nicol & Boyle, 2003).  Technology alone though is not the solution and 

salvation (Beatty, 2004).  As noted in Wit (2003), “Introducing technology in the classroom just 

for the sake of it does not necessarily help the learner . . .” (p.14). This same acknowledgement is 

echoed throughout the literature, with research repeating the need to pair the technology with 

effective strategies that leverage the benefits it can bring (Beatty et al., 2006; Draper, 2002; 

Draper & Brown, 2004; Judson & Sawada, 2002).  As might be expected with a new 

instructional approach, the results of studies have reported mixed findings in the use, application, 

and effectiveness of clickers.  

Benefits of clickers   

Bransford, Brophy and Williams (2000) highlight the importance of making “. . . 

students’ thinking visible . . .” (p. 61) so the instructor can provide appropriate and corrective 

feedback.  In the traditional lecture, this can be undertaken with a show of hands or flash cards of 

some type (Freeman et al., 2006). However, research and instructors often note that students are 

reluctant to raise their hands or cards in large classes, only a limited number do so with any 

consistency, and once the hands are down, the “data” contained in that show of hands is lost to 

the instructor and the class (Abrahamson, 2006; Caldwell, 2007; Mazur, 1997). In contrast, the 

stored data collected through the clickers can be recalled by the instructor after the class (Elliot, 

2003).  The ability to recall the data provides the instructor a number of options for utilizing this 

data for various purposes, ranging from inclusion in the grading process to providing feedback 

for further adjustment to instructional strategies for the next lecture. Moreover, a historical 

comparison of the teaching activities and student performance in the class can be obtained.  
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A number of studies indicated that with the inclusion of clickers: 1) students were more 

engaged (Bergtrom, 2006; Draper & Brown, 2004; Kaleta & Joosten, 2007); 2) students used the 

discussion process to resolve misconceptions and build a deeper understanding of the course 

materials (Beatty, 2004; Draper & Brown, 2004; Nicol & Boyle, 2003); 3) formative assessment 

could be conducted efficiently (Beatty, 2004; Bergtrom, 2006); and 4) feedback could be 

provided swiftly to the entire class (Draper, 2002).  

Most instructors agree that student engagement is a positive thing in the classroom, but 

achieving it in large lecture classes is difficult because many students fear revealing a lack of 

understanding or speaking in front of large groups (Caldwell, 2007; Freeman et al., 2006; 

Simpson & Oliver, 2007).  Instead of asking for a show of hands that might elicit partial 

participation, clickers can engage the whole class in a “safe,” anonymous fashion where there is 

no stigma attached to guessing or providing a wrong answer (Crouch & Mazur, 2001; Draper, 

2002; Draper & Brown, 2004). Indeed, Freeman et al. (2006) reported they elicited an almost 

100% response rate from the class when using clickers as compared to a much lower response 

rate when using a show of hands in the same class, with students reporting they favored the 

response anonymity afforded by clickers. Ironically, this form of anonymity is seen as a benefit 

that directly aligns with, and mitigates, the isolating anonymity that was previous noted as a 

problem in many lecture classes (Beatty, 2004; Draper, 2002; Freeman et al., 2006; Kam & 

Sommer, 2006; Simpson & Oliver, 2007).  Interestingly, similar preferences were also reported 

by students in smaller classes (Draper & Brown, 2004; Martyn, 2007).  By creating instructional 

strategies and providing tools that challenge students to think and interact—while reducing this 

fear barrier —instructors can create an environment in the lecture hall where more mental 

processing is focused on learning tasks instead of social tasks, reducing cognitive load.  
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However, simply responding to questions still falls short of the desired interaction that leads to 

active learning, critical thinking, and other types of metacognition that occurs during actual 

discussions of the concepts (Kennedy & Cutts, 2005). 

As a type of formative assessment, the clicker data collection mechanism provides an 

efficient way for instructors and students to interact and to receive feedback almost immediately 

(Draper 2002; Elliot, 2003; Kaleta & Joosten, 2007; McCabe, 2006).  Students not only receive 

immediate feedback as to the accuracy of their own response, but they can see how it measures 

against the rest of the class.  This is a level of interaction that is generally not achieved in the 

traditional lecture hall with the limited display of hands or flash cards (Elliot, 2003).  The display 

of feedback, in itself, can generate cognitive activity as the student attempts to reconcile why his 

or her answer differed from the class’s answer (Draper & Brown, 2004; Nicol & Boyle, 2003).  

Thus, a pocket environment or teaching moment has been created where students see they aren’t 

the only ones who don’t understand.  This is that teachable moment where students may be open 

to engaging in a discussion about why answer X was better than answer Y (Dempsey, Driscoll, 

& Swindell, 1993; Kam & Sommer, 2006; Van Dijk et al., 2001).  Research seems to bear this 

out with students reporting that, after seeing the results of a clicker question, they were more 

open to discussing what they got wrong or being more patient while the topic was discussed 

further with peers (Bransford et al., 2000; Draper & Brown, 2004; Kam & Sommer, 2006). 

Both Mazur (1997) and Dufrense and Gerace (2004) reported that the display of response 

histograms was a very effective way to stimulate discussion and resolve misconceptions.  By 

displaying the response histograms, students could see not only if they got the answer right, but 

where it fell in the continuum of the class’s answers as a whole.  A number of studies cited this 

key opportunity to use discussion to explore why the common fallacies were attractive yet 
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wrong, and to assist students with building alternate and appropriate schema for the concepts 

under discussion (Beatty et al., 2006; Kam & Sommer, 2006; Nicol & Boyl, 2003). 

The use of clickers has also been attributed to increased learning gains and engagement 

that range from limited to dramatic (Nicol & Boyle, 2003; Draper & Brown, 2004; Haak, 

HilleRisLamber, Pitre & Freeman, 201; Simpson & Oliver, 2007; Zingaro, 2010).  Goodman 

(2005) reported increases in mean scores of the final grades but not on post-tests.  Poulis et al. 

(1998) reported an increase in pass rates from 55 percent to more than 80 percent on scores, a 

finding that was consistent with performance increases reported in Crouch and Marzur (2001).  

Morling, McAuliffe, Cohen, and DiLorenzo (2008) reported only small gains in student scores 

on exams given in introductory psychology classes.  In the case of Morling et al. (2008), the only 

pedagogical change in the class was the inclusion of clickers without any other confounding 

pedagogical or instructional strategy. The authors also noted that there was only a marginal 

effect on student engagement, in contrast to other studies that did report increases in student 

engagement.  The authors offered several suggestions for this, including lack of experience with 

the technology, presenting better designed questions structured to require more critical thinking, 

and Type 1 errors.  By comparison, the reports of increased student engagement were found in 

those classes where clickers were used as tool to support and manage some sort of active 

learning strategy that included peer discussion or cooperative learning techniques (Boyle 

&Nicol, 2003; Crouch, Ghosh, & Renna, 2009; Crouch & Mazur, 2001; Hake 1998; Kaleta & 

Joosten, 2007). 
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Challenges  

For all their benefits, clickers also present unique challenges in their own right. These can 

be technical in nature, related to time and content creation, or involve adjustments on the part of 

the instructor. 

Technical problems can encompass a number of things from students forgetting the 

clicker device (Caldwell, 2007; Draper & Brown, 2004; Reay et al., 2005) to the device not 

registering responses of the students correctly or at all (Draper & Brown, 2004; El-Rady, 2006; 

Kaleta & Joosten, 2007; Siau et al., 2006).  This can increase the time the instructor diverts from 

instructional activities to deal with student logistics and questions that are off topic.  Students 

reported finding this distressing, adding to any anxiety that might already be present, and it can 

negatively affect their grades and overall performance in the class (Siau et al., 2005).  Some 

studies have reported that a limited number of students indicated that the clickers were a 

distraction from teaching or that the instructor was “playing” with technology (Draper & Brown, 

2004; d’Inverno, 2003).  Both studies suggested that this attitude may be the result of poor 

implementation on the part of the instructor or the fact that students were confronted with an 

instructional approach that differed for their expected norm of how a lecture should be run.  This 

further supports the notion that the role of clickers is simply that of a tool to be used to support 

pedagogical goals of the instructor and not the solution in and of itself.  When used as such, it is 

clear that students can perceive a lack of well-ground instructional strategies or purpose behind 

the use of such tools. 

A number of researchers also reported that shifting the instructional approach of the class 

requires adjustments on the part of the instructor and the development of new classroom 

management skills (Beatty, 2004; Beatty et al., 2006; Caldwell, 2007; Draper & Brown, 2004; 
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Stuart et al., 2004).  These adjustments can include the time it takes to prepare and create new 

questions that can maximize the effective use of the clickers and the amount of classroom 

instruction time allocated to present the question to students and collect the data (Elliott, 2003; 

Kaleta & Joosten, 2007; Steinert & Snell, 1999).  The most effective uses of the clickers and 

different question types have resulted in a drastic revision of the course content, sacrificing 

breadth for depth (Crouch & Mazur, 2001; Draper & Brown, 2004).  At the extreme, this can 

include a complete pedagogical change that essentially removes the lecture component and 

transforms the lecture hall into a large tutorial session.  Hake (1998) and Meltzer and 

Manivannan (2002) both reported on what they termed “fully interactive lectures” that used 

extensive and rapid-fire question-answer exchanges to stimulate active learning, that is, 

discussion and feedback exchanges similar to that achieved in one-on-one discussions. However, 

they openly acknowledged the difficulty in covering all the material addressed in a regular 

lecture course.  In the case of introductory courses, extensive planning is needed to support this 

type of shift; it is not something that can occur spontaneously. 

While efficient, the general allocation of 1.5–2 minutes for each data collection point 

begins to consume more and more class instruction time with each question.  In classes that are 

50 or 75 minutes long, this can be a noticeable loss that has to be evaluated and balanced against 

the potential instructional value and gains of the activity (Beatty et al., 2006; Kenwright, 2009).  

Draper and Brown (2004) noted that changing the class length to two-hour-long sessions was one 

way to address this issue. In addition, questions that prompt discussion among individual 

students or the class can quickly degenerate into a maelstrom of conversions if the instructor 

lacks adequate skills for directing and guiding such a large group (Beatty, 2004; Siau et al., 

2006).  This is critical if the activity is to remain focused and on task.  As reported in Beatty 
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(2004) and Allen and Tanner (2005), poor execution in guidance on such activities can actually 

lead to greater confusion among the students. 

The current level of technology also limits most of the possible responses to those that 

can be answered with multiple choice or true/false types of questions (Siau et al., 2006).  

Qualitative response collection is limited with the current technology at this time.  However, as 

technology expands and matures, the practicality, efficiency, and rapid collection benefits seen 

with the multiple choice questions may be offset with the additional time used for typing and 

aggregating qualitative feedback (Simpson & Oliver, 2007). 

While clickers are a solid instructional tool that have been proven over time to be useful 

in mitigating class logistic difficulties, they can also introduce their own set of problems if not 

managed correctly or incorporated as part of a larger, coordinated instructional strategy. 

Theoretical Foundations 

As described below, several of the tenets and elements associated with cooperative 

learning serve as the main theoretical foundation that underlies this dissertation study.  These 

items are addressed below, with the focus on specific applications within large lecture classes.   

Cooperative learning  

Cooperative learning theory has been discussed and researched for close to fifty years 

and provides the basic structure for establishing active learning activities for students, activities 

that studies have been shown lead to better learning outcomes (Chickering & Gamson, 1987; 

Johnson & Johnson, 1999; Slavin, 1980; 1983; 1999).  A number of studies have also shown that 

cooperative learning activities can have positive effects on students’ learning, self-confidence, 

persistence, and attitudes (Cooper & Robinson, 2000; Johnson & Johnson, 1999; Springer, 

Stanne, & Donovan, 1999;).  The core tenet of cooperative learning is students working 
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collaboratively in interactive activities for the purpose of exchanging information and engaging 

in the reflective process.  There are three essential components of cooperative learning that are 

relevant to this study: verbalization of thought, creating non-competitive environments, and 

bridging the gap between the novice and expert.   

The first component, verbalization of the thought process of the student, is usually found 

within the cooperative activities themselves.  Cooperative learning techniques generally include 

students working in dyads, small groups, or teams and the interactions within these groups can 

range from problem-solving to discussion about an assigned topic (Armstrong et al., 2007; 

Slavin, 1991).  The activity is usually structured such that students must interact, and to a certain 

extent, verbalize their thought processes or demonstrate their work to the rest of the group.  

Fellow members are typically encouraged to engage in dialogue and explore the thought process 

between what is being presented or explained and their own understanding of the topic.  During 

these activities, the instructor often is circulating, providing feedback, or answering questions.  

The simple act of engaging in discussion with a fellow classmate provides a context for the 

learning and can elaborate and enrich the mental schema of the student (Bransford et al., 1999).  

The lecture no longer comprises phrases on a screen with an instructor talking at the class; it is a 

conversation with a specific person, that occurs on a specific day, about a specific topic.  By 

providing a context, this expanded schema can aid in recall and transfer to other environments 

(Singh, 2005; Turpen & Finkelstein, 2009). 

This type of discussant feedback serves a two-fold purpose.  The first is confirmatory and 

corrective in nature (Gerace et al., 1999).  The second is to elaborate and expand what the 

student thought he or she knew (Bransford et al., 2000).  All students arrive in the classroom 

with a set of schemata that contain understanding and preconceptions that will influence their 
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learning process (Pellegrino, 2004). Often students are unaware that their level of understanding 

is incorrect or incomplete and they overestimate the depth of their understanding of the content 

(Coutinho, Wiemer-Hastings, Skoronski, & Britt, 2005; Pellegrino, 2004).  Through the 

discussion and exchange, the somewhat chaotic thoughts of the student must be organized if the 

student is to express them to a classmate. It is through these interactions that students process the 

information provided and convert it to knowledge (Cooper & Robinson, 2000; Draper et al., 

2002; Shute, 2008).  This organizing process aids in the formation of internal schema that are 

expanded, challenged, and refined through the discussion (Beatty et al., 2006; Black et al., 2004; 

Pellegrino, 2004).  Unique perceptions and inconsistencies are exposed and may be probed 

during these activities, with the students and instructor providing feedback, both positive and 

corrective, during the process (Coutinho et al., 2005). 

When the discussion is expanded to include the instructor as a contributor and foil to the 

dialog, the feedback loop is expanded.  Both the student and instructor are then receivers, 

processing and adjusting information (and schema) based on this dialogue.  Laurillard (2002) 

suggests that learning is the process of discussion and feedback between the students and the 

students and instructor.  While this type of discussion activity is more common in smaller 

classes, achieving this depth is dialogue is extremely difficult in the lecture environment 

(Armstrong et al., 2007).   

The second component is that it is non-competitive, meaning that no one within the group 

“wins” by beating another group member. A number of studies have shown that cooperative 

learning strategies have resulted in higher learning outcomes than competitive strategies 

(Armstrong et al., 2007; Johnson, Johnson, & Smith, 2007). McKeachie, Pintrich, Yi-Guang, and 

Smith (1986) found that by removing the competitive aspects for the interactions, and promoting 
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discussions, students were more apt to engage in critical thinking.  As previously noted, critical 

thinking is a core value that higher education strives to instill in its students.  Using cooperative 

learning strategies appropriately is one way to support this goal.   

The third component is learning can sometimes get lost between who is communicating 

the message (the expert) and who is receiving the message (the novice).  Within the lecture hall 

the instructor is the expert while the students are the novices.  Students have reported that when 

they fail to understand a concept or point made by the instructor, those same concepts 

“translated” by a fellow student often have a clearer meaning that is readily understood 

(Armstrong et al., 2007; Boyle & Nicol, 2003).  Students may be less inclined to accept at face 

value the logic of classmate, whereas that same logic presented by the instructor may pass 

unremarked, at least outwardly.  Studies have shown that students engaged in class discussion or 

other cooperative learning techniques are more likely to exchange ideas and gain a greater 

understanding from peers, in part because they are not afraid to ask questions (Crouch & Mazur, 

2001; Dufresne et al., 1996; Singh, 2005).  Crouch and Mazur (2001) noted “ . . . that 

cooperative activities are an excellent way to engage students effectively” (p. 970).  Research 

focused on introducing such strategies into the large lecture in a manner that is practical, 

effective, and efficient becomes both timely and relevant.  

Cooperative learning and peer discussion  

Peer discussion, a form of cooperative learning, has gained popularity in recent decades.  

A number of researchers and practitioners have worked on incorporating a variety of different 

peer discussion techniques into the large lecture class as a way of addressing the need for active 

learning and reducing the passive spectator mentality (Boyle & Nicol, 2003; Draper & Brown, 

2004; Dufrense et al., 1996; Mazur, 1997). In the last decade peer discussion strategies employed 
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in large lecture lectures have coalesced into one of two instructional strategy categories or 

families: peer instruction (Mazur, 1997) or class-wide discussion (Dufresne et al., 1996).  

Peer instruction.  Peer instruction is a cooperative learning method wherein there is little 

to no lecturing in the classroom.  This approach was attributed to Eric Mazur (1997). Under this 

model, instruction is presented in very short, focused lectures for the purpose of grounding or 

centering the discussion topic before being handed to the students for discussion (Crouch & 

Mazur, 2001; Fagan, Crouch, & Mazur, 2002; Mazur, 1997).  After the presentation on a central 

concept, students are allowed one to two minutes to formulate their response and report to the 

instructor.  Students then discuss their answers with fellow students, attempting to convince them 

that their answer was correct. Following this discussion the instructor polls for the answers, 

discusses the results, and moves to the next focused concept presentation (p. 970).  This is 

essentially a mature application of Lyman’s (1987) Think–Pair–Share model in action.  

In his book, Mazur (1997) questioned where added value exists in lecturing from notes 

when students are focused on transcribing his lecture and gain only a surface-level 

understanding.  He posited that by providing students the lecture notes and having them read in 

advance, he could leverage student interaction in class and use it to explore the underlying 

concepts, thereby promoting a deeper and richer understanding.  Crouch and Mazur (2001) 

reported that over a ten-year span of teaching introductory physic classes they continued to see 

improvement in student performance in those classes taught using peer instruction as compared 

to those taught using the traditional lecture.  They based this conclusion in part on the students’ 

active engagement in the discussion that created conditions where the concepts were processed 

and incorporated into the students’ mental schema.  They indicated that their experiences during 
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ten years of using the peer instruction led them to believe that this processing transformed the 

material from simple definitions for regurgitation to knowledge that could be applied.   

Class-wide discussion.  Class-wide discussion as introduced by Dufresne et al. (1996) is 

similar to peer instruction but structured such that questions are posed to the class at large. 

Students are then given an opportunity to process and discuss concepts in small groups.  After 

some discussion they report to the larger class, either individually or with small group responses 

(Beatty, 2004; Beatty et al., 2006; Dufresne et al., 1996; Dufresne et al., 2000; Nicol & Boyle, 

2003).  These reports are typically logged by responding to clicker questions.  There is no 

second, small group discussion-cycle as there is in the peer instruction model.  Instead, the 

instructor uses the responses as the jumping off point for a class-wide discussion on the question 

or topic.  During these discussions teaching assistants circulate with microphones for students to 

share their questions and comments. In these cases, the instructor guides the discussion, noting 

and explaining the different responses and helping students to synthesize the debates in which 

they engaged.  

In contrast to peer instruction, the moderated class-wide discussion follows a branching 

instructional pattern where the next topic of the lecture is dictated by the students and discussion 

at hand.  Draper and Brown (2004) and Stuart et al. (2004) called this “contingent teaching,” 

alluding to the contingent mentoring of Wood, Wood, and Middleton (1978). Contingent 

teaching in this context requires the instructor to truly embrace student-centered learning and 

surrender the flow and structure of the class to the discussion itself.  This requires a substantial 

re-visioning of the typical lecture preparation and an acknowledgment that course content 

breadth may be reduced in favor of rich discussion that expands the depth of understanding 

(Draper & Brown, 2004). While students reported that they found the class-wide discussion 
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engaging, they also noted that it could be confusing unless the instructor provided clear feedback 

as to the right answer, and why it was correct, before allowing the discussion to proceed to the 

next topic (Boyle & Nicol, 2003; Draper & Brown, 2004; Gerace et al., 1999). 

One of the reported benefits of the preliminary small group discussions in the class-wide 

discussion model is that it engages students’ thought processes before they face the larger class 

(Boyle & Nicol, 2003; Gerace et al., 1999).  It helps focus their thoughts, grounds and centers the 

discussion point, and provides an opportunity for the group to formulate questions for the larger 

class or instructor.  When the class-wide discussion begins, it also has the benefit of removing 

the individual from the questioning process; instead it becomes the group that has a question.  

This is less intimidating for some students, encouraging them to speak up when they might 

otherwise stay silent (Boyle & Nicol, 2003). 

Peer instruction vs. class-wide discussions. Nicol and Boyle (2003) attempted to 

compare the two different approaches to determine which was better, either as a strategy in 

general or for a given circumstance.  Their experiment was capture in the ‘New Approaches to 

Teaching and Learning in Engineering’ (NATALIE) project.  In both classes, students reported 

similar benefits and problems noted above.  However, students in the class-wide discussion 

group reported increased anxiety when participating in the discussions, in part because they 

found using the microphone confusing and the wide-ranging discussion difficult to track.  This 

contrasts with, and reinforces, the previously noted benefits of anonymity and reduction of fear 

when using clickers that was previously reported. When directly asked in focus groups to 

compare the two approaches, students reported a preference for peer instruction over the class-

wide discussion (Nicol & Boyle, 2003).  
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While these two examples of the difference approaches above were both conducted in 

physics classes, peer discussion in general (whether used in conjunction with peer instruction or 

class-wide discussion models) has been incorporated in one form or another in large lectures 

across multiple disciplines ranging from science, technology, engineering, and math (El-Rady, 

2006; Kennedy & Cutts, 2005; Reay et al., 2005; Simon et al., 2010) to medical schools 

(Schackow et al., 2004; Steinert & Snell, 2007), to business (Siau et al., 2006) to social sciences 

like communication, criminal justice, philosophy,  advertising, political science and economics 

(Abrahamson, 2006; Ghosh & Renna, 2009; Kam, & Sommer, 2006; Stuart et al., 2004).  As 

Beatty (2004) suggests “…externalized misunderstandings are easier to dislodge, and analysis of 

incorrect reasoning makes correct ones easier to recognize” (p. 5).  This may be true in any 

discipline, ranging from the hard sciences to humanities or social sciences. 

Many classroom management techniques reported in these studies included assigned 

seating (Dufresne et al., 1996), formalized dyads or groups (Mazur, 1997), or structured pacing 

for the class (Crouch & Mazur, 2001).  All of these point to the need to manage discussion in 

these types of classes, if for no other reason than the sheer size.  In a study by Schackow et al. 

(2004) less formal dyads were used in a small class setting.  However, the management of the 

class in the Schackow study was not as much of an issue because the small size and limited use 

of peer discussion activities of any type.  

A review of the literature produced a small number of studies that reported instructional 

strategies that used a traditional lecture approach with the inclusion of peer instruction or class 

wide discussion as a small part of the overall instructional strategy based on the traditional 

lecture format (Caldwell, 2007; Cutts & Kennedy, 2005; El-Rady, 2006; Kennedy & Cutts, 

2005; Van Dijk et al., 2001;Wit, 2003).  The majority of the reports generally followed a 
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continuum, but that were largely clustered at one extreme or the other; they used clickers to 

simply poll for feedback or they they used them as part of the more highly structured peer 

instruction/class-wide discussion approaches (Fies & Marshall, 2006; Kennedy & Cutts, 2005).  

As Draper and Brown (2004) questioned, “Are there only gains from large changes to 

pedagogical approach, or are there some easy gains to be had from small changes?” (p. 82). 

Schackow et al. (2004) was the closest to report on this approach and did so only with regard to 

smaller classes.   

Creating a Blended Strategy that Includes  

Peer Discussion, Clickers, and Traditional Lecture 

Although there have been studies that used instructional strategies based on peer 

discussion and the use of clickers, a number of them are practitioner reports or papers on best 

practices (Fies & Marshall, 2006; Gok, 2011; Kay & LeSage, 2009; Simon et. al, 2010).  In 

addition, the limited set of studies that were experimental or quasi-experimental in design were 

conducted in highly structured environments (Crouch & Mazur, 2001), and were limited 

primarily to student surveys that didn’t focus on learning outcomes (Hake, 1998), or took place 

in settings with much smaller groups than the traditional large lecture (Draper & Brown, 2004; 

Schackow et al., 2004).  Building on the work of others, this study seeks to address these gaps in 

the research by using a quasi-experimental design comparing the results of an instructional 

strategy that is a balance of traditional lecture and peer discussion to determine if the use of 

informal dyads and peer discussion will have a positive effect on student learning and attitudes in 

a large lecture class.  
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CHAPTER 3 

METHOD 

Participants 

The participants were students registered in two sections of an undergraduate, 

introductory macroeconomics course offered at a large southeastern university.  The university is 

one of two flagship public institutions in its state and is classified by the Carnegie Foundation in 

the category of Research Universities-Very High Research Activity.  At the time the study was 

conducted in Fall 2008, university enrollment topped 39,000 students with slightly more than 

29,600 undergraduates, more than 8,300 graduates and approximately 1,100 non-degree seeking 

students.  

The introductory macroeconomics course used for this study met one of the general 

education undergraduate degree requirements and was a frequent choice for freshman and 

sophomore students.  Students self-selected the section of the course that worked best with their 

personal class schedule.  Both sections were offered in the same meeting-day pattern, Monday, 

Wednesday, Friday (MWF), with the time of the course offering being the only variation 

between sections.  Each class section fell within the student-preferred class window of 10:00 

a.m. to 3:00 p.m.  Random assignment determined the control and experimental sections. Data 

for students who chose to opt out of the study, who failed to provide any consent response, or 

who failed to take the final exam were excluded from the final analyses.  In addition, since the 

focus of this study was college-level instruction, no provisions were made to obtain parental 

consent.  Therefore, any student less than 18 years-old as of the first day of classes were also 

excluded.  Enrollment in each individual, large lecture section of this class exceeded 400 

students at the start of the term for a total of 939 students.  After the defined exclusion groups 
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were removed, a total of 840 students, split fairly evenly across the two sections, constituted the 

sample for this study (Table 1).  

 

Table 1  

Number of Students in the Peer-Discussion and No Peer-Discussion Groups 

 No peer-discussion 
group 

Peer-discussion 
group 

Base enrollment numbers at start of study 464 475 

Excluded from study:  
lack of consent, under 18 years old 
withdrew before end of term, or  
did not take the final exam 

48 51 

Total sample for study 416 424 

 
 

The class was comprised of more than 73 percent of freshman and sophomore students. 

Slightly more than 19 percent were juniors and the remaining six percent were distributed across 

seniors, graduates, and non-degree seeking students.  Using ANOVA, the two groups were 

compared on a number of different measures to determine if the groups were comparable.  This 

comparison of the two groups revealed no significant difference based on student type, major, 

gender, ethnicity/race, or academic ability as represented by SAT concordance scores or 

university cumulative grade point average. Tables 2 – 5 present the descriptive statistics for each 

group for each of these variables. 
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Table 2  

Percentages of Students at each Academic Level for Peer-Discussion and No Peer-Discussion 

Groups 

 

Student  
type 

No peer  
discussion-group 

Peer-discussion 
 group 

Overall 

Freshman 28% 27% 28% 

Sophomore 46% 49% 47% 

Junior 22% 18% 20% 

Senior 5% 7% 6% 

Others < 1%  <1% <1% 

Note: percentages rounded to whole numbers; as a consequence, totals may not equal 100% 

 

 

Table 3  

Percentages of Student Majors by College for Peer-Discussion and No Peer-Discussion Groups 

Major grouped  
by college 

No peer 
discussion-group 

Peer-discussion  
group 

Total 

Art & Sciences 12% 11% 11% 

Business 48% 53% 50% 

Communication  8% 7% 8% 

Human Sciences 9% 10% 10% 

Social Sciences 12% 11% 12% 

Other 9% 7% 7% 

Note: percentages rounded to whole numbers; as a consequence, totals may not equal 100% 
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Table 4  

Gender, GPA and SAT Comparisons of Peer-Discussion and No Peer-Discussion Groups 

 
Comparison Variable 

No peer  
discussion-group 

Peer-discussion  
group 

 

Gender (Male/Female) 

 

54% / 46% 

 

51% / 49% 

University Grade Point Average 
(GPA) 
 

3.09 3.15 

Average SAT concordance score 
 

1141 1135 

 

 

Table 5 

Ethnic Distribution as Percentages for Peer-Discussion and No Peer-Discussion Groups 

Race 
 

 No peer 
discussion-group 

Peer-discussion 
group 

Overall 

 

White 

  

78% 

 

76% 

 

76% 

Hispanic  11% 13% 13% 

Black  5% 6% 6% 

Asian  3% 3% 2% 

Other  3% 3% 3% 

Note: percentages rounded to whole numbers; as a consequence, totals may not equal 100% 

 
 

Course and Instructor 

As the course title indicates, this course served as an introduction to macroeconomics. 

The course was designed for students who were assumed to have little or no background in 
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economics or knowledge of economic terms. Starting with basic principles and terminology, the 

course progressed by building on the basic model of supply and demand, which was used 

throughout the semester.  The course was then divided into two major components: economic 

growth and economic stability. Economic growth focused on institutions and policies that 

promote long-term expansion of economies. Economic stability focused on the cause of the 

business cycle and potential solutions to smooth fluctuations. Where appropriate and relevant, 

real-world examples from mainstream news and current events such as natural disasters, rise in 

food costs, pending congressional bills, and governmental policy were incorporated and 

discussed in the class. 

The study was conducted during a regular 15-week fall semester in 2008, with data 

collection beginning with unit two and running through unit three to the end of the semester, a 

period lasting approximately 11 weeks.  Details about the data collection period are covered later 

in this section.   

Given the high demand for this course, the university routinely offers multiple sections 

taught by different instructors.  Whenever possible and allowing for individual instructor 

differences and class meeting times (50-minutes as opposed to 75-minutes), the content of the 

course was consistent across all sections to ensure that students exited the class with a similar 

scope and depth of knowledge, regardless of the section in which they were enrolled. It was 

common for a single instructor to teach anywhere from 200–500 students per section. This study 

was conducted in two classes taught by the same instructor.  Appendix A contains an excerpt 

from the course syllabus describing the instructor’s general course goals and objectives for the 

sections in which the study was conducted. 
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The instructor for the course was a Lecturer in the Department of Economics and taught 

both introductory macro- and microeconomics courses. He has taught large lectures since fall 

semester of 2003, when he finished his doctorate and assumed his role at the institution.  After a 

semester teaching both classes in the traditional format and experiencing the same level of 

student passivity and apathy, and desiring to interject more interaction similar that previously 

noted, he began exploring alternative strategies.  In 2004 the University began the slow adoption 

of PRS clickers with their first appearance in several physics classes.  Discussions with 

colleagues prompted the instructor to experiment with adding clickers to his courses as a part of 

his instructional strategy.  They have since become a standard component of his courses. 

University support for the addition of this technology has grown since 2004, but at the 

time it was limited to a briefing by the technical staff on the mechanics of operating the software, 

online support resources provided by the manufacturer, and discussion with colleagues.  Since 

the initial adoption period, the University has added additional administrative support in the form 

of online tutorials and best-practice guides suggesting several different strategies for teaching 

large lecture courses, with or without the PRS devices.  The instructor teaching this study’s 

sections was often consulted as someone employing exemplary practices in teaching large 

lectures.  In recent years he has been nominated for and won both University and national 

teaching awards. 

Instructional Materials and Instructional Strategy 

The textbook for the course was Macroeconomics: Private and Public Choice by 

Gwartney, Stroup, Sobel and Macpherson, 12th edition, 2008.  The lecture content was 

organized in a series of PowerPoint presentations based on the textbook’s chapters.  Each 

PowerPoint presentation included the course content, multiple-choice PRS questions and, where 
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appropriate, video clips of ABC’s 20/20 economic news commentator John Stossel.  The lecture 

focused on reviewing and elaborating the chapter readings, reviews and discussions of the 

homework and simulations, and a review of current economic events as they related to the 

theories and concepts presented in the materials.  

Students in each class were automatically enrolled on the course website supported by 

Blackboard and were required to purchase an electronic personal response system (PRS) device. 

Each PRS device had a unique serial number that students registered through the course site at 

the beginning of the semester.  Registering the devices allowed their responses to be recorded 

and tracked individually in the Blackboard grade book for scoring purposes.  Students were also 

required to purchase index cards (used for collecting students’ written responses or contact 

information), and Aplia access. Aplia was the website that provided an electronic copy of the 

textbook plus online homework assignments and simulations.  The chapter readings, online 

simulations, and general communications were managed outside of class meetings through the 

Blackboard course site and Aplia.   

The instructional strategy employed in both sections was identical, except for the type of 

questioning strategy implemented (this strategy is described in the Independent Variable section 

below). The differences in the allocation of time that resulted from the two different strategies 

are addressed later as well.  Modified versions of the PowerPoint lecture slides covering key 

points in each lecture were posted on the course website for students to download prior to classes 

so that they might bring them to class as an aid in note taking.  The PRS questions presented in 

class were not included in the downloadable materials, thus preventing students from researching 

the answers in advance of the lectures.  Lecture recordings were posted on the course website 

following the class period. 



 

48 

 

The instructor was equipped with a wireless headset that amplified his voice through the 

house sound system and recorded his lectures. He was also equipped with a computer tablet 

allowing him to walk the room freely, controlling the house computer and sound from anywhere 

in the room.  The instructor’s ability to freely walk the room, rather than being limited to the area 

circumscribed by the length of a mouse and keyboard at the presenter console, allowed him to 

directly interact with students on the lower levels of the hall and reduce the distance between 

himself and those students in the back of the lecture hall.  The room configuration, however, did 

not allow easy access the upper or back areas of the lecture hall.  The lecture hall seats were the 

fixed seating found in most lecture halls. 

Observations were conducted by the researcher each week of the semester, in both 

classes.  At least once each week the researcher attended both class sessions on the same day.  

The day of the week that the researcher attended the class meeting rotated each week though the 

semester so that the researcher attended several of the Monday, Wednesday, and Friday class 

meetings. The instructor was not aware in advance which days the researcher would observe the 

class.  The researcher noted that start and end time of classes, the day of the week and class 

section, number and type of clicker questions, requests for the follow up discussion from 

students, prompting of discussion by the instructor or in cases where the 30% threshold of wrong 

answer was obtained, any difficulties or irregularities in the class delivery, and the section of the 

room the researcher sat in on the day of the observation.  A form was used to track these 

observations to ensure continuity for the duration of the study (see Appendix B) 

The typical class began with a synopsis of the previous lecture’s content and unit 

objectives, as well as highlights of the material covered in the current day’s lecture.  Depending 

on where the class meeting fell in the semester, the first one to three minutes were typically 
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dedicated to presenting this information and course management details such as administrative 

reminders about due dates for homework or exams, upcoming special sessions, holidays, or other 

important, general notes.  The instructor addressed and resolved any special questions from the 

students prior to the start of the lecture.  He structured the lecture content such that the remaining 

course time was used for the delivery of content.  He spent the bulk of the class time presenting 

course material, with three to four PRS questions interspersed throughout the lecture.   

Independent Variable: Questioning Strategy Employed with Each Group 

Although the students in both sections were required to use the PRS technology to 

respond to the same multiple choice questions, the specific questioning strategy employed with 

these questions differed between the two groups.  A “traditional,” or no peer-discussion 

questioning strategy was employed with students in the control group (called the no peer-

discussion group).  Questions presented to the no peer-discussion group were traditional multiple 

choice questions to which each student responded individually.  In contrast, a peer-discussion 

strategy, blending the traditional multiple-choice questions with Think-Pair-Share (TPS) 

questions, was used in the experimental group (called the peer-discussion group).  In this strategy 

students were presented the same multiple choice questions.  However in some cases they were 

directed to respond individually or respond after discussing the question with a peer (TPS 

questions).  Modifying the instructions given to the students in the peer-discussion group allowed 

for this blending.  When they were presented with TPS questions, students were directed to 

engage their neighbor in a discussion of the question.  Seats were not assigned in the lecture hall 

and, by design, no structure was placed around the assignment of the discussion dyads.  Instead, 

students in the peer-discussion group were free to select the person next to, or generally around 

them, within easy speaking range.  In both conditions, the instructor presented each question at 
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random and unannounced points in the lecture, and he directed the students to respond using the 

PRS device.  

The no peer-discussion strategy was intended to provide students, on an individual basis, 

with the opportunity to practice recalling and applying pertinent facts and concepts discussed 

during the lecture. For example, the instructor might have presented this question: “According to 

the Keynesian view, if policy makers thought the economy was about to fall into a recession, 

which of the following would be most appropriate?” Students were given four to five possible 

response options.  All questions and their response options were projected onto a large screen at 

the front of the classroom.  The in-class computer captured and logged all responses for display 

to the class in the form of aggregate histograms.  

Draper and Brown (2004) and Kennedy and Cuts (2005) reported, when the technology 

was still new and based on radio frequency, that the time allotted for the collection of student 

responses was determined by the enrollment in the individual course sections.  These experts 

proposed, as a general rule, that the instructor allot between 45–60 seconds per 100 students for 

the students to read the question, consider an answer, and submit  responses electronically.  

Recent advances in the technology have shifted it to transmitting through infrared frequencies 

and have reduced this time allowance to 20–40 seconds per 100 students.  The standard used in 

the class was in keeping with these newer guidelines.  As a result the 400+ students in both 

sections were given approximately 90–105 seconds to respond to questions. 

Following this display, the instructor engaged in a debriefing discussion with the students 

under one of two circumstances.  If more than 30% of the responses were incorrect as calculated 

by the PRS software, the instructor initiated a follow-up discussion (Poulis et al., 1998). These 

discussions typically included a review of the incorrect answers, questions directed to the 
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students themselves as to why they thought they selected the wrong answer, or an explanation of 

a common misunderstandings that might have occurred.  Elaboration, corrective feedback, and 

alternate examples were provided as part of some of these discussions.  The instructor also 

engaged in a follow-up discussion after a multiple choice question, regardless of the percentage 

that responded correctly, in cases where a student asked for clarification or confirmation. During 

the observations of the class, this student-initiated request for clarification happened only once.  

After each question, and the conclusion of its corresponding follow-up discussion, the lecture 

progressed to the next point of the day. 

The no peer-discussion group received two or four traditional multiple-choice questions 

per class period for an average of 8-12 questions per week.  The peer-discussion group also 

received an average of 8-12 questions per week; however, slightly less than half of the total 

questions presented in a given week were in the TPS format with the peer-discussion component.  

The TPS question content was identical to those received by the no peer-discussion group, but 

the activities of the students in the peer-discussion group were different with the inclusion of the 

TPS questions in that the peer discussion element and a second response submission were 

included as part of the activity.  

Question presentation in the Peer Discussion group 

The presentation of the TPS questions to the peer-discussion group involved three phases. 

During the first phase, the instructor presented a traditional-style multiple-choice question with 

three to five response options.  After each student responded, the class response histogram, but 

not the correct answer, was displayed.  

During phase two of the peer-discussion strategy, students were directed to turn to a 

neighbor and discuss their answers for approximately two minutes. Students were instructed that 
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if they found they had the same answer, they should explain the rationale behind their responses 

and why none of the other response options are correct.  If their answers were different, they 

were directed to try to convince their partner why their answer was correct. At the end of the 

discussion time, phase three began.  

During this phase, students were provided with another opportunity to respond to the 

same question and instructed to resubmit their answers, changing them if they chose to do so.  

The answers were collected and the histogram of responses once again displayed, this time with 

the correct answer highlighted. Changes between answer one and two were discussed by the 

instructor if more than 30% of the students (as tabulated by the PRS software) changed their 

responses. During the class observations, there was no change in the answers that crossed this 

threshold.  The instructor generally summarized the question and results, using the summary as a 

springboard to the next topic of instruction for the class.   

Incentive strategies related to the question presentation 

An authentic note was added to the class grading scale by recording all “points” earned 

during the semester (on exams, etc.) as “dollars.”  The instructor employed two strategies to 

motivate students in both groups to try to choose the correct response to the PRS questions.  The 

first strategy involved providing students in both section with additional dollars if their submitted 

answer was the correct response.  Students earned two dollars for simply responding to a PRS 

question.  If their response was the correct response, they earned an additional one dollar, for a 

total of three dollars per question.  The same reward system applied to both groups; students in 

the peer discussion group did not receive any additional dollars for responding to a question for 

the second (i.e., after they discussed the question with a peer).. The total number of dollars 
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students could earn for correct responses was 10% of the total dollars (points) they could earn in 

the course. 

The second motivating strategy consisted of the final-exam review game.  Students were 

informed at the beginning of the semester, and in the course syllabus, that the PRS “money” was 

worth more than its total dollar value alone—it might be worth an automatic “A” and exemption 

from the cumulative final exam.  All students who earned 90% or more of the total possible PRS 

dollars were automatically eligible to compete in a “click off” at the end of the semester. This 

was a final-exam review that was conducted as a quiz game in which all eligible students lined 

up at the front of the class with their clickers.  PRS review questions were presented, and all 

students responded to each question as it was displayed.  As questioning continued students were 

eliminated as they answered incorrectly until only one student remained.  The winner received an 

automatic “A” for the class and exemption from the final exam.  The aforementioned 

motivational strategies appeared to be somewhat effective with a large percentage of the class 

from the standpoint of class involvement and attendance. During the pilot study for this research, 

observations of the class, PRS response data, and anecdotal accounts of the instructor revealed 

that students continued to respond to PRS questions and class attendance remained high 

throughout the semester (Calhoun & Barber, 2007).  These behaviors were also noted in both 

classes in the study reported here.  

Dependent Variables 

The primary dependent variable of the study was student learning as measured on a 

cumulative final exam comprising 75 multiple-choice questions. While final exam questions 

were similar in level of difficulty to those given in class and focused on assessing the same 

content areas, none of the final exam questions were identical to those used in class.  For the 
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purposes of this study, the 75 questions on the final exam were mapped to their associated in-

class questions so as to determine which exam questions assessed the same skills and content 

addressed by the Think-Pair-Share (TPR) questions that were used in class.  Seven test questions 

did not map to any of the TPS or traditional questions used in class.  As described below, these 

questions were eventually removed when the test scores of the two groups were compared. 

A reliability analysis was conducted on the 75 test questions with an overall value of  r= 

.844.  An individual items analysis identified nine questions that were categorized as poor 

questions for the purpose of this study.  These included the seven questions that did not have a 

corresponding question presented in class, one question that had the lowest item reliability 

(r=.789) and one that was clearly a throw away question for extra credit.  Removing these items 

resulted in 66 total test items that were used to create the overall test score variable.   

In addition, the 66 remaining test items were classified as TPS related or TPS unrelated.  

Approximately 70% were classified as TPS unrelated and approximately 30% were categorized 

as TPS related.  The resulting categories of test questions and the reliability of each category of 

questions are presented in Table 6.   When viewing this data, it is particularly important to note 

the relatively low reliability of the TPS-related test questions (r = .61). 
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Table 6 

Reliability of Test Items  

 
Set of Test Items 

 

 
Explanation 

 

 
N 

 
Reliability 

Overall Test Score All test items, minus the nine 
categorized as problematic 
 

66 .84 

TPS-unrelated Test questions categorized as 
related to the in-class 
questions, but not related to 
one of the in-class TPS 
questions 
 

46 .79 

TPS-related, Test questions categorized as 
related to one of the in-class 
TPS questions 

20 .61 

 

The final exam was administered in class and took place during the regularly scheduled 

university exam week. Students were allowed two hours to complete the exam.  The exam was 

conducted in the same lecture hall, and teaching assistants aided with monitoring the lecture hall 

activities before, during, and after the exam, including test distribution and collection. 

In addition to the exam, student attitudes were collected with an attitude survey. The 

survey comprised 24 individual questions, each with five Likert-type response options ranging 

from strongly disagree (1) to strongly agree (5) and included a neutral option (3). A copy of the 

survey is provided in Appendix C.  The survey was administered online through the course 

website during the last week of class.  While specific data was not collected to measure the time 

it took to complete the survey, allowing 20-30 seconds for students to respond to each item, it is 

estimated that the approximate amount of time it took most students to complete the attitude 

survey was  10-12 minutes.  Students were provided a small extra credit incentive to encourage 
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them to take and complete the survey.  Per the informed consent agreement (Appendix D), 

students were reminded that the instructor would not be provided access to the survey results 

until after grades were submitted, and then only in aggregate.   

Of the 840 students across both sections, a total of 759 students completed the survey.  

An exploratory factor analysis revealed two factors that were classified as attitude toward course 

content and attitude toward PRS questions.  (Factor analysis details including factor loadings and 

results are reported later).  Survey items 19, 20, 22 and 24 comprised Factor 1, attitude toward 

course content.  The second factor, attitude toward PRS questions, was comprised of three 

survey items, 7, 8, 9.  Table 7 lists the specific questions and reliability scores for each factor. 

When viewing this data, it is particularly important to note the somewhat low reliability of the 

second factor, attitude toward PRS questions (r = .69). 

 

Table 7 

Survey Factor Items and Reliability 

 
Variable 

 

 
Survey items 

 

 
Reliability 

Factor 1: 
Attitude toward 
course content 

I find the course material interesting. 
 
As a result of this class I am confident that 
I understand economic events reported in 
the media. 
 
This course was more interesting than I 
expected it to be. 
 
I feel like I understand economics better 
as a result of this class. 

 

.75 
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Table 7 continued   

 
Variable 

 

 
Survey items 

 

 
Reliability 

   

Factor 2 
Attitude toward  
PRS questions 

I find it helpful to see how my response to 
PRS questions compared to the overall 
class response.  
 
PRS questions help keep the lecture 
interesting.  
 
The PRS questions help break up the 
lecture.  

 

.69 

 
 

Procedures  

As noted above, participants in this study were in intact groups enrolled in one of two 

sections of an introductory macroeconomics course. These sections were randomly assigned to 

either the no peer-discussion group or the peer-discussion group. The same instructor taught both 

sections. In both classes the instructor employed the same instructional strategy except for the 

type of questioning technique described above.   

Students were presented with informed consent information, both verbally and in writing 

on the course syllabus, and by the researcher in a class session at the beginning of the semester.  

To reduce the introduction of any outside bias as a result of students having detailed knowledge 

of the study and its exact parameters, they were informed that the basic purpose of the study was 

to research instructional strategies involving PRS clickers.  Students were informed that their 
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scores on the PRS questions and the final exam would be used in aggregate with no personally 

identifiable information shared with anyone beyond the researcher, or published in the final 

presentation of the research. At the end of the informed consent presentation, students were 

presented with an online participation survey through Blackboard that they all had to respond to, 

indicating whether or not they agreed to participate or not in the study.  Those that chose to opt 

out, who didn’t complete participation survey, or who were under 18 years of age as of the first 

day of classes were removed from the study sample.  The instructor did not have access to the 

online participation (consent) survey.  

While both instructional strategies were used for the duration of the semester, data 

collection for research purposes began with the start of the second unit and lasted for the duration 

of the semester, or approximately eleven weeks.  This delay in data collection served three 

purposes: 1) it allowed students a sufficient amount of time to purchase and remember to bring 

their PRS devices to class, 2) it allowed students to register the device on the course Blackboard 

site, become familiar with the device, and learn how to use it when responding to questions, and 

3) it allowed the class roster to stabilize after the drop/add period at the start of the semester. 

Both sections met for 50-minute periods three days a week in the same lecture hall.  After 

each lecture, the instructor reported any irregularities in the course delivery that may have 

affected the fidelity of the treatment, such as a failure of the technology.  Only one such 

irregularity was reported, when both classes were canceled because the instructor was sick for 

one class meeting. Content that was supposed to be covered that day was disseminated through 

the use of the course Blackboard website and the PowerPoint slides that were already prepared 

for the lectures.  Since PRS questions were not used during this class period, the test questions 
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that were related to the content that was covered during that class session were, obviously, 

considered as not having a corresponding PRS question presented in class. 

The manipulation of the two conditions resulted in a difference in the overall time 

allocated to didactic lecture presentation within a single day.  In the case of the peer-discussion 

strategy the administration of a single TPS question took approximately five minutes. On days 

when two TPS questions were administered in a single day, approximately seven to ten minutes 

were allocated to this activity in a single 50-minute class meeting period.  Given that the class 

meeting time was fixed, expansion of time in the class meeting period of either section was not 

an option.  Instead the instructor spread the TPS questions over the course of the week and the 

individual units so that the same lecture content was covered prior to the unit two and unit three 

exams.  As designed, the time allocated for the TPS questions in the peer-discussion group was 

replaced in the no peer-discussion group with the presentation of some additional examples, 

elaborations, and explanations as part of the discussion and the follow-up debrief as needed. 

Observations revealed that the actual difference in the class meeting was around five to seven 

minutes for a given class period and that in those cases the instructor generally ended the no 

peer-discussion class instruction early rather than spending the extra time providing extensive 

examples or elaboration.  Instead, the last five minutes or so were dedicated to reminders of 

upcoming events or general announcements that had little instructional content. 

The assessment materials were the same for both classes. The cumulative final exam for 

each class was conducted at the end of the semester and administered during the university’s 

final exam week.  The instructor prepared and administered one set of exam questions for both 

classes.  Each class had three different versions of the test, for a total of six versions, with the 

questions randomly re-ordered on each version.  Care was taken in the distribution of the tests to 



 

60 

 

ensure that no student was seated next to another with same test version and the tests were 

collected at the end of test administration.   

The attitude survey was administered online through a separate Blackboard survey during 

the last two weeks of the semester and in advance of the final exam.  The course instructor did 

not have access to the survey site. Students were informed that the results of the survey would be 

shared with the instructor in aggregate and only after final grades were submitted at the end of 

the term.  Students were also given information to request aggregate research data if they were 

interested; no student contacted the researcher to request the data.  
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CHAPTER 4 

RESULTS 

The two major dependent variables examined in this study were student learning and 

student attitude.  Dependent variable one, student learning, was measured by the overall final 

exam score and further subdivided into two dependent variables based on the question type used 

in class. Those subdivisions were TPS-unrelated and TPS-related. Dependent variable two, 

student attitude, was also categorized as two dependent variables based on the survey factors, 

attitude toward course content and attitude toward PRS questions. The hypotheses and results 

related to each of these dependent variables are described below.   

A post hoc power analysis was conducted for the study.  With alpha at .05, with 840 

subjects (over 400 for each group) the probability of detecting a .5 difference (medium effect 

size) between means was .99. As previously noted, both groups were academically and 

demographically compared with no significant difference between them based on any of these 

measures. 

Hypothesis 1: Effect on Student Learning 

At the end of the semester students in the peer-discussion group and the no peer-

discussion group took a final examination consisting of 75 multiple-choice items. As previously 

noted, nine of the items on the posttest were considered problematic and were removed from 

further analysis, resulting in a total of 66 items comprising the overall test score variable. 

Furthermore, each of these 66 test items was classified based on the type of questioning strategy 

employed in the class when the skill was being taught. If students in the peer-discussion group 

were asked to employ the Think-Pair-Share strategy when they were learning the skill, then the 

test item was classified as “TPS-related” for both the control and experimental groups.  If the 
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students in the peer-discussion group were not asked to employ the Think-Pair-Share strategy 

when they were learning the skill, the test item was classified as “TPS-unrelated” for both the 

control and experimental groups. As previously noted, this resulted in 20 of the 66 questions 

being classified as TPS-related and 46 of the questions being classified as TPS-unrelated.  In all 

cases the skills referenced above should taken to mean that the questions weere presented as 

clicker questions.   

To assess the effect of the treatment condition on student learning, an ANCOVA 

procedure was conducted with the treatment condition as the independent factor and the final 

overall test score on the 66 items as the dependent variable.  The optimum model for the overall 

test score was obtained by including university cumulative GPA and calculated concordance 

SAT scores as covariates.   

In addition, two separate ANCOVA procedures were completed with treatment condition 

as the independent factor and each of the two test item subcategories as dependent variables.  

Levene’s test of the null hypothesis was significant for the analysis of both the subcategory 

dependent variables.  As result, the model was simplified to remove both covariates and a 

standard ANOVA model was used for both the TPS unrelated and TPS related variables.  The 

results of these analyses are discussed below. 

All test items  

The hypothesis predicting a positive main effect of peer discussion on student learning 

was not supported.  On average, students in the peer-discussion condition had a mean score of 

45.99 on these items, whereas students in the no peer-discussion condition had a mean score of 

47.22.  An analysis of covariance revealed that students in the peer-discussion condition scored 

significantly lower than did the students in the no peer-discussion condition, after controlling for 
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the effects of cumulative GPA and SAT, F(1, 815)=9.775, p<.05. The effect size was rather 

small, r = .07, indicating a relatively small difference between the two groups.  However, it 

should be noted that while such a small difference in the actual test scores across the two groups 

was statistically significant, this statistical difference is quite likely due to the very large sample 

size and power employed in this study. In any case, this result did not support the hypothesis that 

students in peer-discussion group would score higher on these types of items than students in the 

no peer-discussion group (Table 8).  

 

Table 8 

Means and Standard Deviations for Test Results by Treatment Group and Question Type 

Type of Test 
Items 

 Peer-Discussion Group 
(n=420) 

 No peer-discussion Group 
(n=405) 

Overall 
effect 
Size 

  Mean 
Score 

 
SD 

 Mean  
Score 

 
SD 

 
r 

All items* 
(66 items) 

 45.99** 8.20  47.22** 8.27 .07 

        
TPS-unrelated,   
(46 items) 

 33.77** 5.87  34.74** 5.93 .08 

        
        
TPS-related,  
(20 items) 
 

 12.24 2.94  12.57 3.02 .05 

*Note: scores for the “All items” reflect the addition of covariates, FSU cumulate GPA and 
concordance SAT scores.  Scores for TPS-unrelated and TPS-related do not reflect 
covariates. 

** Significant with p <.05 
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TPS-unrelated test items 

The hypothesis predicting a positive main effect of peer discussion on student learning 

was not supported.  There was a total of 46 TPS-unrelated test items on the final exam.  On 

average, students in the peer-discussion condition had a mean score of 33.77 on these items, 

whereas students in the no peer-discussion condition had a mean score of 34.74. An analysis of 

variance revealed that students in the peer-discussion group did score significantly lower on the 

TPS-unrelated test items than did the students in the no peer-discussion group, after controlling 

for the effects of cumulative GPA and SAT, (F(1, 828)=5.591, p<.05).  However, the effect size 

was rather small, r = .08, indicating no relatively large differences between the two groups.  

(Table 8). 

TPS-related  

The hypothesis predicting a positive main effect of peer discussion on student learning 

was not supported.  There was a total of 20 TPS-related test items on the final exam.  On 

average, students in the peer-discussion condition had a mean score of 12.24 on these items, 

whereas students in the no peer-discussion condition had a mean score of 12.57.  An analysis of 

variance revealed that there was no significant difference between the means scores of these two 

groups, after controlling for the effects of cumulative GPA and SAT,  (F(1, 824)=2.590, p >.05). 

This result did not support the hypothesis that students in peer-discussion group would score 

higher on these types of items than students in the no peer-discussion group (Table 8).  In 

reviewing these results, it is important to recall that the reliability of the TPS-related test items 

was relatively low (r = .61). 
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Hypothesis 2: Effect on Student Attitudes 

As noted in the method section, at the end of the semester students in both groups were 

given a 24-item attitude survey as a voluntary, extra credit assignment.  Students responded to 

each item using a five-point Likert scale, ranging from strongly disagree/very negative (1) to 

strongly agree/very positive (5). Of the 840 students who participated in the study, 81 did not 

complete the survey.  The analyses described below are based on the survey responses of the 

remaining 759 students.  

Initial reliability for the overall survey was very low at r= .58. An exploratory factor 

analysis was undertaken in order to reduce the number of survey items and to isolate those 

relevant to this study.  Results from the factor analysis (principal axis factoring with varimax 

rotation) yielded two factors accounting for 61 percent of the variance. These two factors were 

labeled as (1) attitude toward course content and (2) attitude toward PRS questions.  Factor 

loadings for each item can be seen in table 9.  

 

Table 9 

Two Factor Solution from Principal Axis Factor Extraction with Varimax Rotation 

Variable  Factor 1 Factor 2 
 

I find it helpful to see how my response to PRS questions 
compared to the overall class response. 
 

 -.134 .104 

PRS questions help keep the lecture interesting.  .041 .202 

The PRS questions help break up the lecture  .037 .170 

I find the course material interesting  .743 .026 
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Variable  Factor 1 Factor 2 
 

    

As a result of this class I am confident that I understand 
economic events reported in the media 
 

 .725 -.123 

This course was more interesting than I expected it to be.  .770 -.021 

I feel like I understand economics better as a result of this 
class 

 .702 .152 

 
 

In order to compare student scores between the two groups on each of the two factors, the 

scores for the items comprising each factor were averaged and two separate ANOVA procedures 

were conducted using the treatment condition as the independent variable and average survey 

score for each factor as the dependent variable.  Initial models included demographic data 

elements cumulative GPA and concordance SAT scores as covariates.  These variables were not 

significant and so the model was simplified by removing all extra variables.  Levene’s test of the 

null hypothesis was not significant for either dependent variable, indicating that the variance in 

student test scores for those types of items was homogenous for these variables.  The average 

mean scores and standard deviations for all factors are reported in Table 10. 
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Table 10 

Means and Standard Deviations for Survey Scores by Factor and Treatment Group 

Factor  Peer-Discussion 
Group 

(n=372) 
 

 No peer-discussion 
Group 

(n=387) 

Overall Effect Size 

  M SD  M SD r 

Factor 1: Attitude  
Toward Content 
(4 items) 
 

 3.84* .57  3.74* .71 .07 

Factor 2: Attitude 
Toward PRS 
questions 
(3 items) 
 

 4.27 .58  4.21 .59 .05 

Note: Scale: 1 = Strongly Disagree (very negative), 2 = Disagree (negative), 3 = Neutral, 4 = 
Agree (positive), 5 = Strongly Agree (very positive) 
*significant, p <.05 

 
 

Factor 1: Attitude toward the course content  

The hypothesis predicting that students in the peer discussion group would have a more 

positive attitude toward the course content than those students in the no peer discussion group 

was supported.  On average, students in the peer-discussion condition had a mean score of 3.84 

on these items, whereas students in the no peer-discussion condition had a mean score of 3.74. 

Examination of student responses to factor 1 items revealed that student attitude toward the 

course content was significantly more positive among students in the peer discussion group than 

among students in the no-peer discussion condition  F(1, 755)=4.632, p<.05).  However, the size 

of this difference was very small, r = .07, indicating a difference of little practical importance.  
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Factor 2: Attitude toward PRS questions  

The hypothesis predicting that students in the peer discussion group would have a more 

positive attitude toward the PRS questions than those students in the no peer discussion group 

was not supported. On average, students in the peer-discussion condition had a mean score of 

4.27 on these items, whereas students in the no peer-discussion condition had a mean score of 

4.21. Examination of student responses to factor 2 items revealed no significant difference in 

student attitudes towards the PRS questions, (F(1, 757)=1.896, p>.05).  However, while 

examining these results it is important to recall that the reliability of the items measuring student 

attitude toward the PRS questions was somewhat low (r = .69). 
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CHAPTER 5 

DISCUSSION 

Researchers who study and report on teaching in large lecture classes consistently cite the 

difficulties of teaching such classes and have, over the years, examined a number of different 

ways of addressing them.  In the last two decades many of the solutions have been supported by 

some form of technology to help address the very real and significant logistical issues that are 

inherent in large lecture classes.  More recently, research has focused on an attempt to introduce 

some form of peer discussion within the large lecture environment and, in many cases, these 

studies successfully demonstrated that it was possible to do so within highly structured 

environments (Crouch & Mazur, 2001; Gerace el al., 1999; Nicol & Boyle, 2003).  The 

underlying research question of this study focused on whether or not learning gains similar to 

those in prior studies could be achieved by incorporating peer discussion using informal dyads 

and a less structured approach that could be employed easily and quickly by most instructors.   

To answer this question, two hypotheses were tested comparing a traditional questioning 

strategy, or no peer-discussion group (the control condition), to a peer-discussion strategy that 

relied on the use of informal dyads and Think-Pair-Share peer-discussion questions in the peer-

discussion group (treatment group).  The first hypothesis stated that students in the peer-

discussion group would learn more than students in the no peer-discussion group.  The second 

hypothesis stated that students in the peer-discussion group would have more positive attitudes 

toward the course content and PRS questions than students in the no peer-discussion group.   

Effect on Student Learning 

The first and primary hypothesis stated that students in the peer-discussion group would 

learn more, as measured by their scores on the final exam, than those students in the no peer-
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discussion group.  As noted in the Method section, at the end of the semester students in the 

peer-discussion group and the no peer-discussion group were given a final examination 

consisting of 75 multiple-choice items. The effects of the two treatment conditions on the first 

dependent variable, student learning, were measured by comparing the cumulative final exam 

scores of the students in the two groups.  Dependent variable one, student learning, was further 

subdivided into two dependent variables.  The two subcategories of test items were TPS-

unrelated items, and TPS-related items. 

The hypotheses predicting that students in peer discussion group would learn more than 

students in the non-peer discussion group was not supported, neither with regard to the overall 

test score nor either of the two subcategories of test items. Indeed, in two of the three cases 

(overall test score and score on the TPS unrelated items), student test scores in the no peer-

discussion condition were significantly higher than scores in the peer discussion condition.  

However, in both cases the effect size was so small (less than .1 standard deviation) as to be of 

no practical importance.  Moreover,  the significant difference appears largely attributable to the 

fact the sample size for this study was very large (over 400 students per group) resulting in 

statistical power likely to identify significant, albeit, extremely small differences in test 

performance. Thus, the results of this study indicate that there was no appreciable difference 

between the two groups on any of the three categories of test scores that were examined.  Several 

possible reasons for these results are discussed below.   

The first possible reason that there were no practical differences between the two groups 

with regard to any of the measures of learning may have to do with differences in the peer-

discussion approach employed in this study as compared to other studies.  While peer-discussion 

activities can and have been added to large lecture classes successfully in the past (Crouch & 
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Mazur, 2001; Draper et al., 2002; Gerace, Dufresne, & Leonard, 1999; Meltzer and Manivannan, 

2002), the peer-discussion approach used in this study incorporated just a few of the features 

normally built into such approaches.  Most notably lacking was the use of assigned groups and 

assigned seating.  

The well-documented learning gains in cases of peer discussion being included in large 

lecture classes typically occurred in environments that were highly structured.  Highly structured 

in this case should be taken to mean that the instructional strategies were devoted almost 

exclusively to the peer-discussion approach, whether it was the Mazur-style directed peer 

instruction (Mazur, 1997) or the class-wide discussions favored by Gerace et al. (1999) and 

Nicol and Boyle (2003). More often than not, the student discussion groups in these large classes 

were determined in advance and maintained throughout the semester. Indeed, in Gerace, 

Dufresne and Leonard (1999), when the peer-discussion approach was taken to the extreme and 

students actually directed the discourse and path of the instruction with their peer interactions, 

the learning gains were reported to be quite large.  Moreover, these results were replicable across 

multiple offerings of the course over multiple years.  

Students in the current study were not assigned to specific groups that were established 

for a specific time period.  Instead, the approach taken in this study used informal dyads that 

were created spontaneously in each class meeting.  The students neither had assigned seating nor 

any expectation that they would sit with the same person in each class. This essentially created 

an environment where every dyad had the potential to be unique in every class meeting.  This is 

in direct contrast to other studies in large classes where students had either assigned seating or 

were assigned to a specific group for a specified time period (Gerace, Dufresne, Leonard, 1999; 

Mazur, 1997). It is possible that this ever-changing group environment created a sense of 
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randomness that failed to translate into any sense of “group” or interdependence between the 

students.  As such, the lack of structure itself may have continued to support, rather than break 

down, the sense of isolation that is so often prevalent in these large classes. 

One of the intentions of structuring the study such that it used informal dyads was to 

isolate and test what would happen when a peer-discussion strategy removed some of the 

structure that was present in the other studies and strategies.  Could an instructional strategy 

based on a traditional didactic approach—blended, to some degree, with informal peer discussion 

and informal and constantly changing groups—be effective in the large lecture environment?  

The evidence in this study suggests otherwise.   

A second possible reason that the results of this study revealed no practical differences in 

learning between the two groups  may be that the incentive offered to students for responding 

correctly to the Think-Pair-Share questions after they participated in the peer-discussion 

activities may not have provided sufficient motivation for serious participation in those 

discussions; thus, students did not learn anything from them.  According to the class syllabus, 

students earned three “dollars” (points) for a correct response and two dollars for incorrect 

responses. If students earned 75% or more of the in-class question dollars, they received a flat 

rate bonus of $120,000, toward the maximum of $920,000 that equated to an “A” in the course.  

In total, this bonus amounted to 13% of an “A” grade in the class.   
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While a 13% bonus might seem a significant motivator, the syllabus was clear that 

attending class and responding to the questions—whether answers were right or wrong—would 

result in a student earning almost 90% of the dollars (points) necessary to receive the bonus. This 

meant that a student who regularly attended the class had to answer just a few of the in-class 

questions correctly in order to earn the full bonus. Thus, there was little incentive for students to 

engage in serious peer discussion in order to respond to the questions correctly.  

The third possible reason as to why there were no practical differences in learning 

between the two groups may have to do with the lack of adequate classroom control in the 

treatment condition, leading to the off-task behavior exhibited by many of the students in the 

treatment condition when they engaged in peer discussion.  Observations made during the course 

of the semester in the economics classes used in this study noted that while students in the peer-

discussion group were instructed as to the purpose and process for the Think-Pair-Share 

questions, they were not continually reinforced, either by the instructor or their peer discussant, 

to remain on task.  Namely, at the point that they were presented with a Think-Pair-Share 

question the directions included the reminder to discuss the question with a seat mate; however, 

little control was exerted to ensure and reinforce that those discussions were on-topic and on-

task.  Given the fact the time allotted for such discussion was limited—on the order of two 

minutes or so—it is not surprising that the instructor saw no need to provide additional 

instructions beyond those already given.   

It is possible, even likely, that students viewed these questions as basic information or 

definitions requiring little or no effort when responding to them. Indeed, the majority of the test 
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items that matched the in-class questions were categorized as lower order in nature.  As such, 

there may have been limited incentives or need to reach out to a peer to gain a deeper 

understanding of the material given the minimal dollar incentive.  While it was not possible to 

observe all students in the lecture as these types of questions were presented, the researcher 

noted a pattern of off-task behaviors.  With no need or significant incentive to discuss the topic, 

the students often shifted to another form of more interesting interaction.   

Observations of the student discussions over the course of the semester indicated that 

students would discuss the question or topic for a small portion of the allotted time before 

branching off into non-classroom oriented topics such a lunch plans, Facebook postings, or 

homework in other classes. While these deviations from on-task behavior were observed 

throughout the lecture hall, it should be noted that they occurred more frequently at the back of 

the room and furthest from the instructor.  Observations taken while the researcher was seated in 

the front or middle of the lecture hall documented that the Think-Pair-Share discussions that took 

place in that portion of the room were more often on topic. Again, room logistics appeared to 

have some influence that could not be fully controlled for by the instructor in this class offering.  

To monitor the discussions in the back portion of this particular lecture hall, the instructor would 

have been required to climb stadium-style stairs or station a number of graduate assistants 

throughout the hall.  These approaches would have been very difficult to implement.   

Based on the observations, it is possible that the off-task behavior of many of the students 

in the peer-discussion group may have led to another problem as well: namely, students in the 

treatment group may have had a harder time than those in the control group with returning to on-

task behavior.  Figures 4 and 5 below help illustrate this phenomenon.  
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As shown in Figure 4, students in the no peer-discussion group were given approximately 

two minutes to respond to a question.  Following this response, the instructor debriefed that 

question or topic and then presented the next segment of instruction.   

 

 

Figure 4. A progression of class activities in the no peer-discussion group. 

 

 

 

 

 

 

 

Figure 5.  A progression of class activities in the peer-discussion group. 
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treatment group, the amount of time available for students to become diverted and engrossed in 

these off-task behaviors was almost double that of the control group.  It is possible that this 

diminished their attention during the debrief period, and, in certain cases, these distractions 

seeped over into the subsequent instructional topic.   

Previous instructors were able to incorporate and demonstration the successfully use 

informal peer-discussion groups in classes.  Why was it not successful in these classes?  It might 

be argued that an approach that includes some measure of peer discussion will not lead to better 

learning gains without the key element of classroom control.  In smaller classes instructors are in 

better positions to exert control over the class, guiding the discussion, monitoring on or off-task 

behaviors, and generally moving the peer discussion along.  This appears to be one of the 

underlying benefits of the highly structured environments favored in other studies.  This does not 

necessarily preclude the potential for incorporating Think-Pair-Share questions in a large lecture 

class, but rather highlights the fact that instructors opting for this approach should do so with the 

understanding that due diligence must be given to appropriate incentive structures and classroom 

management and control if the peer discussion is to play a significant role in the strategy 

adopted.   

A fourth and final reason that might have resulted in no practical differences in learning 

between the two groups may be that the extra time to discuss the Think-Pair-Share questions 

with a peer resulted in a reduction of time for the presentation of the remaining instructional 

content.  As a result of having less time to cover the day’s content, the remaining instruction was 

perhaps condensed, and certain key topics and complex content were not given the detailed 

presentation that occurred in the control group. It is possible that this condensed presentation 
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reduced the students’ opportunity to learn some of the skills and knowledge they were expected 

to acquire. 

In summary, at least four likely reasons exist for finding no significant difference in 

learning between the two groups.  The first reason is that the peer-discussion approach utilized in 

this study was based on informal dyads.  This was a notable difference from other studies that 

were based on structured and stable groups.  Second, the students were guaranteed to earn at 

least two of the three possible dollars (points) for answering a  question, even if they answered 

incorrectly.  The incentives attached to answering the questions were slanted toward just that —

simply answering the questions — rather than engaging in peer discussion. Third, students in the 

peer-discussion class were often off-task, in large part due to lack of adequate classroom control.  

Fourth, the condensed time for presentation of instruction in the treatment group may have 

affected the students’ ability to grasp some of the more complex concepts that were presented 

throughout the semester. 

Effect on Student Attitudes 

The second hypothesis of this study stated that students in the peer-discussion condition 

would have more positive attitudes toward the course content and PRS questions than those in 

the no peer-discussion condition.  The expectation was that students engaging in peer discussion 

would find the approach more engaging than the standard lecture that is common for these types 

of classes.  The direction of the hypotheses regarding student attitudes was based on research 

conducted by Hake (1998), Mazur (1997), and Gerace (1999), all of whom reported that students 

who participated in peer discussion or class-wide discussion within large lecture classes had 
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more positive attitudes towards their class and towards peer discussion than their classmates who 

did not have the opportunity to participate in such discussions.  In fact, in the case of Mazur’s 

approach, students actually controlled and directed the course and learning process.  Based on 

these studies, it was expected that peer discussion and the associated interaction and engagement 

would translate to more positive attitudes toward the course content and the use of PRS 

questions.  

Contrary to expectations, the hypothesis predicting that students in peer discussion group 

would have more positive attitudes toward the course content and PRS questions was only 

partially supported in this study.  Students in the peer-discussion group reported significantly 

more positive attitudes toward the course content, however, that difference was so small as to be 

of little practical importance.  Moreover, there was no significant difference between the groups 

with respect to student attitudes toward the PRS questions.  

Why were student attitudes toward the course content practically the same across both 

treatment groups?  The answer may lie in the fact that both groups reported a generally neutral 

attitude toward the course content that skewed marginally toward the positive direction.  Why 

might this be? Several follow-up discussions with university advisers provided some small 

degree of insight into this issue.  This course satisfies one of the general education requirements 

for all university students and is required for all up-and-coming business majors.  It is not, 

however, a course that most students eagerly seek out when registering. As noted by an adviser 

in the College of Social Sciences (the college in which the Department of Economics is housed), 

"Most [students] will not tackle this class unless they have to" (Ann Delrossi, personnel 

conversation, November 12, 2011). In addition, many students expressed the desire to “work on 
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my major” sooner rather than later.  Accordingly, it may be that most of the students in the 

course viewed it as a class they had to take rather than a course they wanted to enroll in.  It is 

possible that neither instructional condition could overcome this generally neutral attitude toward 

the course content. 

While the somewhat low reliability (r = .69) of the items measuring student attitude 

toward the PRS questions casts a small cloud over the findings related to this variable,  some 

tentative reasons for the lack of a significant difference may be drawn.  Perhaps this finding may 

be due to the fact that both groups found the PRS questions and technology associated with it as 

a “given” within the classroom.  It is reasonable to expect that within such a large group, 

particularly in a class that is almost exclusively comprised of freshman and sophomore students, 

that there would be no extensive experience in the use of PRS questions or the use of this 

technology to support instructional delivery.  This technology, while not limited to higher 

education, does not have ubiquitous penetration in secondary schools at this time.  Therefore, it 

is safe to say that most students typically encounter it for the first time in college. While PRS, 

and the use of PRS questions in instructional delivery, is growing on the campus used for this 

study, as well as on the national and international scale, it is still a relatively new technology for 

many students. In this respect, the groups may reflect the attitudes of the larger student 

population with regards to the use of PRS questions.  They are favorably inclined toward it or, 

given the degree of technology penetration in most students’ lives these days, almost blind to its 

presence much in the way they take for granted that everyone has a cell phone, iPod/iPhone, and 

24/7 connection to the Internet.  In the most generalized sense, this may serve as an indicator to 
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faculty and instructional staff that students would not be opposed to the use of clickers, 

regardless of the balance of the underlying instructional strategy. As such, a possible conclusion 

is that students’ opinion toward the inclusion of this technology should not be a primary concern 

when developing materials for a class.  Instead, the instructor should focus on creating an 

instructional strategy with appropriate class management controls.  If clickers can support and 

further those instructional goals, they should be considered as viable option for inclusion. 

Limitations of Study 

While every effort was made to control for biases within the study, including the random 

assignment of the control and treatment group designations, the fact remains that this study did 

not take place within a laboratory setting.  Many factors not controlled for in this study such as 

time of day, presentation of the materials, and creation of the questions used for in-class items or 

the final exam, may have affected the outcome.   

Class Meeting Patterns and Time of Day 

The first class section that met each day during the semester was the section that was the 

designated experimental group.  This class section met for 50 minutes three times a week 

beginning at 12:20 p.m. This meeting time falls within the common lunch period for most people 

in the United States.  Students might have been distracted for any number of reasons, ranging 

from mental states affected by morning classes to hunger, and these factors may have influenced 

the outcomes on the exam and survey. 

While the instructor is acknowledged as one of the best instructors on campus for this 

particular material, it could be argued that the 12:20 class was the first presentation each day, and 

the class was a “warm up” class.  By extension, the materials presented to the control group 
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section that followed benefited from the fact that prior interaction with the treatment group 

section may have highlighted areas for additional discussion.  Likewise, there was always a 

concern that the time allotted for the follow-up questions that were part of the Think-Pair-Share 

technique would be used by the control group for additional discussion not afforded the 

treatment group.  Observations were conducted for one class meeting, in both groups, once a 

week for the course of the semester. None of those observations noted that the additional 1–3 

minutes reserved for the second part of the Think-Pair-Share questions in the peer-discussion 

group were used for additional discussion in the no peer-discussion group.  However, it is 

possible that this might have occurred on those days where the observations were not conducted.  

Exam Assessment Items 

The course in question is an introductory course taught by a number of instructors with 

the expectation that the content covered by the course will be the same, regardless of instructor.  

This consistency of instruction extended to the pool of questions used for the in-class 

assessments and test items.  As such, it was not possible to vet or restructure the questions used 

during the study. Perhaps as a result, the reliability of the TPS-related test questions was rather 

low. It is recommended that in future studies, researchers work with instructors to pilot test 

questions and conduct item analyses prior to administering the actual exam during the 

experiment. 

Attitude Survey 

The attitude survey as administered was 24 items, however the overall reliability of those 

items was very low.  An exploratory factor analysis was used helped to isolate two factors, but at 

the cost of approximately two thirds of the items. Additional piloting and revision of the attitude 
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survey, as well as the inclusion of free response items are recommended as part of a plan to 

increase the value of any survey data collected and reported.   

Furthermore, no provision was made in this study to follow up with non-responders or 

select groups of students.  This meant that explanations of the survey results and their 

relationship to the primary hypothesis were based on observations and past studies, without the 

interpretive qualitative insights that students might have shared in an open discussion.  The 

inclusion of a process to follow up with students, and perhaps a series of focus groups for the 

purpose of collecting qualitative data, would be an improvement. 

Suggestions for Future Research 

Many questions and avenues for exploration remain for the researcher interested in 

embedding peer discussion into large lecture classes.  This particular approach focused on using 

informal dyads that balanced peer-discussion and no peer-discussion activities.  Future studies 

could consider adapting this study by continuing the use of informal dyads but striving for a 

dedicated peer-discussion approach more in keeping with Mazur (1997) or Gerace et al. (1999).  

The addition of a qualitative element is strongly recommended for any future studies and could, 

in fact, become a primary focus of a study.  In particular, researchers interested in employing 

peer discussion in large lectures should consider including controls for classroom management, 

specifically for monitoring on-task / off-task behavior during peer-discussion activities.   

Implications and Conclusion 

It was hypothesized that students in the peer-discussion group would out-perform those in 

the no peer-discussion group and would have more positive attitudes. That was, in general, not 

the case. What the study did reinforce, though, was the need to actively structure the learning 

environment in large lectures such that control can be exerted across the class and room, even 
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when the instructor cannot physically reach all areas of the room.  This control can take several 

forms, from the manner in which groups are assigned and managed, to the types of incentives 

offered, to the management of classroom activities themselves, and to the time allotted for key 

activities. The study suggests that the incentive structure and management of off-task behaviors 

are likely key items.  The incentives can help keep students focused when paired with other 

management tactics. Otherwise, even minor distractions constituting only a minute or two may 

have long ranging effects on individual performance.  While this study did not intend to focus on 

classroom control as a primary factor, it nevertheless became apparent that in large lectures, 

when providing instructions that tell students to talk, students may be come distracted unless 

measures are taken to ensure that the discussions are directed and meaningful.  This concern 

might warrant a study of room logistics to determine best management of the discussions so that 

students remain on task and generate relevant questions through their interactions with each 

other. Additionally, a future study should address the number of teaching assistants required to 

adequately support these efforts in the classroom. 

Almost every student carries at least one technological distracter in his or her backpack. 

Whether it’s a smart phone, cell phone, or one of the many hundreds of different laptop options, 

instructors find it far more difficult to keep students focused on classroom presentation.  

Therefore, it is absolutely essential that researchers continue exploring how to include valuable, 

technologically supported peer discussion in a lecture hall environment seating hundreds of 

highly distractible students. This study focused on two main hypotheses, and data and 

conclusions regarding those have been duly noted. However, a fortuitous—even if unintended—

consequence of these observations highlights the need for creative, albeit rigorous, classroom 
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control, if a peer discussion approach is to enhance student learning and  attitudes in large lecture 

classes.  
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APPENDIX A 

EXCERPT FROM COURSE SYLLABUS 

Economics is the study of choices made due to scarcity of resources.  This class will focus on the 
market system of economic choice.  We will analyze how people involved in the market system 
make choices and how society's economic activities are organized.  We will also investigate the 
government's involvement in choices and how government policy impacts the overall economy. 
 
John M. Keynes, a distinguished economist, wrote “Economics does not furnish a body of settled 
conclusions immediately applicable to policy.  It is a method rather than a doctrine, an apparatus 
of the mind, a technique of thinking which helps its possessor to draw correct conclusions.” As 
such, the general objective of the course is to provide you with analytical tools to apply to 
macroeconomic problems that you will encounter every day. 
 
Specifically, this course is designed to help the student master an understanding of: 
 

1. How economic thinking can lead to better decision making 
2. How choices are influenced by changes in incentives 
3. How a market economy can produce desirable outcomes 
4. How a market economy can produce undesirable outcomes 
5. How Gross Domestic Product is measured 
6. How fiscal policy influences the performance of an economy 
7. How monetary policy influences the performance of an economy 
8. What policy makers can do to promote economic stability and income growth 
9. The importance of trade as a source of economic progress 
10. How international trade influences employment, output, and living standards 
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APPENDIX B 

SAMPLE OBSERVATION FORM 

Observation #:  Section:  

Date:  Day of week:  

Start time:  End time:  

Seating Quad: 
NW, SW, NE, SE  

 Total class minutes:  

Total PRS 
questions/logged in 

students: 

 Total TPS questions:  

 

Overview of class logistics 

Played videos 
Y/N: 

 # of 
videos: 

3 Played music 
at start of class 

Y/N: 

 

Tech. 
difficulties Y/N: 

     

Summary of 
tech difficulties: 

 

 

Observation notes 

Time Event PRS 
time/#res 

Observations Seg.Time 
(min) 
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APPENDIX C 

ATTITUDE SURVEY  

The following is a 24-question extra credit survey that is available for all students.  To earn the 
extra credit, you must answer all the survey questions.  The survey will be available until 
Monday, December 8, 2008. You may change your answers at any time during the survey 
period, however, survey extra credit will be awarded only once.  
 
When will I see my extra credit points? 

As you answer each survey question you may notice that the question is marked 
as extra credit and worth zero (0) points.  This is normal since the extra credit 
points will only be awarded for completed surveys and only after the survey 
collection period closes on December 8.  After the survey deadline, a report will 
be sent to Dr. XXXX indicating who completed the survey to earn the extra 
credit points.  Your extra credit points should be posted to your gradebook before 
December 12. 

 

Will Dr. XXXXX see my answers to the survey? 

Your individual responses will not be provided to Dr. XXXXX until after final 
grades for the class have been posted to your transcript.  

 

Description: 

This is a short, extra credit survey that should take you 5-7 minutes to complete.  Extra credit 
will only be awarded for a completed survey so make sure you answer all the questions. You can 
change your answers anytime between now and midnight on December 8, 2008.  

 
Your extra credit points will appear in the grade book no later than December 12. 
 

Instructions: 

You must answer all 24 questions to earn the extra credit.  Each question will show zero (0) 
points, regardless of your answer, during the survey. This is normal since you must complete the 
survey to earn the extra credit.  Extra credit will only be posted to the gradebook after the 
December 8 deadline. 
Responses options for the survey will use the following five-option, Likert-Scale. 
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Scale: 1 = Strongly Disagree, 2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly Agree 

Items with * comprised Factor 1, attitude toward the course content 

Items with ** comprised Factor 2, attitude toward PRS questions. 

1. I like learning new things.  
2. I have a difficult time learning new things.  
3. I do not consider myself a good student. 
4. I like most of my college classes to date.  
5. I like classes that challenge me to think.  
6. After I graduate, I could see myself taking academic classes for fun. 
7. I find it helpful to see how my response to PRS questions compared to the overall class 

response. ** 
8. PRS questions help keep the lecture interesting. ** 
9. The PRS questions help break up the lecture.** 
10. Lectures using PRS questions are better than lectures that don’t use PRS questions. * 
11. PRS questions do not help me understand the information.  
12. PRS questions are helpful for recalling information for the test.  
13. I find the discussion with fellow students that follows the PRS questions helpful.  
14. If I don’t know, or am unsure of the answer to a PRS question I prefer having the 

instructor, rather than a classmate, explain it to me.  
15. My understanding of the course material usually improves when I discuss the PRS 

question with a classmate.  
16. I prefer listening to the instructor, rather than to a classmate, if I don’t understand 

something.  
17. After PRS questions, I prefer to listen to the instructor rather than participating in 

discussions with my classmates. 
18. Discussing PRS questions with my classmates is not helpful.  
19. I find the course material interesting.* 
20. As a result of this class I am confident that I understand economic events reported in the 

media.* 
21. This course was not interesting. 
22. This course was more interesting than I expected it to be.* 
23. I got more out of the course than I expected. 
24. I feel like I understand economics better as a result of this class. *  
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APPENDIX D 

INFORMED CONSENT 

Improving Student Learning in Large Lecture Classes at a State University Via the Use of 
Electronic Response Systems and Two Different Instructional Strategies 

 
The following information is provided to help you decide whether or not you wish to participate 
in the study that will be conducted Fall 2008 in this class. You should be aware that you are free 
to decide not to participate or to withdraw at any time without affecting your grade in this class 
or your relationship with this instructor, the department, or the University. 
 
The purpose of this study is to investigate the use of instructional strategies that use different 
types of multiple choice questions and your attitudes about learning in general. Your 
participation in the study will take the form of your responses to PRS questions, your scores on 
the unit exams and your response to a brief survey.  No special actions or exercises beyond a 
short survey at the end of the semester will be required of you.  A small amount of extra credit in 
the form of course “dollars” will be awarded to all students that complete the survey.  Should 
you chose to withdraw from the study, you will still be eligible for extra credit.  Additional basic 
demographic information (age, gender, class level, major, ACT/SAT scores, etc.) will also be 
collected. The study will conclude at the end of the Fall 2008 semester. 
 
Please feel free to ask questions at any point about your participation in the study.  I would be 
happy to share the finding with you after the semester ends.  You should be aware that all data 
will be reported in aggregate and no personably identifiable information will be shared.  The 
survey data will only be shared with the instructor in aggregate and only after final grades are 
submitted and posted.  All course and survey data will be held confidential to the extent allowed 
by law. 
 
There are no known risks or costs to you associated with this study.  The expected benefits 
associated with your participation are the information about the experiences of students in 
classes that use multiple choice questions to provide feedback during the lecture.   
 
Please click yes to indicate that you are signing this consent form with full knowledge of the 
nature and purpose of the study.  A copy of this form will be available on the course website for 
you to keep. 
 
Researcher contact information: Kim Barber, Ph.D. candidate in Educational Psychology and 
Learning Systems, XXXXX University XXXXXX@XXXXXX,  
850-644-XXXX 
 
Contact information for the University IRB Committee was provided to the students but removed 
here in order to preserve the anonymity of the institution and instructor. 
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APPENDIX E 

INSTITUITIONAL REVIEW BOARD APPROVAL FOR  

HUMAN SUBJECT RESEARCH 
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