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Abstract

Student response systems1 (SRS) are devices or software that allow stu-

dents to provide responses to questions embedded within a lecture, which

can then be automatically summarized to provide immediate feedback to

the students and/or teachers (Wieman 2008, Mathiasen 2013, Vicens 2013).

I recently used an SRS, Shakespeak®, for my lectures in Anatomy in

the course Exercise Physiology 1 at the Department of Nutrition, Exercise

and Sports, University of Copenhagen. Anatomy lectures are often thought

to be dull and full of details and difficult names, and with 136 students in

the course it can be challenging to engage and interact with the students.

The aim of this project was to evaluate the use of Shakespeak® based on

student feedback from a questionnaire and a focus group interview.

Questionnaire results showed that 99% of respondent liked the quizzes,

while 88% thought that they helped them to remember the content of the

lectures. About 55% believed that the quizzes influenced how they stud-

ied after a lecture and 72% felt better prepared for the exam. Qualitative

analyses of the students’ open-ended responses in the questionnaire and

comments from the focus group interview provided support and additional

insights for the quantitative analyses.

Overall, the Shakespeak® quizzes were popular with the students, and

they made the course more engaging and motivating. The quizzes helped

1 The literature uses many names for these devices or systems, such as ”Clickers”,

”Electronic Voting Systems”, ”Audience Paced Feedback” etc.
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the students to retain information and prepare them for the exam, and the

students wished that they would also be used in courses other than just

Anatomy.

Introduction

Most textbooks claim that students learn by actively processing the in-

formation (Biggs & Tang 2011). Nevertheless, the most common form of

teaching in University settings, lectures, are often criticized for leaving the

students as passive recipients of knowledge and being too tedious to sustain

students’ attention. But is it at all possible to activate students in lectures

with a high enrollment? I was recently faced with this challenge, as I was

assigned a weekly 2-hour anatomy lecture for the first year students in the

course Exercise Physiology 1 – a course with approximately 140 students.

To deal with this challenge, I first interviewed a focus group of second

year students, who had taken the course the previous year, about the use

of and challenges with student-activating activities in large classes both in

general and in this course specifically2. The main points were that the stu-

dents want to (and expect to) be activated in lectures3, but that the main

barrier for their participation is fear of embarrassment. Towards the end of

the focus group interview, we introduced them to the use of Shakespeak®

quizzes to overcome these barriers. Shakespeak® is a web- and SMS-based

SRS that can be used as a pedagogical tool to activate students in the lec-

ture hall. The teacher can pose a question and immediately see the students’

responses4. The students respond, anonymously, via SMS, Internet or Twit-

ter.

As the feedback from the focus group was very positive, I decided to

explore the use of Shakespeak® quizzes in my lectures in Exercise Physiol-

ogy 1. I typically exposed the students to a total of 4-6 quiz questions during

a 2-hour lecture in 2-3 sessions with 1-3 questions in a row. A quiz session

about the topic of the previous week was usually placed in the beginning

of the lecture to repeat important points (3rd & Butler 2011). Sometimes a

2 This was performed as part of our Universitetspædagogikum pre-project
3 ”The more things I need to think about – the more I feel I learn.” Comment from

student C in the focus group interview
4 Shakespeak® is integrated into PowerPoint® and the distribution of answers

automatically pops up on the following slide
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session was placed mid-way if the topic was particularly difficult to com-

prehend or if I did not have other breaks or activities to sustain the students’

attention (Dahl & Troelsen 2013). There was always a session at the end of

the lecture to sum up the main points. Types of questions used included

both simple recall of lecture points (figure 8.1) and tests of conceptual un-

derstanding. The quizzes involved both simple votes and ‘think-pair-share’

where students were first given time to think on their own, then invited to

pair with a neighbor to discuss their reasoning and finally asked to vote.

This structure was inspired by the literature on the use of SRSs (Beatty

et al. 2006, Caldwell 2007, Wieman 2008, Vicens 2013) and tailored to fit

the intended learning outcomes of the course.

Fig. 8.1. An example of a simple recall Shakespeak® question (left) and distribu-
tion of the 119 votes in the following slide (right). This was asked in the very first

Anatomy lecture. When vote distributions like these appeared, students were often

asked to discuss with their peers after which the vote would be repeated.

The aim of the present project was to evaluate the use of Shakespeak®

quizzes in these lectures through student feedback. More specifically:

• Did they like the quizzes and if so, why?

• Did the quizzes influence how they studied before and after lectures?

And what they remembered from lectures?

• Did they feel that the quizzes better prepared them for the exam?
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Methods

To address these questions, at the end of the course I asked the students to

fill out an anonymous, electronic questionnaire consisting of 10 questions

and an open-ended comment box (see Appendix A for questions in Danish).

The students received an email with a link to the questionnaire the day be-

fore the last lecture and were asked to respond within a week. For question

3-8, the students were asked to rate how much they agreed with the state-

ment on a scale from 1 to 5 (1 = strongly disagree, 5 = strongly agree). For

simplicity reasons, ratings of 1 and 2 are interpreted as disagree, 3 as neu-

tral and 4 and 5 as agree. In order to supplement the quantitative feedback

from the questionnaire with qualitative feedback, I conducted a 60-min fo-

cus group interview with 7 students from the course. The interview was

recorded simultaneously on a video camera and on an iPhone 4 with the

Voice Memos application. After the interview, all comments from the focus

group were typed in to an excel spreadsheet. I did not attempt to quantify

the responses, but have quoted some of the representative comments in the

text. Some of the interview questions were based on the results of the ques-

tionnaire, e.g. “In the questionnaire, 99% respond that they like the quizzes.

Can you explain what you like about them? What type of questions do you

prefer?” Other questions were directed more towards their preparation, e.g.

“Did the Shakespeak quizzes influence how you prepared [before a lec-
ture]? How?” The focus group questions are summarized in Appendix B
(in Danish). All questions and comments from students were originally in

Danish, and have only been translated to English when used in this paper.

Results

Out of the 136 students following the course, 97 responded before the dead-

line. Figure 2 shows that 92% of the respondents attended all or nearly all

of the anatomy lectures (5 or 6 of the 2-hour lectures), which indicates that

they have regularly been exposed to the Shakespeak® quizzes.
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Fig. 8.2. Number of lectures attended by the respondents (n = 97).

(Figure 8.3) gives an overview of the responses to the questions where

the students had to rate how strongly they disagreed or agreed with the state-

ment. For 84% of the students it was the first time that they had tried SRS

quizzes (data not shown) and 99% agreed that they liked the Shakespeak

quizzes while 88% agreed that it helped them to remember the content of

the lecture.

An open-ended comment from a student supports this view: “A really
good way to activate a whole lecture hall! It can often be difficult to stay
focused, but if you are given a task to reflect about the content of the lecture
it improves learning, at least in my case. Keep up the good work!”

Another student commented: “The quizzes made the lectures more alive,
and engaged us much more than regular lectures. A superb initiative.”
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Fig. 8.3. Distribution of responses (n = 97) to the questions where the students had
to rate how much they agreed or disagreed with the statements on a scale from 1 to

5 (1 = strongly disagree, 5 = strongly agree).

An often heavily debated point is student preparation. From the ques-

tionnaire it appears that 57% of students study for all or nearly all lectures,

whereas 15% prepare only a few times or never (figure 3), but I was curi-

ous to see if Shakespeak® quizzes might have influenced how the students

prepared for the lectures. I therefore asked the focus group: “Did the Shake-
speak quizzes influence how you prepared [before a lecture]? How?”
There was a general agreement that the quizzes did not directly influ-

ence how they studied for a lecture, although student E commented that it

might affect him subconsciously: “...but subconsciously. I want to study for
this lecture because I know that it doesn’t bore me to death, because you
actually become involved and have to decide on something.” However, stu-
dent G commented that: “I think it has a bigger effect on how you study

after a lecture than before,” which everyone in the focus group then agreed

with.

Indeed, 55% of questionnaire respondents agreed that the quizzes in-

fluenced how they studied after a lecture (figure 8.3). Comments from the

focus group indicated that it helped them to focus their reading after lec-

tures. This was both in terms of what was important, but also in that it gave

them feedback on what they had understood and what they needed to focus

more on. Student A: “...and if you don’t get it right, you think, at least I do,
then I HAVE go home [and study] and it HAS to be there tomorrow.”
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Fig. 8.4. Pie chart showing how often students prepared for anatomy lectures (n =
97).

What about the amount of questions during a lecture? Since this was

my first time using Shakespeak® quizzes during lectures I was not sure

about how many questions to ask during a lecture. Just under half of the

respondents (47%) would have liked more questions whereas the rest (53%)

thought that the amount was appropriate. No students responded that they

would have liked fewer questions (data not shown). Comments from the

focus group was mainly in favor of ‘appropriate’, and some said that more

questions would have taken too much time away from the rest of the lecture,

and that there is always a bit of noise after a quiz.

Discussion

It has previously been shown that SRSs can increase the engagement, moti-

vation and learning in high enrollment chemistry lectures (Hall et al. 2005).

Many students in this study also mentioned increased motivation, engage-

ment and retention of information, as some of the positive effects of Shake-

speak® quizzes. From the focus group, student G said: “It creates a moti-
vation to stay focused and it makes it easier to remember afterwards.” And
an open-ended comment from the questionnaire stated: “Keep using it. It
works really well and it is fun! The students wake up and participate in the
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teaching and it is nice to get feedback on whether you have understood it
correctly. Big fan :)”
Another student commented: “Shakespeak demanded that you, as a stu-

dent, had to be active during lectures, which created a more dynamic learn-
ing environment. Lectures are usually experienced as passive learning for
the student, which is often de-motivating.” There is no doubt that by acti-
vating students with a question, several good things happen. It focuses the

students’ attention on the important facts or ideas and it allows students

to try applying the ideas that they just heard or read about. According to

student comments, questions with peer discussion before voting seem to be

especially effective in this: “Excellent tool. Good when the students stick

their heads together and discuss. Then you typically remember what was

discussed. Great tool and good lectures.” This has also been indicated in

former studies (Kristensen 2012).

Another study evaluating the use of SRSs at 8 different departments

over the course of two years with group sizes of 12-300 students found

that across disciplines benefits outweigh disadvantages (Draper & Brown

2004). Improvements in attendance has also been observed in previous

studies (Caldwell 2007) and although it is not possible to conclude if the

attendance rate was influenced by the use of Shakespeak® in the present

study it is impressive that 92% of respondents attended all or nearly all

lectures.

It is remarkable that 72% replied that the quizzes made them feel better

prepared for the exam. Here it is important to keep in mind that the course,

Exercise Physiology 1, ends with a multiple choice questions (MCQ) exam,

which resembles the format of the quizzes that I have used in my lectures5

and is therefore nicely aligned. In a study by Roediger (2008), it was shown

that retrieval practice is of critical importance for the consolidation of learn-

ing. After learning foreign vocabulary words, students that were repeatedly

tested without further studying had a large positive effect on delayed recall,

which was not observed in students that repeatedly studied the vocabulary

items without further testing (Roediger 2008). Although one might argue

that ‘recall’ belongs at the bottom of the SOLO-taxonomy (Biggs & Tang

2011), recalling (naming) is still part of the learning objectives in anatomy.

While difficult to compare, it is interesting that the results of the anatomy

part of the final exam showed that the students scored 67± 14% (mean ±

5 An important difference is that Shakespeak® allows only one correct answer

whereas the final exam can have up to 5 correct answers to each question
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SD), which is significantly better than the score of 45± 19% in the pre-

vious year (P < 0.001). It is impossible to determine if the Shakespeak®

quizzes contributed to this difference, as the exam questions were not the

same and because many other changes were also introduced to the course.

Nevertheless, it is something that should be investigated in future studies.

Deep learning also requires the active processing of information, and a

passive reading of material or knowledge transfer through teacher mono-

logue is simply not enough. I believe that Shakespeak quizzes can provide

a helpful tool to engage the students in this process. In support of this, 86%

wished that Shakespeak quizzes would also be used in lectures in courses

other than just Anatomy. How could Shakespeak® quizzes then be orga-

nized in courses that use different types of final exams to allow for con-

structive alignment? I recently taught the course Exercise Physiology 2 that

ends with an oral exam. In those lectures, I always instructed the students

to discuss with their peers before voting and emphasized the importance of

this, as they would soon have to argue their points at the exam.

Conclusions and perspectives

Overall, students liked the Shakespeak® quizzes and found that they made

the course more engaging and motivating, and helped them to remember

the content of the lectures. The quizzes did generally not affect how they

studied before a lecture, but 55% indicated that it influenced how they stud-

ied after a lecture, and 72% stated that it made them feel better prepared for

the exam. While exam results were significantly better than the previous

year, future studies should specifically investigate if SRSs can contribute

to improved student performance in Anatomy. The Nobel Prize winning

author, Albert Camus, once said: “Some people talk in their sleep. Lectur-
ers talk while other people sleep.” I believe that SRSs like Shakespeak®
can help with the second part of the quote and should therefore be used in

lectures to sustain students’ attention and help them to actively process the

information to increase learning.
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A Questionnaire used for evaluation of the use of
Shakespeak in Exercise Physiology 1
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B Summary of questions used in the focus group interview

All contributions to this volume can be found at: 

http://www.ind.ku.dk/publikationer/up_projekter/2014-7/

The bibliography can be found at:

http://www.ind.ku.dk/publikationer/up_projekter/

kapitler/2014_vol7_nr1-2_bibliography.pdf/


