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Abstract Lecturing is often criticized for being a monological and student passive way
of teaching. However, digital technology such as Student Response Systems (SRS) can
be used to reconstruct the traditional lecturing format. During a series of five two-hour
lectures in qualitative methods for first year psychology students, we used SRS to
conduct 4–6 interventions per lecture. In each intervention, the students were asked a
subject-related question, discussed possible answer with peers and answered individually using a handheld remote control (a Bclicker^). The student answers were then
displayed in histogram and followed up by the lecturer in situ. The purpose of the study
was to find out whether students experienced receiving formative feedback supporting
their self-monitoring from these interventions, and how the feedback was
perceived. Using a Mixed Methods Research Design, data were collected in a
Blive survey^ at the last lecture (n: 173) and three focus groups after the lecture
series (n1: 6, n2: 6, n3: 2). Our findings show that most students experienced
receiving formative feedback supporting their self-monitoring from the interventions. In particular, they experienced an increased awareness of their own
understanding of the subject matter (feedback), what is important to learn in
the subject (feed up) and what they should focus on further (feed forward).
Although about 90 % of the students experienced receiving formative feedback
from some part of the intervention, only slightly above half of the student
group perceived the peer discussions as useful for this purpose. The focus
groups related this to the students not always having peers to discuss with
and variations in the quality of the discussions.
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1 Introduction
Lecturing is a widely used method of teaching at universities. However, lectures have
often been criticized as ineffective when it comes to promoting student learning (Mazur
2009; Wieman 2007). Several studies support this critique, showing significantly
smaller learning gains from lecturing compared to more student active approaches
(Deslauriers et al. 2011; Hake 1998; Hrepic et al. 2007; Knight and Wood 2005). The
blame is commonly put on limits in the human attention span and short-term memory
required to retain information from lectures, or a lack of opportunities for the students
to engage with the subject and with peers to construct new knowledge and reflect upon
their own understanding. However, the use of digital technology such as Student
Response Systems 1 (SRS) can be used to reconstruct the traditional lecture to meet
such challenges.
SRS are digital tools that allow large groups of students to answer multiple-choice
questions, where each person has a wireless remote control –a Bclicker^ – with which
selections can be made anonymously. Research on the use of SRS indicates that
breaking up the traditional lecture into several mini-lectures followed by a subjectrelated question can enhance student attention (Cain et al. 2009; Krumsvik and
Ludvigsen 2012; Rush et al. 2010; Sun 2014), increase student engagement and
promote student learning (Blasco-Arcas et al. 2013; Boscardin and Penuel 2012; Kay
and LeSage 2009; Keough 2012; Lantz 2010; Mayer et al. 2009; Nelson et al. 2012;
Oigara and Keengwe 2013; Smith et al. 2009; Smith et al. 2011). In addition, Krumsvik
and Ludvigsen (2012) and Ludvigsen et al. (2015) conclude that SRS can be used to
facilitate a formative assessment practice for promoting feedback to students and
lecturers on student understanding. However, there is a need to study further how
students experience the feedback from this practice, in terms of different kinds of
feedback, different feedback sources and student characteristics.
Building on the previous work of Krumsvik and Ludvigsen (2012) and Ludvigsen
et al. (2015) we used this technology to create 4–6 interventions during a series of five
two-hour lectures in the subject of BQualitative Methods^ at the University of Bergen.
In each intervention, the students were (a) asked a question from the topic of the minilecture, (b) discussed possible answers in pairs and (c) answered the question individually using the clickers. The student answers were then (d) displayed in a histogram on
a big screen, and (e) the lecturer followed up the answers by asking the students to
explain their reasoning in plenary and provided them with feedback based on their
response.
The questions consisted of conceptual questions and case questions with and without
the use of video. The conceptual questions asked the students to define key concepts,
e.g. BWhat is a research design?^ The case questions asked the students to analyze
cases based on short texts and video clips, e.g. the students were shown a video about
adolescents’ physical activities and diets and were asked, BWhich research method do
you consider most appropriate to study such a case?^ Some of the case questions had
more than one correct alternative answer, in order to stimulate reflection and discussion
beyond trying to figure out which button to press.
1

Also known as Electronic Voting Systems, Audience Response Systems, Personal Response Systems and
Classroom Communication Systems.
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Informed by Black and Wiliam’s (2009) theory of formative assessment, the primary
goal of the interventions was to create situations that provided information about the
students’ understanding for both the teacher and students themselves. In this paper,
such evidence and advice on improvement is understood as feedback. A substantial
amount of research shows that feedback can have a big impact on student learning
(Black and Wiliam 1998; Evans 2013; Hattie and Timperley 2007; Kluger and DeNisi
1996; Shute 2008). On the other hand, attempts at communicating feedback do not
always result in learning, and in some cases, the feedback communicated might inhibit
learning instead of promoting it. This can partly be explained by the content and the
timing of the feedback message (Hattie and Timperley 2007; Kluger and DeNisi 1996;
Shute 2008), but ultimately depends on how the information is received and used
(Carless et al. 2010; Hattie and Gan 2011; Higgins et al. 2001; Nicol and MacfarlaneDick 2006; Sadler 2010).
Thus, when discussing feedback, we believe it is important to distinguish between
(a) Bfeedback as something given^ and (b) Bfeedback as an experience.^ In the first
case, feedback is intentionally expressed by someone commenting on a performance or
product. In the second case, feedback is an event where something external informs the
student about her understanding or skills regardless of intentions. E.g., reading a book
or talking to someone can potentially tell a student something about her understanding
of a topic, just as playing a tennis match against another player can tell her something
about her abilities in tennis. Focusing on the latter kind of feedback, we have used the
term ‘formative feedback’ to conceptualize feedback that actually becomes a learning
experience.
We assumed that students can potentially experience two kinds of formative feedback from the interventions: (a) feedback that contributes directly to a better subject
understanding, and (b) feedback that contributes to self-monitoring. The first kind of
feedback concerns information that helps the students understand something new about
the subject matter. The second kind of feedback concerns information that helps raise
the students’ awareness of their own understanding, and thus, supports the selfmonitoring of their learning process.
This paper focuses on the latter kind of formative feedback (supporting self-monitoring). From the interventions, three potential feedback sources are considered: (a)
feedback from the questions and display of answers, (b) feedback from the peer
discussions, and (c) feedback from the follow-up phase (from the lecturer and peers
in the plenary session). Considering these sources, the aim of the study has been to
answer two research questions:
1) Do students experience receiving formative feedback that supports their selfmonitoring from interventions using SRS, and how do students perceive the
feedback?
2) Which parts of the interventions, if any, do students experience receiving formative
feedback from, and how do the students perceive the different parts?
Although all students to a certain degree monitor their learning process, not everyone does this effectively (Nicol and Macfarlane-Dick 2006). The research of Kruger
and Dunning (1999) has shown that people who are unskilled in various domains tend
to overestimate their own abilities. In the context of higher education, such
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metacognitive Berrors^ can lead to using an insufficient amount of time on studying, or
to choosing a focus that is counterproductive. However, there is a potential for reducing
such errors by facilitating learning activities that increase the students’ awareness of (a)
what they need to learn, (b) what they actually do understand, and (c) how to improve
(Black and Wiliam 1998; Evans 2013; Hattie and Timperley 2007; Yorke 2003). In
terms of feedback, Hattie and Timperley (2007) have conceptualized these strands of
information as (a) feed up, (b) feedback and (c) feed forward. These concepts are
considered interdependent, because in order to assess what the next step in the studying
process should be (feed forward); it is necessary to know both where the student is
(feedback) and where s/he is supposed to end up (feed up). In this study, these concepts
serve as a theoretical framework for investigating the students’ experience of feedback.

2 Research design
2.1 Design and methods
To investigate the research questions, a sequential Mixed Methods Design was used. In
sequential designs, the Bconclusions based on the results of the first strand lead to the
formulation of design components for the next strand^ (Teddlie and Tashakkori 2009,
p. 153). This study consisted of two strands for collecting data: a Blive survey^ and
focus groups. The quantitative survey data was primarily intended to answer the first
part of the research questions, while the qualitative data from the focus groups was
intended to answer the second part (Table 1).
The survey was developed using a five-point Likert scale and conducted Blive^ at the
last of the lectures using SRS. As illustrated in Table 2 below, the students’ experiences of
formative feedback was operationalized and indexed using Hattie and Timperley’s (2007)
Table 1 Design of the study
Aim of the study

To explore an instructional design consisting of feedback interventions
using a Student Response System (SRS) at university lectures.

Research question

1. Do students experience receiving formative feedback that supports
their self-monitoring from interventions using SRS, and how
do students perceive the feedback?
2. Which parts of the interventions, if any, do the students experience
receiving formative feedback from, and how do the students
perceive the different parts?

Data collection

BLive-survey^ (using SRS at last lecture)

Sequential mixed methods design Focus groups
Population
Sample

Psychology students at the University of Bergen attending lectures in
Qualitative Methods as part of a one-year introductory program
Survey: 173 students
Focus groups: Two groups of six students and one group of two students.

Analysis in SPSS

Descriptive, Pearson correlation, Reliability (Cronbach’s alpha) and
Multiple regression analysis.

Analysis in NVivo

Theoretically driven analysis. Categorization of meaning.
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Table 2 Survey questions
Formative feedback supporting self-monitoring (index variable, 6 items)
Compared to other lectures in your program, to what extent did the
lecturers use of clickers...
a) Feed up

‐ make you aware of what is important to learn?
‐ make you aware of what is important for the exams?

b) Feedback

‐ make you aware what you have understood so far?

c) Feed forward

‐ make you aware of what you need to focus on further?

‐ reveal misunderstandings?
‐ help you assess how much time you should use on different
parts subject?
Motivational beliefs and attitudes (no indexing)
Self-efficacy

‐ I believe I will learn the subject matter in PSYK102a.

Intrinsic goal orientation

‐ In a subject like PSYK102, I prefer course material that arouses
my curiosity, even if is difficult to learn

‐ I believe I will get a good grade in PSYK102.

‐ In a subject like PSYK102, I study the most interesting parts of the
course material regardless of whether it pays off on the exam or not.
Extrinsic goal orientation

‐ My main focus in PSYK102 is to get a good grade so I can get a
high grade point average.
‐ It is important for me to get a good grade in PSYK102 so I can
show my abilities to future employers.

Attitudes towards the subject
matter

‐ I generally find the subject matter in PSYK102 interesting.

Control of learning beliefs

‐ If I study purposefully, I will learn the subject matter in PSYK102.

‐ I think it is useful for me to learn the subject matter in PSYK102.
‐ If I do not understand the subject matter in PSYK102, it is because
I have not studied hard enough.

a

PSYK102 is the course code

concepts: feed up, feedback and feed forward. These categories contained questions about
whether the lecturer’s use of clickers had increased the students’ awareness of (a) Bwhat is
important to learn^ and Bwhat is important for the exams^ (feed up); (b) Bwhat they had
understood so far^ and Brevealed misunderstandings^ (feedback); and (c) Bwhat they
needed to focus on further^ and Bhow to allocate their study time^ (feed forward). The
students were informed that they should take the whole interventions into consideration
when answering the questions.
The survey included variables such as gender, age, grade average, credit points,
attitude towards lectures (lectures matter for my learning), effort (hours studying a
week), and lecture attendance. In addition, ten items for different motivational beliefs
and attitudes were included in five different categories: self-efficacy, intrinsic and
extrinsic goal orientation, attitude towards the subject matter and control of learning
beliefs (see Table 2 above). The items were constructed to cover different aspects of
each category, e.g. the variable for self-efficacy contained items for both self-efficacy
for learning and performance. In the last part of the survey, the students were asked
from which parts of the lecture, if any, they experienced receiving feed up, feedback
and feed forward. The focus groups were interviewed a few days after the survey. As a
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major part of the discussion, the students were presented with results from the survey
and asked to comment on the findings based on their experiences.
2.2 Participants and context
The population studied was psychology students at the University of Bergen
attending lectures in Qualitative Methods as a part of a one-year introductory
program. The grade average for being accepted in this program is five, which is
fairly high. 2 Thus, the student group is quite homogenous when it comes to
previous academic achievements. The learning environment in this program has
been previously described as highly competitive and the workload as extensive
(Nordmo and Samara 2009).
Five lectures were held for two student groups over a relatively short time span, two
and a half weeks, at the beginning of the semester. Attending the lectures was not
mandatory and the attendance declined slightly over the five lectures. The average
attendance at the lectures was 218 students. A total of 173 students participated in the
Blive survey^ making the response rate 100 % 3 for the last lectures and 79 %
considering the average attendance. Two groups of six students and one group of
two students participated in the focus groups.
2.3 Validity and limitations
Drafts of the survey were discussed with two fellow researchers, and adjusted in light of
their feedback. A final draft was then piloted with three students from the population
who were asked to answer the survey and write down their thoughts and reactions to
the questions. Afterwards a researcher went through the survey with the students and
discussed their interpretation of the questions. Some questions were reconstructed after
the pilot.
Although studying an instructional design in a real educational context strengthens
the ecological validity, it also increases the complexity. Factors such as student and
subject characteristics, student preparations, teaching skills of the lecturer, the
questions used, the quality of the peer discussions, etc. can potentially affect
how the students experience the feedback interventions. In other words, studying the same instructional design in different contexts might give varying
results. However, this is the reality for both practitioners and researchers, and
thus, not a problem that can be eliminated completely, but a challenge that
needs to be taken into consideration. We addressed this challenge by using a
Mixed Methods Design combining quantitative and qualitative methods. This
allowed us to consider both how the interventions were experienced in general,
and how some of the students perceived the implementation in the particular
context. In addition, we believe that the immediacy of conducting the survey
Blive^ at the last lecture with a 100 % response rate and getting the students’
reactions to the survey data in the focus groups strengthened the validity.

2
3

Norwegian high school grades are given on a scale from 1 to 6, where 6 is highest.
Not all students answered every question.
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Do students experience receiving formative feedback that
supports their self-monitoring from interventions using SRS, and
how do students perceive the feedback?

Formative feedback supporting self-monitoring

Feed up

Feedback

Feed forward

Important to learn
and
Important for the
exams

Understanding
and
misunderstanding

Focus
and
Time allocation

Fig. 1 Framework of analysis for research question 1

2.4 Analysis
The qualitative (focus group) and quantitative (survey) data were analyzed separately.
The qualitative data were first fully transcribed, then analyzed by meaning categorization in NVivo using the different feedback types (Fig. 1) and feedback sources (Fig. 2)
as an overarching framework. The quantitative data were analyzed in SPSS. The
analysis conducted was descriptive, Pearson Correlation, reliability (Cronbach’s alpha)
and Linear Multiple Regression analysis. The significance level was set to 0.05.

3 Results
3.1 Formative feedback contributing to self-monitoring
In the focus groups, the students stated that the interventions made them to pay
attention and think about what they had learned, helped reduce cognitive load, enabled

Which parts of the interventions, if any, do the students experience
receiving formative feedback from, how do the students perceive
the different parts?

Potenal feedback Sources

Clicker questions
and answers

Peer discussion

Fig. 2 Framework of analysis for research question 2

The follow-up
phase
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them to test whether they are able to use new concepts and confirmed what they had
and had not understood.
…one becomes a lot more activated cause when you give a specific answer, not
just like, say, inside your head, BI think it is so,^ when you actually have
answered, and it (the answer) is wrong or right, then you are much more aware
of what you know and not, than if you just had thought about it yourself. (1)
As illustrated in the excerpt (1) above, some students experienced that discussing
and answering questions during the lecture challenged them to become more aware of
their learning progress, as opposed to reflecting over this internally as in a traditional
lecture.
Results from the survey showed that students in general experienced receiving a
greater extent of formative feedback from the interventions, compared with other
lectures in their program (N: 168, M: 3.76, SD: 0.54). The Cronbach’s alpha for
Bformative feedback^ (α: 0.78, items: 6) showed a good internal consistency for this
construct. However, as the histogram (Fig. 3) below illustrates, there is a certain
discrepancy between the student answers to the different feedback questions.
Presented with these findings in the focus groups, the students shared their interpretations and experiences in light of the (1) feed up-, (2) feedback- and (3) feed forwardquestions.
3.1.1 Feed up: Where am I going?
In the category of feed up, 80 % (N: 172; M: 3.98) of the students answered
that compared to other lectures, the interventions had provided them with a
greater extent of information about what was important to learn in the subject,
while 47 % (N: 170; M: 3.34) answered that the interventions provided them
with a greater extent of information about what they needed to know to do well
on their exam. In the focus groups, the students gave four main interpretations

Fig. 3 Students’ experience of receiving feed up, feedback and feed forward compared to other lectures
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for the discrepancy between the student answers to the two Bfeed up^
questions:
1) Troubles trusting the alignment between the lecture and the exams: Lecturers in
general might have their own preferences of what’s important, which might not
correlate with the focus of the exam.
2) The information from the interventions is useful, but insufficient: While the use of
clickers can help the students understand what is important to learn in the subject,
the exam is essay-based, and thus, additional knowledge and skills are required.
3) The students’ focus is not yet on the exam: Not all students have started thinking
about the exam at the beginning of the semester, and thus, the students are
primarily focusing on the learning during the lectures, not on the exam.
4) Relevance: Some students might not experience the interventions as relevant for
the exam.

3.1.2 Feedback: How am I going?
In the category of feedback, 95 % (N: 171; M: 4.47) of the students answered that the
interventions provided them with a greater extent of information about how well they
had understood the subject matter, compared to other lectures; while 76 % (N: 172; M:
3.89) of the students answered that the interventions had also revealed misunderstandings to a greater extent. Presented with these results the students gave five main
interpretations based on their experiences:
1) Either understanding or no understanding, not misunderstandings: Students might
experience that they either understood or did not understand the subject matter in
question, thus, no misunderstandings were revealed.
2) Expansion of knowledge without misunderstanding: Several alternative answers
might be correct, so even though an answer might not be the best one, it is still
correct; thus, some students might not experience having misunderstood, even
though their knowledge was expanded.
3) Unclear answers: What the correct or incorrect answer was might have been
unclear for the students through the lecturer’s explanation.
4) The students’ concept of what a Bmisunderstanding^ is might differ, e.g.:
… it will probably depend on how you experience having misunderstood in a
way. If 80 % have given the same incorrect answer as you, you may feel that you
have not misunderstood, that it is a general thing then, that everybody has in
common. Then you do not feel like you have had a big misunderstanding. (2)
5) Unconscious transformation of understanding: A student’s understanding might
be transformed through the peer discussions from misunderstanding to understanding without the student recognizing it, e.g.:
Several times during the (peer) discussions, I have notice that although I sometimes
think that I have the right answer, as we have discussed I have felt that the opinion of

N

167

Formative Correlation
0.20
feedback Sig. (2-tailed) 0.00
166

168

0.23
0.00

0.17
0.03
167

0.00

0.25

167

0.02

0.18

167

0.00

0.22

Attitude towards lectures: Intrinsic goal orientation: Attitudes towards the Attitudes towards the Control of learning
Control of learning beliefs:
Lectures matters for
Prefers the subject matter subject: The subject subject: The subject beliefs: If I work hard If I study purposefully,
my learning.
that makes me curious.
is useful to learn.
is interesting.
enough I will learn.
I will learn.

Table 3 Pearson correlation for formative feedback
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the others has become my own opinion through the discussion, and then I have
answered correctly (with the clicker) and thought, BYes, I understand this then^, even
though I did not really think the same thing in the beginning; so I trick myself a bit. (3)

3.1.3 Feed forward: Where to next?
In the category of feed forward 73 % (N: 171; M: 3.89) of the students answered that
compared to other lectures, the feedback interventions provided them with a greater extent of
information about what they needed to study further in the subject, while only 26 % (N: 173;
M: 3.02) of the students answered that the interventions provided them with a greater extent of
information about how much time they should spend on different parts of the subject area. In
the focus groups, the students gave three interpretations as to why so few students experienced
that the interventions had helped them with Btime allocation^ compared to Bfocus^:
1) Time allocation depends on the student’s studying strategies: Students may have
different strategies for how to distribute their time, e.g. the lectures might be
considered less important than looking at previous exams, or the students may
not have studying strategies that are time-oriented in such a way.
2) Time allocation depends on where the students are in their process of studying, e.g.
early in the semester there are a lot of things the students need to work on, and a
student might work more systematically towards the end of a semester than in the
beginning.
3) Time allocation is difficult because you never know how long understanding
something will take.

3.1.4 Statistical analysis
The Pearson Correlation (Table 3) show significant positive correlations between the
students’ experience of formative feedback from the interventions and the variables
Table 4 Multiple linear regression analysis for formative feedback
Unstandardized coefficients

Standardized coefficients T

B

Std. error

Beta

(Constant)

2.33

0.34

Attitudes towards the subject:
The subject is useful to learn.

0.13

0.05

Attitudes towards the subject:
The subject is interesting.

0.14

Attitude towards lectures:
Lectures matter for my learning.
Effort (hours studying).

Sig.

6.92

0.00

0.18

2.36

0.02

0.04

0.28

3.45

0.00

0.15

0.05

0.21

2.83

0.01

−0.10

0.05

−0.18

−2.26 0.03

66

Educ Inf Technol (2017) 22:55–74

Table 5 Pearson correlation for effort (hour studying)

Effort (hours of
studying).

Attitude towards lectures:
Lectures matter for my
learning.

Attitudes towards the
subject: The subject
is useful to learn.

Attitudes towards the
subject: The subject
is interesting.
0.34

Correlation

−0.16

0.20

Sig. (2-tailed)

0.37

0.01

0.00

N

171

168

167

Battitude towards lectures^ (M: 4.29; SD: 0.81), Bprefers the subject matter that makes
me curious^ (M: 4.42; SD: 0.82) Bthe subject is useful to learn^ (M: 4.40; SD: 0.77),
Bthe subject is interesting^ (M: 3.40, SD: 1.05), Bif I work hard enough I will learn^ (M:
4.13; SD: 0.92) and Bif I study purposefully, I will learn^ (M: 4.71, SD: 0.53). However,
the correlations are quite weak, which might be due to low variance in the student
answers.
The regression coefficients in Table 4 show a significant correlation for Bformative
feedback^ with four variables (N: 166, Adjusted R square: 0.15; F: 7.972; p < .00). The
variables for attitudes towards the subject (BThe subject is useful to learn^ and BThe
subject is interesting^) and the variable for Battitude towards lectures^ correlated
positively, while the variable for effort (Bhours of studying^) correlates negatively.
BEffort^ also correlates negatively with Battitude towards lectures^ in the Pearson
Correlation (Table 5) to a weak degree and positively with attitude towards the subject
matter: BThe subject is useful to learn^ to weak degree and Bthe subject is interesting^
to a mild degree.
Variables such as Bgender^, Bage^, and Bgrade average^, Bcredit points^, Blecture
attendance^ showed no significant correlation with the students’ experience of formative feedback in the Pearson Correlation and the regression analysis.
3.2 Formative feedback from different parts of the interventions
Figure 4 illustrates the students’ experience of receiving feed up, feedback and feed
forward from different parts of the interventions. The alternatives with the highest
frequency were a combination of all the parts of the intervention (32–34 %) and a
combination of the clicker Q & A’s and the follow-up by the lecturer (19–28 %). Few
students (4–10 %) experienced that other parts of the lecture had been more useful for
receiving formative feedback than the interventions, and even fewer (2–3 %) experienced no parts of the lecture as useful for receiving formative feedback. In total, fewer
students experienced the peer discussion (54–58 %) as useful for receiving formative
feedback than the clicker Q & A’s (66–72 %) and the lecturer’s follow-up (70–77 %).
3.2.1 The peer discussion
In the focus groups, students mentioned two main challenges related to the peer
discussions. First, they sometimes experienced sitting alone without anyone to discuss
with. Second, they experienced that the quality of the discussion depended on who they
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Fig. 4 Students’ experience of receiving formative feedback from different parts of the lecture (N: 173).
Alternative 1, 2 & 3 refers to different combinations of B1. The clicker Q & A’s^, B2. Peer discussions^, B3.
Follow-up by the lecturer^

were sitting with, and gave the following negative examples: (a) if the peers did not
have an opinion on the question, there was not much to discuss; (b) the peer might not
be willing to discuss; (c) some students found it uncomfortable to discuss with someone
they did not know, and (d) the discussions were sometimes superficial, simply talking
about what the correct answer was, not debating why. In addition, some students
experienced that lectures early in the morning led to poorer discussions, and that if
they had not read before the lecture, they did not have much to discuss. On the other
hand, when the peer discussions were working, the students experienced that the
discussions help them reflect upon their own understanding.
My favorite section is the discussions, because then I have to think. Then I kind
of start thinking: BOkay, what is it that I do not understand now, why do I say that,
and why do I give this answer?^ (4)
If you are alone and you are thinking that you have read and know exactly what
the answer is, and then press and you are done and then do something else and do
not use the time to reflect, then the clickers lose their function in a way, if you do
not get to discuss it properly. Cause then it will be just like Byes^, and you will
not think anything more about it, and sometimes it will happen that you answer
wrong too, and then you’ll think, BOh yeah, but I knew that really, I did not
misunderstand it, I just pressed wrong.^ (5)
As illustrated in the two excerpts above, having to discuss questions with peers
invited the students to express their understanding verbally. This challenged the
students to test out and visualize their understanding in a way that might have made
a stronger impression than reflecting on a question in silence.
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3.2.2 The clicker questions
In general, students experienced that the clicker questions gave them an idea of what
was important to understand in the subject and made them reflect on what they had and
had not understood:
…the Bclickers^ give us a chance to be completely honest with ourselves,
because there is an option that says BI do not know^ that we can choose, and it
becomes an Baha^ experience for us. There is no one who raises their hand to say
Bno, I do not know the answer to this.^ (6)
The students stated that they appreciated that some of the questions had several
options that were correct, or slightly correct, because this created good discussions,
made them more focused on processing all the options and more aware of the nuances.
The students are split in their view of how difficult the questions were. Some
students found the questions suitable when they had prepared for the lecture; others
found the questions difficult but possible to answer even though they had not read, and
some found the questions easy to answer if they had read in advance. One student
stated that he preferred the most challenging questions, while another student believed
that it is important for the motivation that the questions are not too difficult.
The students seemed to find the video case questions particularly interesting. Several
students stated that they appreciated that these questions let them test what they had
learned on a concrete practical case, in order to get a conception of what they had
understood. In addition, the students found the video cases useful for understanding the
subject matter and providing a brake in the flow of information. Several students also
stated that these parts of the lecture were easiest to remember. A couple of students,
however, found the videos easier to remember than the lesson tied to them. Others
expressed that the video cases helped them remember and understand the lessons. One
student claimed that, either way, the use of video cases might be useful when she was
studying later, because then she would have something to relate the literature to.
Another student pointed out that how the students remember the video cases depends
on their current knowledge and how familiar they are with the concepts used. In
relation to this, a student reflected that using a combination of conceptual and case
questions is important, because having a conceptual understanding is a precondition for
interpreting the cases successfully.
3.2.3 The follow-up phase
In general, the students appreciated the lecturer adapting his explanations to the student
answers, getting an explanation for the different alternatives (not just the correct ones),
being presented with different ways of thinking and possible misunderstandings,
receiving feedback that can be related to the their own understanding, and getting an
explanation even though they had answered correctly.
Some students emphasized that when there are several correct, or slightly correct,
answers, it is important that the lecturer’s follow-up is clear in order to avoid confusion.
A couple of students would like the lecturer’s answers to be clearer on what the correct
answer was, and why, in the follow-up phase, while another student pointed out that
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that a simple correct answer is not always possible. He suspects that the transition from
high school to the university might challenge some of the students’ epistemic beliefs:
…I think many (students) are previously very used to receiving very specific
answers, cause we are first-year students, and many of us are at least fairly new
students and are used to getting a sort of definitive answer, but here there is not
always a definitive answer. (8)
Some of the students expressed that they appreciated being invited to give their
explanations in the follow-up phase, and that listening to other students in this phase
offered new perspectives beyond what was discussed in the peer groups. Some students
stated that they do not like to give answers in plenary, but appreciated that other
students did this. Several students experienced that it was sometimes difficult to hear
when other students spoke in the auditorium, and that they wished the lecturer would
repeat what was said.

4 Discussion
4.1 Students’ experience of formative feedback
The survey data show that the students in general experienced receiving
formative feedback that supported their self-monitoring to a greater extent from
the interventions than from other lectures in their program. The students
interviewed in the focus groups added to this by stating that the interventions
made them reflect upon what they had learned, and enabled them to test out
and receive feedback on their understanding.
The regression analysis showed that students who had a positive attitude towards
lectures and the subject and who had spent fewer hours studying (effort) tended to
experience receiving formative feedback from the interventions to a greater extent than
their peers. These variables predict fifteen percent of the students’ experience of the
feedback. In the Pearson Correlation, Beffort^ also showed a weak negative relationship
with Battitude towards lectures^. Considering that the lectures are not mandatory, one
could suspect that this correlation would have been stronger if all students in the
program had been present.
It seems likely that students with many hours of studying in Bqualitative methods^
understood the subject better than their peers who had studied less. Hence, the difficulty
of the questions used in the interventions might not have met the learning needs of the
Bhigh effort students^. In addition, these students might also have been more aware of
their own understanding, and thus depended less on external support. Kruger and
Dunning (1999) found that when people’s skills in a domain increase, so does the
ability to self-assess one’s competence. So even though effort correlates positively with
the students’ attitudes towards the subject matter, the interventions might be experienced as less useful by Bhigh effort students^, because they do not tell these students
more than they already know. Students with fewer hours of studying, combined with an
interest in the subject, are however more likely to find the interventions useful, because
they might be better adapted to their learning needs.
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The survey data also show that more students experienced receiving feedback than
feed up and feed forward from the interventions. This discrepancy might not be
surprising given the way the interventions are structured. Being asked key questions
in the subject requires the students to test their current level of understanding, and raises
their awareness of what they have and have not understood (feedback). When it comes
to feed up and feed forward, this kind of information requires additional inferences.
Understanding what is important to learn (feed up) from the interventions needs to be
connected to an understanding of how the feedback information relates to the learning
goals in the subject; and understanding how to improve (feed forward) is connected to
the students’ assessment of what they have understood so far (feedback), what is
important to learn (feed up) and their ability to interpret and use this information.
There is also a discrepancy between the students’ answers in the two items within each
feedback category, (4.1.1) feed up, (4.1.2) feedback and (4.1.3) feed forward.
4.1.1 Feed up: Where am I going?
Almost twice as many students report receiving a greater extent of information about
what was important to learn in the subject (80 %) than what is important for the exam
(47 %), compared to other lectures in their program. However, if it is true that the
interventions raised the students’ awareness about what is important to learn in the
subject (as 80 % of the students experienced), this feedback should also raise the
students’ awareness of what is important to learn for the exams. On the other hand, as
pointed out by the students, the interventions might not be sufficient for this purpose. It
is generally harder to know what an exam will require than to identify what is important
to learn in a subject. Hence, there is an element of uncertainty tied to the second
question, where sources other than lectures might be considered more relevant.
4.1.2 Feedback: How am I going?
The survey showed a small discrepancy between the students’ experience of the interventions in terms of revealing misunderstandings (76 %) and raising their awareness of their
own understanding (95 %), compared to other lectures. Based on the focus groups, this
discrepancy might be due to differences in the students’ conception of misunderstandings
(as illustrated in excerpts 1 and 2), or simply because the interventions either confirmed or
revealed a lack of understanding among some of the students. The lectures conducted at
the beginning of the semester might have contributed to these experiences. The students’
understanding of the subject might not be well developed or strongly held, so the grounds
for misunderstanding something might be weak. In addition, these experiences might be
related to the characteristics of the subject. In a subject like qualitative methods, where
several perspectives and positions are possible, the students might find misunderstandings
less transparent. Regardless, 76 % of the students experienced that the interventions had
revealed misunderstandings, which is quite high.
4.1.3 Feed forward: Where to next?
The discrepancy between student answers in the category of feed forward is quite large;
over two thirds of the students experienced that the interventions raised their awareness

Educ Inf Technol (2017) 22:55–74

71

of what to focus on further, while only 26 % experienced receiving information on how
much time they should spend on different parts of the subject matter. As pointed out in
the focus groups, how the students assess their time allocation is likely to be related to
their studying strategies and where they are in their studying process. In addition, time
allocation is generally difficult, because it is hard to assess how long it will take to
understand something. In other words, these issues are closely related to how the
students use the information from the lectures to regulate their learning processes.
When studying, a number of factors come into play, and information from sources
besides lectures might be considered more important. Students also have different ways
of organizing their studying, which are more or less strategic and time conscious. So,
although such interventions can contribute to raising the students’ awareness of what
they need to focus on further, the way this information is used will vary (see Ludvigsen
et al. 2015 for findings on this).
4.2 Students’ experience of feedback from different parts of the intervention
Most students experienced receiving formative feedback from some part of the interventions (87–95 %), and about one third of the students experienced receiving formative feedback from all three parts of the interventions.
Peer discussions (54–58 %) seem to be the least favored part of the interventions for
experiencing formative feedback, compared to the clicker questions and display of
answers (66–72 %) and the follow-up by the lecturer (70–76 %). The focus group
interviews revealed two main challenges connected to the peer discussions. The first
challenge is that students sometimes experienced sitting alone and not having anyone to
discuss with during the lectures. The other challenge is that the quality of the discussion
depends on who they are discussing with. Students have different levels of knowledge
and motivation when entering a discussion, and thus the quality of the discussions will
vary. So although peer discussions might be beneficial when they are working well, the
feedback received from such situations is more random than, e.g. feedback from the
lecturer, because different peer combinations lead to different feedback situations. On
the other hand, the focus groups showed that some students experienced that the peer
discussion helped them reflect upon their own understanding because they had to
provide an explanation for their answers, not just press a button (excerpts 4 and 5).
When it comes to the questions, the students seemed to find the video case questions
particularly useful, because they got to test what they had learned on concrete cases. In
addition, the students experienced the Bvideo interventions^ as easier to remember than
other parts of the lecture. The major challenge in this part of the intervention seems to
be adapting the difficulty of the questions to different student needs.
Considering the follow-up phase, the students expressed that they appreciated the
lecturer adapting his explanations to the student answers and that all answers were
followed up (not just the correct one). Some students also found it useful to listen to
other students’ explanations in this phase, because this offered new perspectives,
beyond what was discussed in the peer groups. The challenges connected to this phase
seemed to be that the students sometimes found it difficult to hear when other students
spoke in the auditorium, and that some students wished the lecturer’s explanations
would be clearer on what the correct answer was, and why, when there were several
correct, or slightly correct, answers to a question.
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5 Conclusion
Results from the study show that most students did experience receiving formative
feedback from the interventions. In general they experienced receiving a greater extent
of formative feedback from the interventions, compared with other lectures in their
program (M: 3.76), and about nine out of ten students experienced receiving feed up,
feedback and feed forward from some part of the intervention. The interventions were
perceived as particularly useful for increasing the students’ awareness of how well they
had understood the subject matter (M: 4.47). However, the findings also suggest that
the interventions were generally experienced as useful for identifying what is important
to learn (M: 3.98), what to focus on further (M: 3.89) and revealing misunderstandings
(M: 3.89).
Two thirds of the students experienced receiving formative feedback from either a
combination of all parts of the interventions or from a combination of the use of
questions and answers and the lecturer’s follow-up. Peer discussions seem to be the
least favored part of the interventions when it comes to receiving formative feedback,
which seems to be connected to the students not always having peers to discuss with
and variations in the quality of the discussions. Nevertheless, over fifty percent of the
students did experience receiving formative feedback from the peer discussions, which
indicates that many of the students found this part of the intervention useful as well.
All in all, in the light of such positive findings, a critical reflection is in order. As
known from previous research (Boscardin and Penuel 2012; Kay and LeSage 2009;
Keough 2012; Lantz 2010), students tend to enjoy using Bclickers^. Thus, one might
suspect that positive attitudes towards the technology combined with a certain novelty
effect might have led the students to answer more positively to questions of how the
feedback was received. On the other hand, this might be a Bchicken-and-egg^ situation
because the students’ experience of feedback might also affect the students’ attitudes
towards the Bclickers^. E.g. Krumsvik and Ludvigsen (2012) found that students
valued the opportunities for immediate feedback that the Bclickers^ provided, and
Han (2014) concluded that students’ perception of the use of SRS is related to
formative feedback and assessment approaches.
The results might also have been affected by the BHawthorn effect^: being the
subject of research might have inclined the students to experience the interventions
more positively. A third explanation might lie in the fact that the lectures are not
mandatory; students who did not experience them as useful might have chosen not to
attend them, and were therefore excluded from our survey. In addition, the focal point
of this study was whether students experience receiving formative feedback from the
interventions, not whether the students actually did receive formative feedback. Thus,
there might be a discrepancy between the students’ perception and their actual learning
experiences.
Taking this into account, it is important to also note that the study yielded positive
results despite being implemented in a real educational context under less than optimal
conditions; five lectures were held over a short period of two and a half weeks; the
learning environment is highly competitive which might have affected the peer discussions negatively; and the students had to use parts of the last lecture to answer survey
questions, which might have led to frustration among some of them. In addition,
different challenges with the interventions were also identified, such as that the level
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of difficulty of the questions might have suited some students better than others; not all
students were engaged in high quality peer discussions; and some had difficulties
hearing what other students were saying in the follow-up phase. Hence, the instructional design generated positive results despite several practical challenges.
We suggest that future research on SRS within a framework of formative feedback
should study further how the feedback is actually used by the students in their studying
and if, and how, the interventions contribute to student learning – both short and long
term effects. In addition, the mixed findings on peer discussions compared to other
parts of the interventions suggest that there is a need to study different parts of the
intervention separately to identify learning effects.
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