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Abstract. 
Peer Instruction is a popular method of implementation when using Student Response Systems (SRS) in classroom teaching. The students engage in peer discussion to solve conceptual multiple choice problems. Before discussion, students are given time to think and give individual responses with a voting device. In this paper, we investigate how this initial voting session affects students’ experiences of the following discussion. The data is based on student interviews which were analyzed using analytical tools from grounded theory. The students emphasize the individual thinking period as crucial for constructing explanations, argumentation, and participation during discussions, and hence for facilitating learning. However, displaying the results from the initial vote can be devastating for the quality of the discussions, especially when there is a clear majority for a specific alternative. These findings are discussed in light of recent quantitative studies on Peer Instruction.


1. Introduction
The traditional one-way teacher style of lecturing can be effective when delivering factual content, but it is not as effective for facilitating cognitive skills [1, 2]. Engaging students in active-learning activities can be an important factor for mastering skills such as critical thinking and problem solving [1, 3], skills that are often lacking in novice science students [4]. Although such skills are vital to evaluate scientific evidence and theories, students also have to be able to generate and present explanations and arguments for their evaluations, that is, to be fluent in the scientific language [5]. Novice students also suffer in that they are often unable to put into words, or at least scientific words, how they approach the use of theories to solve problems. Engaging students in peer discussions can challenge them to generate explanations and convincing arguments for their solution and in this way also facilitate deeper understanding of the scientific phenomena [5].
One way of engaging students in active-learning activities is to use a Student Response System (SRS). Such systems are often used during the lecture to present students with multiple choice questions, which they will discuss with their peers in small groups before answering with a voting device [6–10]. The result from the voting session is displayed in the form of a histogram which can give the teacher an indication of the level of understanding among the students and if they are able to follow the lecture [10, 11]. SRS use in classroom teaching has been shown to increase learning [12–15] including increased conceptual understanding in physics courses [12, 16, 17].
Although SRS can be an outstanding tool for facilitating peer discussion, different choices of implementation can have a high impact on the quality of the discussions. For instance, giving credits for SRS participation has been shown to increase the overall participation in the class [18]. However, in a study by James [19], the researcher found that if each individual student was “punished” for voting incorrectly, that is, that he/she was not given as much credit as voting correctly, the group discussions tended to be dominated by students with greater knowledge while other students remained passive. If the students were only credited for participation, they would be more inclined to participate and explore different explanations and ideas.
One popular methodological implementation of SRS is with the Peer Instruction technique [17]. During the lecture students are presented with a problem, often where conceptual ideas are in focus, to challenge their knowledge about the subject as opposed to simply looking up the answer in the textbook. Students are given time to think on their own for about 2-3 minutes and answer individually before they are encouraged to engage in discussion with nearby students. The discussions are concluded with a revote and an explanation by the teacher. Dufresne et al. [11] describe a similar method, but where the initial voting session is omitted. Instead, students start discussing immediately after the question is presented and the group discussions are concluded with a class-wide discussion instead of teacher explanation.
In a comparative study between Peer Instruction and the method described by Dufresne et al. [11], students felt that without the initial voting session they would be more inclined to be passive in group discussions and that the discussions would be more likely to be dominated by confident and/or “stronger” students [20]. Students reported that they used the initial voting session to formulate their own answer, which they in turn could use in the following discussion, and that they therefore would be more likely to engage in dialogue and defend their views. The researchers argued that the lack of an individual thinking period before discussion would result in less cognitive conflict at the start of discussion and thus students would be more inclined to accept dominant explanations.
There have been several recent quantitative studies on different aspects of Peer Instruction [21–24]. Previous studies have shown that the amount of correct votes increases after the discussion [16, 25]. One interpretation of these results could be that students choose the same as stronger students and not that they change their answer as a result of learning. In a study by Smith et al. [23], the researchers found evidence that the increase of correct votes is indeed a result of increased learning and not primarily due to the influence of other students. Even in groups where no students initially had the right answer, they observed an increase in learning. Smith et al. [24] showed that both the peer discussion and teacher explanation are important for facilitating learning with Peer Instruction. Excluding either the discussion or teacher explanation showed less learning than the combination of both.
A common practice when using Peer Instruction is to show students the results from the initial voting session prior to the group discussion [26]. Perez et al. [22] found that the probability of students switching to the alternative with the majority of votes increased by 30% if the results were displayed to the students. The researchers provided several interpretations for these findings. A clear majority could function as a stimulus for focused discussions and students might discover flaws in their original reasoning by trying to identify why most students chose one particular alternative. Another interpretation was that students simply switched to this alternative based on the consensus of nearby students. Confidence in their own choice has been shown to be significantly higher if students can see that they initially voted for an alternative in the majority [21]. This was persistent whether the alternative was correct or not.
The study in this paper was a part of EU-cofounded projects (EduMecca, Do-it, Done-it and Global-SRS) at Sør-Trøndelag University College in Trondheim, Norway. One goal of these projects was to develop an online SRS designed for effective classroom teaching, where students can use their own mobile device, such as smart-phones, as a voting device as compared to the traditional “clickers”. As well as evaluating the system from a technical point of view, we also investigated different methodological implementations. More information about these projects can be found at our web page (http://www.histproject.no/).
The inspiration for this study was the findings of Nicol and Boyle [20]. We wanted to go deeper into, and try to examine, the effects of the initial voting session (and thinking period) with Peer Instruction. To do so, we divided the study into two parts: a quantitative part based on survey data and video of students engaged in peer discussion during class and a pure qualitative part based on in-depth analysis of student interviews. In this paper we focus on the interviews and investigate students’ experiences regarding use of Peer Instruction and the effect of the initial voting session. The analysis of the video material is ongoing and will be presented at a later date. The paper starts with a description of study design and analysis methods followed by a presentation of the results. We conclude with a discussion of our findings; in particular, we discuss the results in light of the recent quantitative studies on Peer Instruction.
2. Method
The study was conducted in an introductory physics course for preparatory engineering students. The lectures usually consisted of 2 × 45 min. sessions generally constructed so that the first 45 min. dealt with new theory while the second focused on practical work, mainly problem solving. Four parallel classes with of a total of seven teachers (three classes used two different teachers) used SRS for eight weeks. One of the authors (K. L. Nielsen) was the teacher of the class with a single teacher. The second author (G. Hansen-Nygård) was present in lectures where SRS was used to function as an observer. Each class consisted of 50–70 students, the majority being male students. The theoretical part of the lectures was traditional teacher-style lectures (using digital blackboards) except that the teacher would present the students with 1–4 quizzes consisting of conceptual multiple choice questions. Each student borrowed an Apple iPod Touch which was used as a voting device. When SRS was used, the iPods were handed out at the beginning of the lecture and collected at the end. SRS was used in two of a total of three lectures each week due to some lectures running parallel timetables. To minimize the amount of variables in our data, all classes used the same set of multiple choice questions. We prepared around 50 concept questions which the teachers used in the course of the study.
In order to investigate the effects of the initial thinking period with Peer Instruction, we also used another method which we called “Classic” as the reference. This method was similar to Peer Instruction apart from the initial voting session (and thinking period) being omitted; students started discussing immediately after the question was presented. In both methods, the discussions were concluded with a vote and a teacher explanation. During this project, two classes started with Peer Instruction while the other two started with Classic. After four weeks, we switched the methods in all classes.
In order to get as reliable feedback from the students as possible, we did not emphasize that we were going to compare different methods. The teacher would just give different instructions based on the method used; for instance, to think individually without speaking to their fellow students in the case of the initial voting session of Peer Instruction. In both methods, students were encouraged to discuss the presented question in small groups for 2–4 minutes. The initial thinking period with Peer Instruction usually lasted about 1-2 minutes.
The students were interviewed twice, once after Peer Instruction and once after Classic. One exception was one class which already had experience with SRS and the Classic method. That particular class had already been interviewed about SRS, and therefore was only interviewed once at the end of the 8-week testing period. The interviews were conducted by one of the authors (GHN). The first interview was about three hours and consisted of questions regarding students’ experiences with SRS in general. The second interview was shorter (around 60 minutes) and focused directly on the differences between the two methods. Many of the topics and questions in the second interview were created based on student feedback in the first interviews. The student interviews were conducted as focused (semistructured) group interviews, which is recognized as a reliable method of revealing informants’ perspectives [27]. There were four groups (one from each class) with four students per group consisting of both male and female students.
The interviews were analyzed using analytical tools from grounded theory. We want to emphasize that we have not conducted a true grounded theory analysis, that is, with theory sampling to achieve theoretical saturation, but rather we have borrowed the analytical tools. These include a three-step coding scheme (line-by-line coding, focused coding, and categorization) adapted from Charmaz [28, 29]. This method is an appropriate direction for analysis of topics such as personal experiences, opinions, feelings, and attitudes [28]. The first step is to examine each line of data material and code it to define events that appear or are represented [28, 29]. We relied heavily on “in vivo” codes, that is, using the interviewers own words in the early stages of coding. This was to avoid misinterpretations of students’ utterances and assure that we maintained a close relationship between the codes and what expressed by the students. The next phase is to focus on several lines or paragraphs of the interviews (focused coding) where the most significant line-by-line codes are identified. Thus, we are left with a smaller number of codes that give a more accurate description of the data. In the last step, categorization, focused codes are treated more analytical and conceptual [28]. Each focused code is described in detail: its properties, its consequences, how they relate to other focused codes, and conditions under which they arise, is maintained, and changes [29]. This process often led to several focused codes being merged when very close relationships were discovered. In the end we have a small number of categories that describe students’ most significant experiences, in this case their experiences of the two SRS-sequences, Peer Instruction, and Classic.
3. Results
The analysis of the interviews resulted in three categories: (1) Argumentation and explanation, (2) Peer Instruction: Opportunity for individual thinking, and (3) Seeing the results: Authority of the majority. The first category deals with the students’ experiences of generating explanations and presenting arguments in group discussions, and how they perceive explanations and arguments from fellow students (and to some extent the teacher). It is not about the content of the arguments and explanations per se, but rather about the students’ own experiences of the process of generating and presenting them and how this relates to their learning. The second category is about thinking without the influence of others and how Peer Instruction gives an opportunity to reflect more deeply upon the questions and forming one’s own opinion, resulting in increased participation and confidence during discussion. The last category focuses on seeing the results from the initial vote in Peer Instruction and how a clear majority can influence students’ decision-making and the group discussion.
Category 1: Argumentation and ExplanationLearning physics is more than just memorizing formulas. Although memorization is an important part of their learning process, students also emphasize the importance of being able to reflect upon and solve problems, preferably without the help or influence of others (Category 2). However, according to the students, the best confirmation that they have learned physics is when they are able to explain the solution to other students. Then they have to challenge themselves to explore other ways of thinking in order to generate explanations and arguments that will make the solution both convincing and understandable. In addition, explanations from their peers are often easier to understand because students have the same foundation and speak “the same language.” Students feel that the teacher is on a “higher level” and often uses complex words and phrases which can make his/her explanation hard to follow. You have to sort of re-learn it when you are going to explain it to others.

—

It becomes other words then [when peers explain], because it is like-minded people who repeat what the teacher said in a different way.

According to the students, good group discussions with SRS start with an uncertainty or disagreement about the answer and all students collaborate towards a consensus. Different students remember different things, making it important that everyone participates. Also, if a student does not object or ask questions, it can be interpreted as agreement and that he/she understands the arguments being presented. In other words, being passive can result in students not being given enough explanation to understand the solution, and selecting the correct answer does not benefit learning if they have not understood why it is correct. I think it is important that everyone participates so that they can follow and understand why it is not like this and why it is like this.

—

If I do not say what I think, then maybe they just expect me to agree with them. And then no-one cares to explain it. So even if I vote the same as them and get the right answer, it does not help if I do not understand it.

When students feel that they understand the question and have a good argument, they are more likely to be active during the discussion and try to convince their fellow students. Being convinced or proven wrong is an important part of their learning. As one student puts it: I think you remember it better for later if you are proven wrong.

On the other hand, if the students are uncertain about the question or the solution, they are more inclined to be passive and withdraw from the discussion. Another factor that can increase passivity is sitting with students they do not know well. They are afraid of making a fool of themselves when they do not know how their fellow students will react to their arguments. Passivity in group discussions is also prominent if a student in the group is regarded as being skillful or “strong.” The arguments and explanations of stronger students are valued higher than those with equal or lesser skills. Students are then more likely to only listen to these explanations rather than try to find out the solution for themselves, often accepting the others’ conclusions without fully understanding them. You are more passive when you are uncertain, because then you listen to what the others say. And it might be the case that you did not understand the question and the alternatives the way you should have, and when the guy next to me says that it is like this and this: “OK, then maybe it is like this then”. And then you look at it and “OK, I think this also”, so without being certain of the answer I will vote the same.

—

When we sit and discuss there are certain people in the class you know are very skillful. So if someone in this group talks very loud or a person you know is very skillful says “No, it is B because…”, and then they start to talk, then everyone else in the group will just shut up and listen to what that person has to say. Then it becomes like “Yeah, OK. So maybe it is like this”, if you are uncertain. Then it is easy that you just listen to the others in the group rather than try and find the answer for yourself.

The results from the voting session can thus give the teacher a “false” image of the level of understanding among the students. Even though the majority of students have voted for the correct answer, it does not mean that the majority have understood why it is correct. Students therefore emphasize the importance of the explanation given by the teacher after group discussions. The teacher should explain thoroughly both the correct and incorrect alternatives. Learning is not only gained by understanding why an alternative is correct. Understanding why an alternative is incorrect can be just as fruitful and often crucial, especially for students who have voted for the incorrect alternative. Even if the majority has voted correctly, I still think a short explanation is needed. Because the situation can be so that you just voted what the guy next to you thinks is correct and you just follow him. So it is good that we still get a short explanation.

—

There was one question we sat and discussed which we were absolutely sure was the correct answer. Then it turned out that it was actually wrong, and then I think that it is good that they [the teachers] explain. That they do not just say that “This is correct” and just explain this alternative, but that they go through all the alternatives and explain why they are wrong or show us with illustrations. Because then it is much clearer: “Yes, of course it is like this”.


Category 2: Peer Instruction: Opportunity for Individual ThinkingThe SRS gives students an opportunity to engage in solving problems in group discussions during lectures. If this is to really benefit their learning, however, students emphasize that it is important that they are able to reflect more deeply upon the problem at hand and struggle with it. Students feel that Peer Instruction, with its initial thinking period, gives them an opportunity to actually involve themselves in the question before discussions. This will not only enhance learning during discussion, it will also make it easier to remember the solution and explanation given by the teacher after the discussion. Yes, we have enough time to involve ourselves in the question [with Peer Instruction], and that is what’s important. That you have thought deeply about it. Because it’s first then you really have a benefit of the answer.

—

If you first have pondered over something, and maybe you did not find the solution, and then you get the explanation, then it is much easier to remember it [the solution]. When you first had the opportunity to struggle with something, and then you get the explanation, then you remember much better.

For students to get involved in the questions, they feel that it is very important that they are able to form their own opinion without the influence of others. This can be difficult to achieve when using the Classic method because they go straight into group discussion after the question is presented. They are not given the opportunity to think individually without being “colored” by other students. I think it was much better [with Peer Instruction], because you are allowed to think for yourself and not having objections from everybody else.

—

You get a chance to make up your own mind before you get colored by what everybody else thinks.

—

You do not have time to think before you are influenced by the others’ opinions [with Classic].

Students use the initial thinking period with Peer Instruction to construct their own mental image of the problem and an explanation which they can use in the following discussion (Category 1). When using the Classic method, explanations have to be generated during the discussion period (or when the teacher is reading the question), but often students experience that they barely have time to think before someone takes control and starts talking. When these students start to “think out loud”, other students will have a difficult time thinking and working out logical arguments (unless they step in and actively participate by uttering their own thoughts). They can quickly be drawn towards the arguments and conclusions of the students taking control and vote the same alternative without having been able to think for themselves and understand the answer. I think that it blocks your own thoughts if you first have to listen to other people’s ideas without having thought about it yourself; that you in a way forget to think for yourself.

With an explanation ready, students feel they have much more to contribute to the discussions. Everyone in the group is more likely to be heard because they can present more convincing arguments for their opinions (Category 1). The group consists of stronger individuals who are more inclined to defend their views when they are given time to think for themselves. This way, both stronger and weaker students can benefit more from the Peer Instruction method since weaker students have greater opportunities to construct and present arguments, while stronger students have a higher probability of having their arguments challenged. After we have thought by ourselves, we have so much more to say, rather than when we went straight into discussion.

—

The initial thinking time you have, I think that is great! Then you are able to reflect over what you think so that you have a better basis for participating in the discussion in your group.

—

I feel that there will always be someone who dominates more, but now everyone had something to bring to the table, and everyone was heard because you had a better explanation for your opinions.

With Peer Instruction the students find using SRS more serious and orderly. When using Classic it can be hard to know, according to the students, when to stop thinking for themselves and start discussing. With Peer Instruction, however, they know that the discussion starts immediately after the initial voting session. It thus becomes easier to focus on what they should do, when they should think for themselves and when they should discuss. There is more time to come to a consensus and find a shared solution that everyone is comfortable with. Since they are likely to have formulated an explanation during the initial voting session, more of the discussion time is used for actual discussion. The latter was the absolute best, yes, really [Peer Instruction]. It was a little more serious from the start really, because you had to work alone and had thought by yourself first. You put a little more into it than if you went directly to the group discussion, at least I think so. Also you got started at once, you got a better focus.

—

We also noticed that it was difficult to reach a good explanation [with Classic] that we agreed and where we felt that “Yeah, it must be right.” It was not always we were quite there yet, no, because there was such a short time. It was better when we had thought about it beforehand, and we had an explanation ready. So when we started to discuss there was more time to agree, and feel that we had the answer.


Category 3: Seeing the Results: Authority of the MajorityStudents clearly prefer Peer Instruction and experience it as the best method with regard to their own learning. However, the method is not without its weaknesses. After the initial vote the results are shown on a histogram. This last category is about how seeing these results can affect the quality of the discussions and how this in turn affects the students’ decision making. If there is a clear majority that has chosen a specific alternative, the discussion can often be guided towards this alternative. It is very likely the students just assume that this alternative is correct and try to work out why it is correct, rather than go through all alternatives to work out what is correct and what is not. With the Classic method they do not see any results before discussion and so every alternative is considered equal when they enter discussion. You become guided, or misguided, and lose focus of what you are supposed to discuss because so many in the class have voted “B”.

—

If you just see that “B” has gotten most of the votes, then you might just end up with trying to explain why “B” is correct rather than trying to find out what is the right answer.

—

Because if 80% have voted for one of the alternatives, then there is a high probability that it is correct, right? So then the discussion is focused on finding out why it is correct. And if we hadn’t chosen this [alternative], it would have been better if we did not know about it.

Several students point out that it is not necessarily the majority that has chosen the correct alternative. Despite this, students feel that they still would be very likely to choose the same as the majority no matter what arguments are presented in the discussion, and without necessarily understanding why it is “correct”. If most have voted “B” and you answered “A”, you’re very inclined to answer “B” however the others argue for or against it.

When students feel very uncertain they simply go for the alternative they perceive as most likely, which in most cases will be equal to the alternative which has got a clear majority of the votes (if any). If they have chosen an alternative with the majority of votes in the initial voting session, students become more confident in their choice, lowering their threshold for presenting arguments (Category 1). Even though they may not have the best arguments for this alternative, the students feel they are likely to be more certain of its correctness and defend their choice. The picture is reversed if their initial vote is in the minority. According to the students, they have to be very confident in their arguments to defend such an alternative.Interviewer: So the 20% of students who have voted for alternative “C” might not fight as hard to defend alternative “C” because 80% have voted alternative “B”?

Everyone: Yes.

Student: It’s not even certain that people will admit that they have answered “C”. It is likely that you will just ask the group “OK, why is it B?” That you just assume that it is “B” because the majority has voted “B”. So then you will just try to explain why this is correct, even though it might not be the correct answer. It might be the case that the majority voted incorrectly.

Seeing a clear majority displayed in the results from the initial vote might have most effect on the group discussion when everyone in the group has answered the same as the majority. The students agree among themselves in the group and the majority of the class agrees with them. Then they are likely to lose interest in the question and talk about something else. It just wasn’t interesting to talk about it then [when they saw the results from the initial vote].

Therefore students feel that it would be much better to not see the results of the initial vote until after the re vote. They find it interesting to see if the class have changed their mind during discussion, so several students point out that the best method would be to use Peer Instruction, but to wait to show the results of the initial vote until after the discussion to minimize “damage” to the discussion. As one student puts it: If you remove it [the results from the initial vote] there would have been better discussion per person in the class.


4. Discussion and Conclusion
We have studied students’ experiences of Peer Instruction with and without the initial voting session using focus group interviews and a grounded theory-based analysis. Students value the initial voting session as a means of delving more deeply into the question, generating a mental image of the problem and constructing an explanation with convincing arguments to use in the following discussion. This is consistent with findings of Nicol and Boyle [20]. In order to generate good explanations, students need time to clarify their thoughts and reflect more deeply upon the problem at hand [5]. Without the initial voting session such a process becomes very difficult because they will only be “allowed” to think and reflect until the first student starts to speak or “think aloud.” The consequence is often less participation and higher probability of accepting explanations presented by “stronger” students.
Although the students emphasize the need to construct convincing arguments in order to defend their views, they do not necessarily feel this merely to “win” the discussions. A simplistic view of argumentation is to view it as a battle where one tries to defeat one’s opponent. Duschl and Osborne [5] argue that argumentation is also an exploration to find and fill out holes in one’s knowledge. This view is supported by the students. They want to be convinced of the arguments presented, and to be proven wrong can function as a high facilitator of learning as it can challenge their thinking and reveal flaws in their understanding. The initial voting session results in more arguments and ideas being presented during discussion and the students are more likely to come to a consensus.
Another consequence of a greater number of ideas presented at the start of discussion is an increase in the probability of disagreement. Difference is an important part of learning, as Duschl and Osborne [5] stated fittingly: “without difference, there can be no argument, and without argument, there can be no explanation” (p. 53). This is not to say that initial conflict necessarily translates to increased learning. It is also important that the students actively engage in either trying to convince their neighbor or to be convinced, that is, that they state their thoughts and (dis)agreement. Passive compliance and/or insufficient verbalization during group discussion can have a detrimental effect on the learning outcome of discussions [2].
Our research is consistent with the findings of Perez et al. [22] and Brooks and Koretsky [21] that displaying the results of the initial voting session can affect students’ decision making and confidence during discussion. As predicted by Perez et al. [22], the students in our research experience that an alternative with a clear majority of the votes becomes a center of focus for the group discussion, although not in a positive sense. Students point out that they will not necessarily try to find out the reason why the majority has chosen one specific alternative; they will automatically assume that it is correct. The histogram becomes an argument in itself, an argument much stronger than those presented in the discussion or through individual reasoning. The focus becomes on finding out why the alternative is correct and not if it is correct.
The bias from seeing the results from the initial voting session was also shown to be stronger for more difficult questions [22]. Although our students do not specify this connection in particular, they do emphasize a stronger influence when they feel uncertain, and it is likely there is a high correlation between the difficulty of the question and the level of uncertainty among the students. By not showing the results prior to discussion, every alternative is initially considered equal. Rather than trying to “force” a solution upon an alternative with a clear majority, students are more likely to evaluate each alternative more thoroughly.
Without a total evaluation of all alternatives, students will be more dependent on the teacher in order to accept the correctness of the alternative, rather than having it come through their own argumentation [5]. This is a prominent feature in novice students [25], and it is therefore not surprising that the students in our research emphasize the importance of the teacher explanations following the discussions. Our students stress the importance of the teacher carefully explaining the correct alternative and why it is correct in order to be convinced of the solution. This is consistent with the findings of Nicol and Boyle [20]. In addition, our students also emphasize the importance of the teacher explaining why the incorrect alternatives are incorrect. If they do not choose the correct alternative, or are not sure of its correctness, they need an explanation to be convinced and fully understand the solution.
Smith et al. [24] argued that there is a synergy effect between peer discussion and the teacher explanation, making the combination facilitate more learning than either on its own. A majority of the students in their study also agreed that the peer discussion made them more prepared for the following explanation. The students’ experiences in our study are consistent with these findings in that the students feel that reflecting and struggling with a question makes it easier to remember the following explanation from the teacher. The initial voting session is crucial for this to happen as deeper reflection is difficult to achieve during peer discussion if they do not have time to formulate their thoughts without the influence of others.
In the study by Smith et al. [24], many students even reported frustration when the teacher explanation was excluded when using Peer Instruction. An explanation for this can be that the teacher explanation functions as a closure for the SRS session and also removes any last doubts. Our students feel that they are very seldom 100% sure about the correctness of the answer, and therefore they need the feedback that they have not only chosen the correct answer, but have also understood the solution correctly. Not receiving this feedback is likely to cause frustration.
In summary, the students in our research experience Peer Instruction as more beneficial to learning when the initial voting session is included, but where the voting results are not shown until after the revote. Our study has shed more light on recent findings on Peer Instruction from the students’ point of view. Nevertheless, more research is required to obtain a more complete picture of the effect of the initial voting session; for instance, to verify students’ claims of more fruitful discussions, where more arguments are presented. Our ongoing video analysis of students engaged in peer discussion, both with and without the initial voting session, should be able to give more insight to their experiences.
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