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Abstract. Large-scale lectures are a typical way of teaching university students.
However, these lectures often lack interaction elements and do not foster
awareness and reflection in the learning process. This results in insufficient
learning outcomes such as learning satisfaction and success. Therefore, a new
approach to engage interaction in such large-scale lectures is the flipped classroom concept which seeks to overcome these challenges by stimulating selfregulated learning phases and improving interaction as well as awareness and
reflection in the presence phases of a lecture. However, it is still unclear how to
actually increase reflection and awareness through interaction in such learning
scenarios. For this purpose, we propose an application of a technologyenhanced peer assessment that is carried out in large-scale information systems
lectures. Preliminary evaluation results suggest the potentials of this approach.
Thus, we are able to provide first theoretical and practical implications for the
application of a technology-enhanced peer assessment in large-scale lectures.
Keywords: Awareness, Reflection, Peer Assessment, Large-Scale Lectures,
Learning Success, Interaction, Feedback, Educational Objectives

1

Introduction

Large-scale lectures with an uneven lecturer-learner proportion (sometimes more than
100 learners per lecturer) are common in learning scenarios of universities [1]. These
lectures are characterized by high anonymity and suffer from a lack of interaction in
the learning process - not only among learners themselves but also among learners
and lecturers [2]. Often, this results in insufficient learning outcomes and brings about
unsatisfied learners [3, 4]. This development is alarming since fundamental elements
of learning success include the opportunity to ask comprehension questions in order
to get feedback, the possibility of sharing one's opinions concerning the learning content and of intensively reflecting on the learning content with colleagues [5, 6].
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Moreover, dealing and interacting with the learning content during the learning process creates awareness and reflection regarding the learning process [7]. Additionally,
interaction and collaborative learning with peers are regarded as significant predictors
in terms of learning success [8] and positively influence the long-term satisfaction of
learners [9, 10]. Individual learning success verification, namely in the teachinglearning process, provides individual feedback to learners [11]. This allows learners
and lecturers to identify missing knowledge and misunderstandings not during the
final exam, but rather early in the course of a continuous learning-progress monitoring
system [11] and moreover, create awareness for the relevant specific learning content.
Integrating assignments in class which create awareness and reflection to the specific
learning content are very complex and addresses the high cognitive level of educational objectives [12] supposed by Bloom [13] and Anderson et al. [14], which are
analyzing, evaluating and creating. However, the verification of those assignments is
time- and resource-consuming hence impossible to use in a large-scale lecture. Nevertheless, introducing interaction and feedback to create awareness and reflection and
moreover addressing educational objectives on a high cognitive level for individual
learning success measurement in a large-scale lecture is a widespread problem.
Didactic mechanisms are needed in order to overcome the above mentioned factors
characterizing traditional large-scale lectures. One promising possibility to enhance
interaction and feedback and moreover to address high cognitive levels of educational
objectives without massively increasing the workload of lecturers is the use of peer
assessment as didactic method [15]. By using peer assessment, learners give each
other feedback or credit points in terms of a performance during the learning process
according to specifically defined criteria. The goal of this paper is to describe the use
of peer assessment as interaction supporting component for addressing awareness and
reflection in a university large-scale lecture and ultimately for increasing learning
success. This paper therefore aims to answer the research question: How is a peer
assessment in a large-scale lecture designed to address interaction and to improve the
learning scenario? The contribution of this study is according to Gregor [16] a theory
of design and action that enables on the one hand practitioners to design learning
scenarios with a technology-enhanced peer assessment, and one the other hand derives theoretical implications for future research in engineering IT-enabled learning
scenarios.
In order to answer the research question, the remainder of this paper is structured
as follows. First, we provide a brief overview of related work that is concerned with
our peer assessment. We then subsequently propose our application of the technology-enhanced peer assessment in our learning scenario. Afterwards, we present our
first evaluation results and provide implications of our results in the discussion. In
section 6, we highlight limitations of our study and provide on this basis guidance for
future research, before the paper closes with a brief conclusion.
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2

Related Work

For a few years, awareness and reflection have been, in the context of technologyenhanced learning, increasingly important and capture more attention since it has
been recognized that both are key factors in helping to provide personal support in
user-centric learning environments [17, 18].
The pedagogical approach aims at making learners aware of their learning behavior
and at the same time intends to empower learners in creating own personal learning
environments with individual learning resources while discovering their own learning
patterns.
2.1

Awareness

In this context, awareness plays a central role focusing on cognitive learning activities
and especially on non-observable behavior. Learners should familiarize themselves
with their own and individual cognitive processes such as goal-setting, self-evaluation
or help-seeking, in order to integrate them into self-regulated learning [19]. Students
are confronted and made aware of key actions of their own learning behavior with the
intention to make them become aware of their cognitive actions. Thereby, e-learning
tools with the possibility to personalize the learning process are able to support
awareness. Evaluations indicate that learners feel aware especially of their own efforts
and less about the effort of their group members and the members of other groups
[20].
2.2

Reflection

Reflection is an important key element in the learning activity as it allows implementing continuous improvement in order to cope with complex and permanent changing
situations [21]. It is a meta-cognitive process which can be individual and also collective [22], and described as the conscious reevaluation of experience for the purpose of
guiding future behavior taking into account feeling, ideas and behavior as well [23].
In the context of technology-based learning, active reflection supports the examination of own achievements as well as the work of peers and pushes for a decentralization process of problem-solving where learners are challenged and confronted with
existing knowledge [21] and finally able to create knowledge [24].
Finding out about a learner’s reflection can be supported by several platforms
where learners communicate by sharing reports, problems and solutions concerning
their work with peers [25]. Additionally, this exchange enables peers to learn from
their peers and at the same time to contribute own work. In this way, learners should
take more responsibility of their learning activities and efforts.
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2.3

Peer Assessment

In the context of awareness and reflection in the learning process, prior research has
shown that learners who interact with their lecturers and colleagues are more actively
involved in the learning process [26, 27] and achieved better learning outcomes [8].
The lecturer can assess the learning progress by means of the answers and provide
direct feedback. The learners have the opportunity to contribute their ideas and
thoughts, thus, also initiating new thought processes [28, 29].
The use of peer assessment in class is an essential possibility to introduce interaction in a large-scale lectures and to provide formatively individual feedback in the
learning progress as well as corresponding interventions by means of technical-based
observation processes even in groups with a high number of learners [30, 31]. Moreover, the use of peer assessment is a favorable method to give learners extensive openended free text assignments hence to address awareness and reflection, even in largescale lectures with more than 100 students, without massively increasing the lecturer’s workload. In the case of peer-assessment, learners give each other feedback or
credit points in terms of a performance or results during the learning process according to specifically defined criteria [32]. Peer-assessment turns learners into experts
themselves and gives them a deeper understanding of the learning content [33].
The application of peer assessment in university teaching brings about, above all,
the following advantages opposed to an evaluation solely done by the lecturer:
1. Logistically: Lecturers can save precious time if learners give each other feedback
and evaluate each other’s academic performance [33].
2. Pedagogically: The learners get a deeper understanding of the learning contents by
checking and assessing their colleagues’ responses. By reading works of others,
one can deepen one’s own knowledge and develop new ideas by evaluating other
points of view [13, 33].
3. Metacognitive: Learners will develop awareness for their own strengths and weaknesses and will be able to compare and evaluate their own performances, at least to
a certain extent [34]. In addition, learners train their abilities to think critically [35,
36] as well as how to evaluate and reflect [37].
4. Affectively: Learners perceive qualitative feedback from their peer group as more
valuable than a lecturer’s grade [33].
Therefore, the application of peer assessment does not only relieve the lecturer but
turns learners into experts themselves. First observations show that evaluations done
by the peer group agree with the lecturers’ evaluations of the learners’ academic performances [38]. Furthermore, studies show that regular feedback given by the peer
group has a positive effect on the learner’s learning process [39]. In their literature
overview, van Zundert et al. [40] point out that there are only a few existing case
studies concerning an experimental setting of peer assessment and that this circumstance prevents specific insights on how peer assessment has to be designed. Scientific literature brings up terms such as peer assessment, peer grading, peer review, and
peer feedback, among others. For this paper, we use the term of peer assessment
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meaning that learners of a peer group assess each other’s performances as well as
evaluate it according to relevant criteria without giving each other credit points.

3

Theory-motivated Design of a Peer Assessment

For the improvement of our learning scenario, we draw on a theory-motivated design
approach [41, 42] for engineering learning services [43]. Therefore, we base our subsequent design decisions on the constructs linked to our phenomena of interest.
In particular, we focus on awareness and reflection as ancillary phenomena as well
as on learning outcomes as the main phenomena. Awareness and reflection are closely
associated with interaction in a learning scenario. Hence, we implemented a peer
assessment in our lecture which supports interaction in the learning scenario and in
consequence, awareness, reflection, and ultimately learning outcomes. Figure 1 depicts our theory-motivated design approach.

+

Reflection

+

Interaction

+

Awareness

+

Learning
Outcome

Interaction
supporting
component

Fig. 1. Theory-motivated Design Approach

3.1

Concept of a Large-Scale Flipped Classroom

The concept of the presented peer assessment is part of a didactical concept for the
flipped classroom, also known as inverted classroom [44] or inverted lecture [45].
This concept is implemented for the first time within an IS lecture at a German university. By choosing a learner-centered approach, the objectives are to increase the
lecture’s quality as well as to convey learner success and satisfaction. The following
figure illustrates the flipped classroom concept. We therefore applied the learnercentered concept, which addresses three types of interaction throughout all phases.
Referring to the work of Moore [46], the figure below differentiates between learnercontent-interaction, learner-lecturer-interaction, and learner-learner-interaction.
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Self-Consistent Preparation

Collaborative Preparation

LEARNER-CONTENT LEARNER-LECTURER
Interaction
Interaction

LEARNER-LEARNER
Interaction
Collaborative Clarification
Scenario for the application of a peer
assessment

Collaborative Application

Fig. 2. Concept of a Flipped Classroom Learning Cycle Integrating Three Types of Interaction

The shown learning cycle has duration of two weeks; it will be repeated 5 times during one semester. Each cycle compromises four individual phases which are differentiated hereinafter: (1) the first phase can be substituted as self- or private study. The
learners study small either video- or script-based learning units provided by the lecturer in a Learning Management System (LMS). (2) During the next phase, every
learner prepares a solution for a part of an extensive open-ended free text assignment
within an allocated group. Every group needs to bring their solutions on power point
slides; these are used as input for the third phase, namely “collaborative clarification”.
(3) This phase is held in presence. The intention of this phase is to discuss the previously submitted solutions, to consider further aspects of the findings and to emphasize
its strengths. It constitutes the operational scenario for the application of a peer assessment, which is presented after a short explanation of the fourth phase. (4) The
learning cycle ends with the phase of “collaborative application” which is dedicated
to the tutorials. During the tutorials, all learners elaborate a common solution. In specific, they work on assignments concerning business process management and conceptual data modeling.
3.2

The Application of a Peer Assessment in a Flipped Classroom Scenario

The peer assessment imbeds itself in the third phase of the flipped classroom learning
cycle. Its main goals are the collaborative clarification and consolidation of the prepared solutions submitted to the lecturer as well as gaining a deeper understanding of
the learning content. Usually, an interactive learner-lecturer discussion is the method
of choice. Similar to a traditional lecture, the third phase addresses the interaction
type of learner-lecturer-interaction. In order to improve interaction, awareness, and
reflection in the presence phases of the lecture, we developed a technology-enhanced
peer assessment process addressing additional learner-learner- and learner-contentinteraction. Instead of the lecturer presenting several group solutions, the learners
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themselves consider strengths and weak points and revise the solutions taking into
account the comments made above. By reading and assessing colleagues’ group solutions the learners create awareness and reflection regarding their own group solutions.
They get aware concerning their own strengths and weak points and they receive new
ideas concerning the learning content. Hence, the peer assessment took place in a
synchronous and written form via an online chat using a web based application. After
finishing the peer assessment, the lecturer adopts the role of a moderator and supports
the learners in the organization of a feedback loop. Figure 3 illustrates the structure of
the presented peer assessment.
LEARNER-CONTENT
Interaction

LEARNER-LEARNER
Interaction
Etherpad 1

Task a)

Task b)

Task c)

Task d)

LEARNER-LECTURER
Interaction

Etherpad 2
Collaborative
Clarification

Peer
Assessment
Etherpad 3

Etherpad 4

Fig. 3. The Process of a Peer Assessment

Aware of the restrictions of our lecture room, we applied a web based application,
to enable the learner participating to the process of a peer assessment. We therefore
used an etherpad as a collaborative online notepad. Etherpad documents are accessible via web browser and support multiuser usage without having to create multiple
user accounts [47]. Being real time, capable etherpads enable people to collaborate on
ideas, concepts and brainstorming. The selected etherpad has a chat bar on the right
sidebar as well as a basic formatting functionality, and allows anonymous or public
access. To help the learners during the peer assessment process, all learners are provided with an etherpad compromising the intended assessment structure. Specifying
the date and the learning unit, the created text gets manually stored in text files and
uploaded to the LMS. Figure 4 shows one out of four generated etherpad documents
during our lecture.
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Fig. 4. Technology-enhanced Peer Assessment

4

Evaluation

In order to evaluate our technology-enhanced peer assessment, we surveyed the participants of our lecture. We therefore provided a paper-based pre- and post-test during
the lecture. As stated before, we embedded our peer assessment in a flipped classroom
IS lecture. Before the presence phase in the lecture hall and the peer assessment, four
groups of students worked collaboratively in an online forum on four different assignments. Each group prepared group individual presentations to a different assignment and posted the assignments to the online forum. Before conducting the lecture,
we administered the prepared group assignments to the other groups. In the actual
lecture, the other groups assessed the elaborated assignments of the other groups.
Afterwards, the lecturer moderated a discussion of the collaborative peer assessment.
To evaluate our procedure, a pre-test was administered before conducting the peer
assessment. Afterwards, the peer assessment was conducted as described above and at
the end of the lecture, the post-test was administered. In the survey, 35 learners who
participated in the peer assessment process answered voluntarily both parts of the
survey, which contained questions regarding the experience with the peer assessment.
All items of the survey were adopted from literature and adapted, if necessary, to our
research context. The items for measuring the perception of the peer assessment were
adopted from Pearce et al. [48] and perceived learning outcomes were adapted from
Eom et al. [49].
The pre-test asked questions about the learners’ experiences and expectations regarding the peer assessment. The results show that only 26 percent of our sample had
previously participated in some sort of peer assessment, i.e. paper-based or technology-enhanced peer assessment. Considering the phases of the peer assessment, the
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majority (60 percent) of the learners expected that both writing and receiving feedback would contribute the most to their learning outcomes. 25.7 percent expected that
receiving feedback and 5.7 percent expected writing feedback would contribute the
most to their learning outcomes (including 8.6 percent nonresponse). Figure 5 provides details about the further results of the pre-test. Both items were measured on a
five point Likert response format (1 = strongly agree; 5 = strongly disagree). Overall,
the results show that the learners expected up front that the peer assessment would be
useful as a scaffold in the learning process (PA1). Also, the learners expected that
their peers were qualified enough to provide valuable feedback (PA2).
Strongly agree

1

Strongly Disagree

2

3

4

5

PA1: As a learning tool, I expect the peer
assessment will be useful.
Mean 2.38; SD= 0.85

PA2: I think that my peers are well qualified
to provide me with critical feedback on my
work:

Mean 2.51; SD= 0.92
N= 35

Fig. 5. Results of the Pre-Test

After conducting the peer assessment, we administered the post-test. First, we measured which part of the peer assessment influenced learning the most. The results show
that the learners’ expectations were confirmed, since 45.9 percent reported that learning results most from both writing and receiving feedback. Figure 6 shows further
results of the post-test. All items were rated on a five point Likert response format (1
= strongly agree; 5 = strongly disagree) and provide the mean value and standard
deviation (SD) of the responses. In addition, a one sample t-test was conducted in
order to evaluate whether the mean values for all of the questions are lower than the
neutral value. In consequence, the usefulness of the peer assessment is shown implying the rejection of the null hypothesis �0 : � ≥ 3. The results show that several items
were rated under the neutral value of 3, indicating, in general, a good fit of the peer
assessment. Additionally, the t-test provides evidence that H0 is not supported by
several items (at least p<0.05), and can thus be rejected in these cases. The indicator
PA3 was rated as good, on average (2.74) showing the overall usefulness of our technology-enhanced peer assessment. PA4 however did not provide significant results.
Therefore, we are not able to provide evidence that the peers involved in the peer
assessment were actually suitable to conduct the assessment. In contrast, with a highly
significant result, PA5 shows that our participants were able to improve their solutions after the assessment. Considering the learning outcomes in terms of learning
success, LO1 was found to be significant and LO2 was found to be insignificant.
These results are not really contradicting, since they demonstrate that our participants
felt that the peer assessment itself did not actually affect the learning outcomes and
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that they have learned as much without participating in the assessment process. Further analysis of item LO3 showed that on average (2.71) the learners noticed an improvement of the learning experience and quality.
Strongly agree

1

2

Strongly Disagree

3

4

5

PA3: As a learning tool, peer assessment was
very useful.
Mean 2.74; SD= 0.74; t= 2.05*

PA4: I thought that my peers did a good job
in providing me with critical feedback on my
work.

Mean 2.80; SD= 0.86; t= 1.36

PA5: I think that I improved my written work
as a result of the assessment that I received or
wrote.

Mean 2.40; SD= 0.65; t= 5.45***

LO1: I feel that I learned as much with the
peer assessment as I might have without.
Mean 2.57; SD= 1.17; t= 2.16*

LO2: I feel that I learned more with the peer
assessment than without it.
Mean 3.11; SD= 1.02; t= 0.61

LO3: The quality of the learning experience
with the peer assessment is better than without it.

Mean 2.71; SD= 0.75; t= 2.25*
N= 35

Fig. 6. Results of the Post-Test

5

Discussion

The present study was designed to determine whether an application of a technologyenhanced peer assessment is a suitable instrument to engage awareness and reflection
of the learners by improving interaction in our lecture. Our results indicate that the
expectations of the learners concerning the usefulness of the peer assessment were
confirmed. This is in line with previous research results, which also indicated the
usefulness of peer assessments in higher education scenarios [50]. However, we confirmed the suitability of the peer assessment for a new learning scenario driven by a
rich interaction in large-scale lectures. Surprisingly, our results show that the perception of the learners did not reveal any significance for the suitability of their peers for
the assessment process. The present findings seem to be consistent with other research

44

Creating awareness and reflection in a large-scale IS lecture - ARTEL14

which found that trust in the peer as an assessor is not a significant predictor for learning outcomes [51].
This is also shown by the qualitative insights we gained during our evaluation. One
learner states in the evaluation: “The idea is good, but the other students need to collaborate better.” This opinion also relates to the results of our post-test, which revealed that most of the learners were not satisfied with their peers. Therefore, we
acknowledge these issues by suggesting the implementation of further components
that actually enhance a rich learner-learner-interaction to provide a useful process of
awareness and reflection in the learning process. This is also highlighted by the following statement of another student: “The procedure is very good and modern, but it
depends very much on the fellow students”. Therefore, we also want to highlight the
importance of the faithful appropriation of such a learning method. If the learning
methods and structures, such as our technology-enhanced peer assessment, are ironically appropriated, learning outcomes may suffer [52–54]. For instance, we noticed
that students ironically appropriated the chat function and did not use it for a purposeful discussion. As an implication, we would suggest to guide the learning process and
provide best-practices how to use the tool faithfully. However, our results also show
that the received peer assessment improved the assignments of the learners. We therefore highlight the importance of the feedback provided by the peers in order to improve learning outcomes.
Considering the learning outcomes, we found evidence that the peer assessment
has no significant impact on the subjective learning outcomes in our study. However,
subjective perceptions have to be judged carefully, especially in the context of learning success [55, 56]. Therefore, we cannot make any definite prediction on how peer
assessments actually improve learning outcomes in a flipped classroom scenario.
Interestingly, further analysis of the learning outcomes showed that the learners noticed an improvement of the learning experience and quality. This also relates to our
results that the peer assessment as a meta-cognitive scaffold is a useful method to
improve the learning process and in consequence increase learning outcomes [54, 57].
To sum up, we sought to address interactivity in the learning process as means to
improve awareness, reflection, and learning outcomes in our learning scenario. Considering our evaluation results, we can state that the peer assessment is a useful method for structuring presence phases in a flipped classroom scenario. Hence, we highlight as a practical implication the importance of the learning process and the reflection of the learning outcomes by interacting with it. This procedure also creates
awareness of the learning progress, enabling learners to actually improve their selfregulated learning activities which are especially important in flipped classroom scenarios.

6

Limitations and Future Research

This study of a peer assessment in a flipped classroom is still on-going and therefore
comes with limitations regarding the evaluation and application. Concerning the evaluation, we consider the poor response rate in our evaluation. Typically, our lecture is
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attended by 150-200 students. Since we did not provide any compensation for participating in our survey, the external value might be affected, because maybe only learners well-disposed to such innovative learning concepts participated. In consequence,
we consider this limitation and plan to evaluate the peer assessment in an additional
and compulsory longitudinal online survey to account for the evolving nature of interaction with e-learning components in the learning process. In addition, we plan to
evaluate the actual effects of the peer assessment by conducting an experiment with a
peer assessment treatment group and a control group.
Furthermore future work should investigate peer assessment as instrument for individual learning success verification during the learning process. Following Bloom’s
[13] suggestion, transfer and verification of learning content should be adjusting to
various cognitive levels of educational objectives. In large-scale lectures the verification of high cognitive levels of educational objectives is very time- and resourceconsuming and hence impractical in use. Peer assessment should be investigated as
time- and resource-saving manner to measure learning success during the learning
process.
The other part of our limitations deals with the on-going application of our peer assessment. We applied the peer assessment in our lecture for the first time. Hence, we
are still adjusting and modifying the process for the deployment of the peer assessment. In consequence, our evaluation could be biased by effects that are induced
through the first time application, e.g., glitches that are mainly concerned with usability issues. However, we seek to overcome these limitations with a broad application
during the next terms and further insights by this application. This would also include
the application within other learning scenarios, especially those that are influenced by
cultural differences [58, 59].

7

Conclusion

This paper has examined the application of a peer assessment in a large-scale IS lecture arranged in a flipped classroom setting. We therefore provided first evidence of
the utility of peer assessments as suitable instruments to increase awareness and reflection as well as to strengthen learning outcomes in an IS lecture. The results of this
investigation show that the peer assessment itself does not affect the learning outcomes, but it does have a positive impact on learning experience and quality. Although the current study is based on a small sample of participants, the findings suggest that the application of a peer assessment might be a useful instrument to effect
awareness and reflection. Considerably more work will need to be done to determine
the effects of a technology-enhanced peer assessment on awareness and reflection as
well as on learning outcomes.
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