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SUMMARY 

Universities aim for deep learning. Two trends may threaten the achievement 
of deep learning: the massifi cation of students and the increasing choice for 
online education by universities. Considering these trends, this dissertation 
examines the extent to which instructors can promote deep learning in online 
higher education. 

As a consequence of the often asynchronous and typed interaction, instructors 
experience specifi c challenges in online education. Scalable instructor 
interventions are described that can be used to meet these challenges. 
Additionally, mechanisms have been identifi ed that are triggered and lead to 
deep learning. 

“Peer feedback” intervention is focused on. This intervention leads to deep 
learning because students question the feedback of peers more than that of an 
instructor, and therefore they think longer about it. Providing peer feedback is 
shown to be just as valuable as receiving it.

Results can be used by instructors in designing and teaching. Universities are 
advised to review their teaching strategy on the basis of current trends and the 
results of this dissertation.
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“All truths are easy to understand once they are discovered; the point is to discover them.”
- Galileo Galilei

“In times where fake news is making the -ahem- news, critical thinking is more important 
than ever. What you need is enough knowledge to be able to think critically. Being critical 
without knowing what you are talking about is not being critical, but being an annoyance.”
- Anonymous

“The Road goes ever on and on, down from the door where it began. Now far ahead the 
Road has gone, and I must follow, if I can. Pursuing it with eager feet, until it joins some 
larger way, where many paths and errands meet. And whither then? I cannot say.”
- Tolkien, The Lord of the Rings
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IntroductionIntroduction

How it all started

As I was growing up with two parents working as high school teachers, conversations at 
the dining table often dealt with teaching and learning. Typically, we discussed the fact that 
for many students the most important question during class was: “Is this included in the 
test?” Many students were learning solely to get a good grade or at least to pass the exam. 
It was not often that students aimed to gain genuine understanding, let alone find a deeper 
meaning of the subject at hand. For teachers who want to share their abundant knowledge 
and inspire their students, it is usually difficult to get students to look beyond the course 
requirements. Being a teenager, of course, I noticed different learning approaches in the 
students around me firsthand. And I noticed how much more interesting learning becomes 
as you gain more understanding of the topic. In some situations, I noticed that I began to 
see the interconnectedness of the subjects I learned, both at school and for example by 
reading the newspapers. It motivated me to put more effort into what I had to learn. This 
fascination for different learning approaches, combined with my previously noticed affinity 
with computers, led me to study educational sciences, with specific courses on computer-
based learning.

Later, as a university student, I noticed how instructors struggled to inspire students to 
gain deeper insight. Some instructors were able to tell inspiring stories, for example about 
educational practice. These stories led to in-depth discussions in which various aspects 
of our field were dealt with indirectly and in which students could put forward different 
perspectives. This motivated us, as students, to think critically and to learn deeply. But it 
was by no means the way all classes went or could go. The bigger the groups, the harder 
it became to elicit deep learning.
 As time went by, I started working at a university myself. Along with others, I taught 
instructors how to strengthen education with computer-based learning. I co-initiated an 
online platform, called Elevate (ElevateHealth.eu); I was responsible for the development of 
the first online master’s degree at Utrecht University; and I developed and taught an online 
course for instructors who teach online. I noticed that not all instructors have an affinity for 
technology and that the high workload makes it difficult for them to master it. This is how I 
became interested in how we can support instructors effectively, which eventually led me 
to pursue this PhD research. I wanted to explore what instructors can do to promote deep 
learning, what works, and why it works. I experienced this PhD research as a journey, led 
by the questions, “What is triggered in students that consequently leads to deep learning, 
and how can instructors influence those triggers?” The rationale to start this journey and 
to study deep learning is amplified by two trends in higher education: massification and 

growing online education, as described in the next section. Thereafter, the importance and 
threats of deep learning will be elaborated upon within the context of different learning 
approaches that students can choose. To influence the learning approach, instructors may 
use a variety of teaching methods. We selected feedback as a specific teaching method, 
as described below. This chapter concludes with the research questions and an overview 
of the dissertation.

Importance and threats of deep learning

Promoting deep learning is an important task for higher education (Biggs & Tang, 2011; 
Lynch, McNamara, & Seery, 2012; Nicolls, 2002; Ramsden, 1992). Especially in university 
education, it is considered to be a great asset. However, the previous two decades have 
seen two trends that may threaten deep learning. The first one is the massification of higher 
education. In the present context of the high student–staff ratio (i.e., Planar and Moya, 2016) 
it is not easy to maintain the current educational models that have positioned the student at 
the center of the learning process. The second trend is the increasing use of online learning 
in higher education, such as through blended learning, SPOCs, and MOOCs; online learning 
offers potential opportunities for quality improvement, efficiency improvement, and for 
serving more diverse target groups. Many instructors are willing to use the new possibilities 
of this channel or are expected to teach online, often without having previous experience 
in teaching online or ever having attended an online lesson themselves. In the absence of 
experience and expertise, it is easy to opt for teaching methods without interaction, such 
as web lectures and multiple-choice tests. Since interaction is considered as a prerequisite 
for deep learning (Cleveland-Innes & Emes, 2005; Garrisson, Anderson, & Archer, 2000), 
the extent to which deep learning is promoted in online education may be questioned. This 
is even more the case because students in online education often interact asynchronously, 
something that most instructors are not used to either.

These developments take place in the context of a tradition of university education. 
This tradition can be seen as a form of research apprenticeship, but with a freer relationship 
between the instructor and the student than in the traditional master–apprentice 
relationship. This model works well with a relatively small number of students per instructor, 
but now that the number of students has risen steeply and education more often takes 
place online, this model is no longer tenable. This threatens to come at the expense of deep 
learning. We are therefore looking for future-proof, research-based, scalable conditions for 
promoting deep learning in the usually asynchronous context of online higher education.

0
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IntroductionIntroduction

Approaches to learning

For many decades research has been conducted into deep learning as a learning approach 
of students. Hall, Ramsay, and Raven (2004) describe how this includes the Lancaster 
group (Entwistle, Thompson, & Wilson, 1974; Entwistle & Wilson, 1970), the Australian 
group (Biggs, 1978; 1987); the Swedish group (Marton & Säljo, 1976a; 1976b); and the 
Richmond group (Pask, 1976). During these decades the body of knowledge on deep and 
surface learning was increasingly refined, underpinned, and established (e.g., Dolmans, 
Loyens, Marcq, & Gijbels, 2016; Entwistle & Walker, 2002). These learning approaches 
are considered to be two extremes of a continuum. In the deep learning approach, the 
intention to extract meaning produces active learning processes that involve relating 
previously disjoint ideas and looking for patterns and principles on the one hand (Pask, 
1976; 1988), and using evidence and examining the argumentative logic on the other. The 
approach also involves monitoring the development of one’s own understanding (Entwistle, 
McCune, & Walker, 2000). In contrast, in the surface learning approach the intention is just 
to cope with the task, by which the student treats the learning material as unrelated bits of 
information, which leads to much more restricted learning processes, in particular to routine 
memorization. This dissertation focuses on deep learning, which has been defined as a) 
the initiation of critical thinking, b) integrating what the student is learning with what he or 
she already knows, and c) creating new connections between different concepts (Biggs, 
Kember, & Leung, 2001; Entwistle, 1991; Hounsell, 1997; Marton & Säljo, 1997). These 
three deep learning activities are mental processes which, when initiated, are considered 
as a “deep learning outcome” in this dissertation.

The distinction between deep and surface approaches to learning is particularly 
useful for instructors who want to understand their students’ learning and create learning 
environments that encourage students to achieve desired learning outcomes. Instructors 
can influence the learning approaches that students take by discouraging surface learning 
approaches and encouraging deep learning approaches. This is because students’ 
approaches are considered more as a function of students’ activities than of their fixed 
characteristics (e.g., Aharony, 2006; Biggs, 1999), which shows that students’ approaches 
can vary. A student who takes a deep learning approach to one subject, or even part of 
a subject, may take a surface approach in relation to something else. The challenge for 
instructors is to promote deep learning, not to see it as an impediment to teaching students 
(Biggs, 1999). Instructors can influence students’ approaches by the way they design 
courses and apply teaching methods. However, instructors need expertise and time to be 
able to know which teaching methods to use and how. Examples of teaching methods that 

generally may have a great influence on the learning approach that students choose are 
feedback and assessments (Biggs, 1987; Hall, Ramsay, & Raven, 2004; Warburton, 2003).

Feedback for promoting deep learning

As the use of feedback is known to be able to promote deep learning in face-to-face 
education (Lynch, McNamara, & Seery, 2012; Rushton, 2005), we focus on feedback as 
the main intervention in this dissertation. Feedback may have potential for promoting 
deep learning in online education as well (Garrison & Vaughan, 2008). And because we 
specifically look for scalable teaching methods, which do not increase the workload of 
instructors proportionally to the number of students, we mainly focus on peer feedback. 
Due to lack of evidence-based knowledge of and experience in online learning, many 
instructors may not yet know how to focus the peer feedback within their teaching method 
on deep learning. In addition, instructors have to get used to the asynchronous character 
of online education. Consequently, online students are easier to overlook or ignore than 
students who ask for feedback face to face. Moreover, the use of feedback may still result 
in surface learning. For example, ticking on a “like” button can be considered as feedback 
and is quicker than engaging in an online dialogue.

Therefore, in this dissertation we investigate how instructors can promote deep learning 
in this relatively new field of online education. We consider feedback interventions that are 
scalable, considering the increasing student–staff ratio and the high workload. To find out 
why these interventions lead to deep learning, we investigate which mechanisms trigger 
deep learning by students.

CIMO-logic as frame of reference

In this dissertation, we use the CIMO-logic (Van Aken, 2007; Van den Akker, 1999) as a 
frame of reference. It offers the opportunity to describe clearly which Context, with which 
Intervention, triggered by which Mechanisms, leads to which Outcome. When these four 
elements are described, the causal relationship between the intervention and the outcome 
is considered to be more plausible than when describing only the intervention and outcome. 
The descriptions of the context and the mechanisms also help us to understand why an 
intervention does or does not lead to the outcome and which questions have not yet been 
answered.

0
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Research questions and overview of the chapters

Based on the urge in higher education to promote deep learning, while in higher education 
the massification of students continues to increase and education is increasingly provided 
online, the main research question of this dissertation is, “How can instructors promote 
deep learning in online higher education?”

Starting at the C of CIMO, the context of the studies in this dissertation consists of online 
education, in which instructors face a high workload and an increasing number of students. 
The studies in this dissertation have been conducted with instructors and students in online 
education. The first four studies have been conducted in Small Private Online Courses 
(SPOCs), which are small-scale courses. The last study features participation by students 
both in SPOCs and in Massive Online Open Courses (MOOCs). All courses were taught at 
university level. As interaction is a prerequisite for deep learning, in Chapter 1 we discuss 
to what extent there is interaction in online education.

In Chapter 2 we zoom in on the desired outcome of CIMO, which is the achievement 
of deep learning. Given the online and potentially interactive environment, we asked 
instructors what challenges they experience trying to promote deep learning.

Given the Context and its specific challenges for instructors, next we examine the 
Interventions and Mechanisms of the CIMO-logic in order to achieve the Outcome. Chapter 
3 describes the identification of the mechanisms that may trigger deep learning. To activate 
these mechanisms, scalable feedback interventions are outlined.

In the last two chapters we look more profoundly at two specific scalable interventions. 
The study in Chapter 4 is aimed at deep learning by online typed asynchronous dialogical 
peer feedback. The last study in this dissertation, Chapter 5, focuses on asynchronous 
audio peer feedback.

An overview of this dissertation is shown in the Infographic at the start of this 
introduction.
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Social interaction
in online education

Introduction
Social interaction is key for academic success 
and prerequisite for deep learning.

Research question
“To what extent do social interactions occur during 

small private online courses (SPOCs)?”

Methods
Types of interaction in 4 courses

Functional / technical

Context

Social

Course 
1

Course 
2

Course 
3

Course 
4

7 77 7

Interaction:                   Social             Functional/technical and               Content specifi c.         Interaction:                   Social             Functional/technical and               Content specifi c.Interaction:                   Social             Functional/technical and               Content specifi c.

Social interaction
in online education

Uijl, S., Filius, R., & Ten Cate, O. (2017). Student interaction in small private online courses. 
Medical Science Educator, 27(2), 237-242.  Http://dx.doi.org/10.1007/s40670-017-0380-x

94% aimed at students,
not at instructors

90% initiated by students,
not by instructors

Results

Discussion
• In SPOCs social interaction does occur in large quantities.
• Results are in line with ‘Online Learning Interaction Model’ of Ke and Kui (2009): 

                                   
         1) Social             2) Regulation and             3) Knowledge.
         

• SPOCs appear to provide a sustainable answer to the increased demand for 
online higher education, with an environment suitable for students to learn, in 
agreement with the need for social interaction in higher education.

Note: making forum posts obligatory does not increase the interaction around those posts.

 1) Social             2) Regulation and             3) Knowledge. 1) Social             2) Regulation and             3) Knowledge.
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Chapter 1 Student interaction in Small Private Online Courses

Abstract

Social interaction is key in educational success. In online education, the creation of social 
interaction may be a challenge. This observational study evaluated to what extent social 
interactions occur during small private online courses (SPOCs).

Discussion forums of four courses of the UMC Utrecht’s international Master’s Program 
Epidemiology were assessed and posts were categorized as either content specific, 
functional/technical, or social.

SPOCs at University Medical Center Utrecht showed substantial social interaction, 
creating involvement and student coherence, combined with students discussing and 
explaining content to each other. Interactions play a major role in SPOCs. Our results 
show that 43% of all discussion posts were social; 90% of social posts were initiated by 
students; and 94% was aimed at students.

SPOCs appear to provide a sustainable answer to the increased demand for online 
higher education, with an environment suitable for students to learn, in agreement with 
the need for social interaction in higher education.

Practitioner Notes

What is already known about this topic:
• Higher education increasingly provides education online.
• Self-regulation is key to personal agency and necessary for learning. Online 

education is well suited to offer students opportunities for self-regulation. However, 
full self-regulation may be counter-productive as social interaction is essential for 
deep learning.

• Social interaction, between instructor and students and among students, 
significantly affects student learning and improves student motivation for course 
completion.

What this paper adds:
• In SPOCs, opportunities for social interaction are necessary to achieve student 

involvement and social coherence, between instructors and students as well as 
between peers.

• Results show the occurrence of social interaction in SPOCs in large quantities.
• Results show that 43% of all discussion posts were social; 90% of social posts were 

initiated by students; and 94% was aimed at students.
• Results are in line with ‘Online Learning Interaction Model’ of Ke and Kui (2009).

Implications for practice and/or policy:
• Results show that SPOCs prove to be a sustainable concept, with an environment 

suitable for students to learn, in agreement with the need for social interaction in 
higher education.

1
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1.1 Introduction

With the digital advances of the Internet, online education has rapidly invaded the 
educational world (Aparicio, Bacao & Oliveira, 2014; Wieling & Hofman, 2010; Zhang, 
Zhou, Briggs & Numacher, 2006; Al-Shorbaji, Atun, Car, Majeed & Wheeler, 2015). In 
2014, 14% of higher education students in the USA followed education that was delivered 
entirely online, and 28% of higher education students took at least one online course (Allen, 
Seaman, 2016). In the last decade, online enrolment increased by 27%, from 2.3 to 2.9 
million students (Allen & Seaman, 2016; Allen & Seaman, 2005). Every year the rate of 
growth increases, with 3.7% growth in 2013 and 3.9% in 2014.

The emergence of online education such as massive open online courses (MOOCs) and 
other concepts of complete online education may result in the deprioritization of student-
centeredness (Baggaley, 2014). Yet, developments in higher education have led to student-
centered approaches where action of students and interaction between students are keys 
(Cornelius-White, 2007).

Social cognitive theory shows that social interaction, between instructors and learners 
and among learners, significantly affects student learning and improves student motivation 
for course completion. Social and peer acceptability are powerful in education and increase 
the likelihood of adopting effective learning behaviors (Bandura, 1997). This means that 
for most students desiring to learn, they need to feel part of a group of peers. In the 1970s, 
Tinto (1999) delineated involvement of students and academic and social coherence as key 
institutional conditions to support student retention in schools and courses. Feedback, for 
instance, is considered one of the main factors in student learning. The use of feedback has 
significant potential to help students connect to course materials, peers, and instructors 
(Garrison & Vaughan, 2008). The quality of feedback directly affects the quality of education 
(Hattie & Timperley, 2007).

Furthermore, social cognitive theory states that self-regulation is a key to personal 
agency (Bandura, 1991), which is also necessary for learning. An advantage of online 
education, in contrast to face-to-face education, is that students actually can self-regulate 
when and where they study and often also the pace in which they study. However, full self-
regulation may be counter-productive. To achieve involvement of students and academic 
and social coherence (Tinto, 1999) in online education, a social space needs to be formed 
with interaction on a content level and on a social level between instructors and students 
as well as between peers.

Creating such social interaction to stimulate learning is a major challenge in online 
education (O’Shea, Stone & Delahunty, 2015). It is widely known that discussion forums play 

a major role in online learning, since these create opportunities for interaction (Dubosson 
& Emad, 2015; Toom, 2015; Mohamad & Shaharuddin, 2014; Hraskinski, 2008; Curtis, 
2004). However, we do not know whether this also really induces social interaction and 
social coherence between students and instructors and among peers. In order to create a 
social space for students to facilitate collaborative learning, it may be helpful to keep classes 
small, enabling instructors and students to have meaningful, task-related interaction. Group 
development resulting in a social space with trust, a sense of community, and strong 
interpersonal relationships might help in creating social interaction to stimulate learning 
(Kreijns, Kirschner & Vermeulen, 2013).

University Medical Center Utrecht offers online education as SPOCs or small private 
online courses (Fox, 2013). The acronym is derived from their distinction from MOOCs 
(massive online open courses). These SPOCs have distinct characteristics, as shown in 
Box 1.

Box 1

Characteristics of SPOCs

• Small scaled; a maximum of 20 students per course run can attend.
• Students must register and prerequisites apply, dependent on the course aim and 

learning goals,
• Students pay a fee to follow the course, and they get an official certificate and credits 

upon passing the course.
• All teaching takes place online, either synchronously or asynchronously, but without 

face to face meetings.
• All SPOC courses have instructors providing feedback on a content level.
• All courses have a trained e-moderator guiding students through the course and 

serving as a first resource for students.
• E-moderators stimulate students to actively participate in the courses, which is a 

requirement to complete the course.

Interaction at group level as well as individual feedback plays a major role in these SPOCs. 
The SPOCs use Moodle as the electronic learning environment or learning management 
system, specifically designed for this online education (Elevate Health BV ©) with a focus 
on social aspects of the learning environment. This, in combination with the characteristics 
mentioned in Box 1, is part of the didactic philosophy of Elevate Health BV ©. The learning 
environment uses asynchronous threaded discussion forums. These include a “like-button” 
with which students can express their appreciation of posts by peers and instructors. 
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However, facilitating opportunities for social interaction through a learning environment 
consistent with the theoretical aspects of social cognitive learning does not guarantee 
such learning. Students as well as instructors need to actively create an atmosphere where 
learning can take place. In the SPOCs, e-moderators play an important role in stimulating 
the students to actively participate in the course and to interact.

In this observational study, our aim was to evaluate to what extent social interactions 
occur during online SPOCs in order to assess if these SPOCs create an environment 
where students engage in social cognitive learning. We investigated this in UMC Utrecht’s 
international postgraduate Master’s Program in Epidemiology.

1.2 Methods

We evaluated the interaction among students and between students and instructors within 
the electronic learning environment of four courses that were delivered between September 
2015 and March 2016. Included were two course runs of two different postgraduate courses: 
Introduction to Epidemiology and Clinical Epidemiology. In total, 71 students participated. 
There was little overlap of student enrollment in the four courses; only 3 out of 71 students 
participated in two different courses. Of the 71 students, most (61%) were from the 
Netherlands, 20% from other European countries, 7% from Asia, and 4% from Africa, 4% 
from North America and 4% from South America. The students in these postgraduate 
courses all had a higher education Master’s degree in the field of Life Sciences and Health 
and a good proficiency in English. The mean age was 32 (SD = 6.5), ranging from 23 to 
50 years of age.

The online courses were divided into different learning units, starting with an introduction, 
followed by the different topics, and finally, an exam unit and an evaluation unit. Every unit 
was comprised of different learning tasks. Each learning task was opened in a separate screen 
and for every learning task a discussion forum was available for students and instructors to 
discuss that part of the learning unit. These discussion forums had a free format and were 
open for everyone in the course to use. Anyone could start a new thread in each discussion 
forum, or reply to earlier posts. All posts were read by the e-moderator, who either guided 
the students or notified the teacher that he or she needed to engage in the discussion.

To increase interaction, in order to motivate students to reflect on what they have 
learned, instructors could make discussion forum posts in a course obligatory. Of the 190 
included learning tasks, students were required to participate in the forum discussion for 
15 learning tasks (8%); students were either required to post a topic or they were required 
to react to posts of fellow students in order to pass. Separate credits were not awarded 

for taking part in discussion forums. Furthermore, there was a general news forum for the 
whole course, mainly used by the instructors and e-moderators to inform the students 
about technical or organizational issues. All interactions in all discussion forums of these four 
courses were tracked and labeled. Posts were analyzed directly in the learning environment 
and analysis results entered in a SPSS database. All labeling was done by one researcher 
(SU) to avoid inconsistencies. To check the reliability of the labeling, another researcher 
(RF) also labeled a random selection of 10% of the posts. The percentage agreement was 
93%. We registered the actors in the discussion, who initiated a post, and at whom the post 
was aimed and who started the discussion and who replied. Actors could be an instructor, 
an e-moderator or a student. We tracked the number of discussions and the number of 
posts per discussion. Interactions in the learning environment were labeled as functional/
technical, content specific or social. Functional/technical interactions regarded instructional 
interaction about the use of the learning environment, questions about technical issues 
or questions about instructions (e.g., which pages to read, where to find a recommended 
video, when and how to hand in assignments). Content-specific interaction included all 
interactions about the topics of the course. Social interaction included interactions with only 
social content and the posted “likes” of posts in the discussions. Box 2 shows an example 
of the three different categories of posts, as found in one discussion.

Box 2

Three categories of posts–examples within one discussion

Content:
X: “Two hundred words exactly; the arguments are mixed together–in back and forth 
style. What do you think?
This study does not indicate a significant association between self-harm, suicidal 
thoughts, or depression with varenicline compared with those prescribed other smoking 
cessation products. While the study is not conclusive, and warrant further research, 
it does provide a good starting point in assessing the potential relationship between 
varenicline and self harm.”

Social:
Y: “X, that is very nicely summed up and within the word limit.”
Functional/technical
Z: “I have submitted our contra text in text box 3. Final word count”
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1.3 Results

Table 1 shows the characteristics of the courses that were included. The four courses were 
comparable in duration, study load, student number and grades.

Table 1

Characteristics of the SPOCs

# Name Duration and
study load

Number of 
students 
(% drop-out)

% Male 
students

Student gradea

M (SD)
Student 
satisfactiona 

M (SD)

1 Clinical 
Epidemiology

3 weeks
of 14 h

21 (10) 24 6.2 (0.8) 7.5 (0.2)

2 Clinical 
Epidemiology

3 weeks
of 14 h

12 (0) 42 5.1 (1.1) 7.7 (2.1)

3 Introduction to 
Epidemiology

3 weeks
of 14 h

15 (7) 7 6.7 (1.3) 8.1 (0.4)

4 Introduction to 
Epidemiology

3 weeks
of 14 h

23 (9) 22 7.5 (1.0) 7.7 (1.8)

aGrades and satisfaction scores range from 1 to 10, the higher the better. A grade of 5.5 is required 
to pass the course

In total, we found about 1500 interaction posts across the four courses, in 575 discussions. 
Of the posts, 43% were social interactions, followed by 35% content-specific interaction 
posts. Figure 1 shows these distinctions per course. The number of social interactions 
was always highest. Course 1 had a relatively large number of functional interactions 
(a new form of online debate was introduced, leading to many technical questions and 
explanations), which increased the total number of interactions for that course, compared 
to the other courses.

Figure 1. Number of posts and sort post per course. The bars show the number of posts in the four 
courses divided by the category of the posts

Figure 2 shows that most interaction occurred between students and most prominently 
as social interactions. Nine of every ten social interactions were generated by the students 
and 94% of all social interactions were aimed at the students (including social posts aimed 
at the whole class).
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Figure 2. Number of posts from students, e-moderators, and instructors. Y axis shows the number 
of posts from either students, e-moderators, or instructors; while on the x axis, the persons whom 
the post was aimed at divided by the category of the post

Content-specific interactions were, as expected, mostly aimed at students (96%). More striking is 
that 89% of these content posts were also generated by students and only 11% by the instructors. 
Students were significant in helping each other learn by explaining content to each other.

Each discussion forum was open for students to either start a new discussion thread or to 
rely to posts of others. When looking at discussion threads, Table 2 shows that the mean number 
of responses per discussion was 1.6 (SD = 2.8), with a maximum number of 25 posts in one 
discussion thread. In discussion threads, the mean number of participants was 2.0 (SD = 1.4), 
with a median of 1 and a maximum number of 11 participants. Students initiated 95% of the 
discussion threads.

Table 2

Mean number of responses and students in SPOC discussion threads

# Including single posts (N = 575) Excluding single posts
(N = 271)

M (SD) Median Range M (SD) Median Range
Responses 1.6 (2.8 0 0–25 3.4 (3.3) 2 1–25
Students 2.0 (1.4) 1 1–11 3.1 (1.4) 3 2–11

Of 575 discussions, 304 were single posts, i.e., a person posting a comment without 
reaction, i.e., without interaction. If we exclude these single posts, the mean number of 
posts per discussion increases to 3.4 (SD - 3.3), with a median of 2 (Table 2 right columns). 
In these discussions, the mean number of participants was 3.1 (SD = 1.4), with a median 
of 3 and a maximum of 11 participants.

On 15 discussion forums, students were obliged to actively participate. To assess 
whether this actually increased the interaction, we looked at the number of responses 
in the obligatory versus the voluntary forum posts. The average number of responses in 
voluntary forum discussions appeared much higher. In obligatory forums, the mean number 
of responses was 0.4 (SD = 1.4), compared to 2.4 (SD = 3.2) in voluntary discussions. 
Furthermore, 81% of posts in obligatory forums were single posts, not receiving any 
responses.

1.4 Discussion

This observational study shows that interactions play a major role in SPOCs. SPOCs of 
University Medical Center Utrecht show a large percentage of social interactions, creating 
involvement and student coherence, combined with students discussing about and 
explaining content to each other. We expect this to lead to highly motivated students, and 
the creation of an online environment where learning can take place. This was supported 
by relatively high student satisfaction rates and low drop-out percentages. Our results are 
in agreement with the findings of several other authors (Dubosson & Emad, 2015; Toom, 
2015; Mohamad & Shaharuddin, 2014; Hrastinski, 2009). All studies stress the importance 
of student interaction in discussion forums as an essential part of learning.

This study shows that in SPOCs social interaction does occur in large quantities. We 
did not assess the relationship between social interaction and learning. However, student 
grades and the percentage of students passing the course were comparable to on-campus 
versions of the same courses, which have been successfully run for over a decade. This also 
holds for student satisfaction rates, which together with achievement, suggest that the 
learning by students is comparable. In line with social cognitive theory (Bandura, 1997), 
we can deduce that the nature of the online social environment of SPOCs is a factor that 
attributes to the learning of students.

It is known that small group sizes are related to more interaction in online discussion 
forums (Hrastinski, 2009; Kim, 2013). We used SPOCs as small-scale online education. 
The concept of SPOCs may be an option for many programs, who intent to start online 
programs, or online runs of their face to face programs. In larger credit-bearing online 
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programs, it may also be an option to split large groups into smaller discussion board 
groups, creating a comparable online social environment (Kim, 2013).

Interestingly, making forum posts obligatory does not increase the interaction around 
those posts, since the obligatory posts appeared to be mostly single posts without further 
interaction. However, we do not conclude that instructors should not include obligatory 
posts. They can function as stimulus for students to start posting, which then may lower 
the threshold of posting in voluntary discussions.

Student dropout rates (7%) in these SPOCs were comparable to the rates in the same 
on-campus courses, indicating involvement of students and academic and social coherence 
(Garrison & Vaughan, 2008).

The categorization we used is comparable to that used by Ke and Kui, who distinguished 
Social, Knowledge (comparable to Content specific) and Regulation (comparable to 
functional/technical) in assessing online adult education (Ke & Kui, 2009). Although we 
found that categorizing the discussion posts was possible in all cases, it did occur that a 
post could be labeled as two categories e.g., a combination of content and social. In that 
case, we chose the category containing the major message of the post. In most of these 
cases, content or functional posts included a social start or finish, which were therefore 
not labeled as social. This indicates that the social interaction will be more likely to be 
underestimated than overestimated in this study. In further studies, qualitative analysis 
techniques can be incorporated in order to asses and label discussion forum texts (Marra, 
Moore, Klimczak, 2004; De Wever, Schellens, Valcke & Van Keer, 2004).

Given the large increase in online education (Allen & Seaman, 2016) our results show 
that SPOCs prove to be a sustainable concept, with an environment suitable for students 
to learn, in agreement with the need for social interaction in higher education.
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Introduction
Higher education institutions aim for deep learning and are increasingly providing their 
education online. S Cs are a specifi c or  o  online education. here ore  the research 
question of this study is: “What challenges do instructors experience when aiming for 
deep learning in SPOCs?”
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Aligning
learning activities
Aligning the learning activities 
with the learning objectives and 
the assessment, which often 
resulted in a surface approach.

Adaptivity
in teaching strategy
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improvisation, spontaneity and 
adaptivity that may sometimes 
be necessary.

Social
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students and creating an 
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and accepted.

Dialogue
creation
Letting students respond to each 
other’s contributions and to look for 
common understanding despite the 
often asynchronous communication.
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Abstract

Higher education institutions aim for deep learning and are increasingly providing their 
education through an online medium. SPOCs are a specific form of online education that has 
rapidly grown in the last decade. In this study, 11 SPOC instructors have been interviewed 
about the challenges they face when the aim is to promote deep learning. Five main 
challenges in achieving deep learning in SPOCs were identified: 1) Alignment in learning 
activities, 2) Insight into students’ needs, 3) Adaptivity in teaching strategy, 4) Social 
cohesion and 5) Creating dialogue. These results indicate that SPOCs have distinctive 
challenges compared to other forms of online education. Instructors may have to place 
more emphasis on the social and teaching activities compared to the cognitive activities 
of the course. Instructors can take the results into account while developing and teaching 
SPOCs. Consequently, it shows the need for training in how to design and teach SPOCs.

Practitioner Notes

What is already known about this topic:
• Higher education aims for deep learning.
• Educational strategies to promote deep learning haven been developed mainly in 

settings of face-to-face education, where oral interaction plays a major role.
• In SPOCs, interaction is usually written and asynchronous without visual cues and 

body language, which may threaten deep learning.

What this paper adds:
• Five main challenges in achieving deep learning in SPOCs were identified: 1) 

Alignment in learning activities, 2) Insight into students’ needs, 3) Adaptivity in 
teaching strategy, 4) Social cohesion, and 5) Creating dialogue.

• These results indicate that SPOCs have distinctive challenges compared to other 
forms of online education.

• Results indicate that in SPOCs, the three elements of the framework of Community 
of Inquiry (Garrison & Kanuka, 2004), Cognitive Presence, Social Presence and 
Teaching Presence, had not been implemented in a balanced way.

Implications for practice and/or policy:
• Instructors may have to place more emphasis on the social and teaching activities 

compared to the cognitive activities of the course.
• Instructors can take the results into account while developing and teaching SPOCs.
• Consequently, it shows the need for training in how to design and teach SPOCs.
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2.1 Introduction

Deep learning in online higher education
Higher education institutions aim for deep learning (Biggs, 1999; Entwistle and Tait, 1990) 
and increasingly provide their education through online media (Liaw et al., 2007). However, 
educational strategies to promote deep learning - such as prompts, contextualized 
scaffolding, encouraging students to ask questions, predicting, and explaining during 
learning activities (Chin and Brown, 2000) - have been developed mainly in settings of 
face-to-face education. Online education rests on different approaches to the design and 
delivery of education than face-to-face education (Garrison and Kanuka, 2004; Salmon, 
2012). One example is the typical emphasis on written asynchronous communication 
in online education due to the demand for student participation that is independent of 
space and time. And writing can be useful to support deep learning through reflection and 
precision of expression, and thus it can promote deep learning (Garrison and Kanuka, 2004). 
However, we know from face-to-face education that oral communication plays a major 
role in creating a free and open dialogue, critical debate, negotiation and agreement, all 
elements in promoting deep learning (Fink, 2003; Garrison and Kanuka, 2004; Osman and 
Herring, 2007). Therefore, the emphasis on written communication also implies that there 
may be a need to compensate for the loss of the rich dynamic of fast-paced, spontaneous 
oral communication.

We argue that Small Private Online Courses (SPOCs) may be a type of online learning 
for higher education that has good potential to promote deep learning. However, this 
asynchronous, written interaction and the lack of visual cues and body language may 
have implications for the promotion of deep learning compared to face-to-face learning. 
Therefore, this study evaluates the challenges that instructors experience when they aim 
to promote deep learning in SPOCs. In this paper, the term ‘instructor’ refers to people who 
design, develop, and teach online courses.

Online learning and SPOCs described
Small Private Online Courses (Fox, 2013) are small-scale online courses and represent a 
specific, defined form of fully online education. In addition to the common self-paced and 
often non-moderated online courses, new forms of online courses such as Massive Open 
Online Courses (MOOCs) and SPOCs are increasingly popular. The SPOCs in our study 
have class sizes of about 15–20 students, which enable students to interact with their 
instructors one-on-one and with each other. SPOCs have a fixed start- and end date, which 
may stimulate the sense of community within the student group. Most of the learning takes 

place asynchronously, allowing for flexibility for students with busy schedules and who 
live in different time zones. During the course, an instructor scaffolds the students through 
the learning process. Similarly, to face-to-face education, qualitative assignments such as 
essays, presentations and projects are usually an important part of online education, and 
often include the provision of (peer) feedback. Table 1 shows the distinctive characteristics 
of each form. In this study, a course with a physical element is not considered to be a form 
of online education.

Table 1

Different forms of online education

Forms of online education SPOCs MOOCs Selfpaced often
 non- moderated

Characteristics
Number enrolments Small (15–20) Massive (up to 10,000) Small (1)

Instructor guidance Much Little Differs

Peer interaction Much Much Little

Fixed dates Available Available No

Retention rate High >90% Low <10% Unknown

In comparison with MOOCs, SPOCs have a much smaller number of students per course, 
involve more instructor guidance and usually have entry requirements. Furthermore, all 
students usually start the course with the intention to complete it, which results in a high 
retention rate (Uijl, Filius & ten Cate, 2017). This is in contrast to MOOCs, where courses 
are usually free and students often choose to follow only the parts that interest them or 
even enroll out of curiosity without ever actually participating (Koller, 2013). This causes 
retention rates of about 6.5% (Jordan, 2014). SPOCs include peer interaction and a fixed 
start- and end date, unlike self-paced courses. SPOCs also usually have more instructor 
interaction compared with self-paced courses.

Given its characteristics (see Table 1), a SPOC may increase the number of interactions 
and the sense of community, which is a good situation for deep learning to occur. Therefore, 
SPOCs may be a type of online learning for higher education that has good potential to 
promote deep learning.
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2.2 Promoting deep learning in SPOCs

Deep learning
There is a well-established body of research that supports the distinction between deep 
learning and surface learning as alternative student approaches to studying. This research 
has been conducted by different groups, including a Lancaster group (Entwistle et al., 
1974), an Australian group (Biggs, 1987), a Swedish group (Marton and Säljö, 1976) and 
a Richmond group (Pask, 1976). Deep and surface learning are considered to be two 
extremes of a continuum: a deep approach to learning on the one side, where students are 
aiming towards understanding, and a surface approach on the other, where they are aiming 
to reproduce material for a test or exam (Aharony, 2006; Biggs, 1999; Hall et al., 2004).

Deep learning involves critical thinking, integrating what the student is learning with 
what he or she already knows and creating new connections (Biggs, 1999; Entwistle et 
al., 1983; Marton and Säljö, 1984). The student approaches learning with the intention to 
understand and construct meaning, and, consequently, make broad assumptions, relate 
new ideas to previous knowledge, relate concepts to everyday experience, search for 
relationships among the material, interpret this information and study beyond the course 
requirements (Akyol and Garrison, 2011; Beattie IV et al., 1997; Biggs, 1987; Biggs, 1999; 
Biggs and Moore, 1993; Booth et al., 1999; Eley, 1992; Ramsden and Entwistle, 1983; 
Kember and Gow, 1994; Marton and Säljö, 1984; Pegrum et al., 2014; Ramsden and Moses, 
1992; Sharma, 1997; Trigwell et al., 1999).

Surface learning is to a large extent externally focused. It is the tacit acceptance of 
information and memorization as isolated and unlinked facts. It focuses on recalling and 
regurgitating information and leads to superficial retention of material for examinations 
(Biggs, 1999). A surface approach to learning is characterized by an intention to acquire 
only sufficient knowledge to complete the task or pass the course.

It has been shown that deep learning results in better retention and transfer of 
knowledge (Ramsden and Moses, 1992) and leads to high-quality learning outcomes 
such as a good understanding of the discipline and critical thinking skills (Athanassiou 
et al., 2003; Biggs, 1999; Booth et al., 1999; Lindblom-Ylänne, 1999; Ramsden and 
Entwistle, 1983; Trigwell et al., 1999). Students are unlikely to develop appropriate skills 
and competences through a surface approach to learning (Hall et al., 2004). Therefore, in 
this study, we have asked instructors in SPOCs what challenges they experience while 
promoting deep learning, that is, while stimulating students to think critically, to make 
connections with prior knowledge and to create new connections.

The learning approach that a student chooses is not static or inherent to individuals (Biggs, 
1987). Which learning approach will be chosen depends on both personal characteristics 
and the learning context. Students may change their learning approach depending on 
the learning context, as a substantial body of empirical research has indicated (Aharony, 
2006; Biggs, 1978; Marton, 1983; Ramsden, 1988; Trigwell et al., 1999; Zeegers, 2001).

The instructor’s role in promoting deep learning in SPOCs
The instructor is able to influence the learning approach through the learning context, 
including teaching methods, curriculum, and assessment (Biggs, 1987; Hall et al., 2004). 
Good teaching supports and aids students in achieving deep learning (Ramsden, 2003). 
For example, the instructor can promote critical thinking by (re)constructing experience 
and knowledge through the critical analysis of subject matter, questioning and challenging 
assumptions (Garrison et al., 2001). A conceptual framework on how the instructor may 
design an effective learning context is provided by the Community of Inquiry (CoI). Since 
Garrison and Anderson presented their framework, it has become the basis for a substantial 
number of studies (Rourke and Kanuka, 2009). The CoI is aimed at engaging students in 
deep and meaningful learning (Anderson and Garrison, 1995; Garrison and Anderson, 
2000). The framework is grounded in a critical, collaborative learning community, which 
the instructor is part of, consistent with the ideals of higher education. It is applicable in 
both face-to-face and online education. It defines an environment through three major 
components: Social Presence, Cognitive Presence and Teaching Presence (Figure 1). The 
sense of community and belonging should be on a cognitive and social level in order to 
promote deep learning. The teaching level is necessary to manage the environment and to 
focus and facilitate the learning experience. Further on, the interaction of all three domains 
is needed in order to promote deep learning (Garrison and Kanuka, 2004). It describes, 
among other things, the importance of interaction with both instructors and peers and how 
the instructor, as a facilitator, should guide the discourse towards deep learning. This is 
important in both face-to-face and online learning. However, we assert that methods are 
different when most of the interaction is asynchronous and written.
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Figure 1. Community of inquiry (Garrison and Kanuka, 2004)

Instructors in higher education design and deliver their courses increasingly as blended or 
completely online courses. In this context, both students and instructors are questioning 
whether they are achieving the desired deep and meaningful learning experiences (Garrison 
and Kanuka, 2004). Difficulties with deep learning have been confirmed by a study by 
Millis (2010). According to that study, instructors in higher education face two challenges 
in their efforts to promote deep and meaningful learning in both face-to-face and online 
education: a) the increasing reliance on technology and the need to use it ‘wisely and well’ 
and b) the increasing size of classes.

To meet those challenges, instructors should not only recognize the value of the 
pedagogical strategy to promote deep learning but must also have access to tools, 
pedagogical support, and access to inspiration. Since SPOCs are a form of online education, 
it is probable that these challenges apply to SPOCs, but to the best of our knowledge this 
has yet not been studied. To define the tools, pedagogical support, and inspiration that 
instructors need for SPOCs, more insight into these challenges is needed. Therefore, the 
research question of this study is: “What challenges do instructors experience when aiming 
for deep learning in SPOCs?”

2.3 Method

Research design
The study design was qualitative and exploratory and used interviews with students and 
instructors in SPOCs, representing participants from different fields of study.

The study was approved by the Dutch Ethical Board for research in education (NVMO, 
the Netherlands Association for Medical Education, approval no 210). The NVMO is an 
independent association that carries out activities for anyone involved in medical and health 
care education in the Netherlands and Flanders (Belgium).

Participants
For the individual interviews, we aimed for maximal variation and theoretical sampling. 
Therefore, the first author asked the head of four institutions’ Education and IT departments 
to recommend instructors from their institution and from these recommendations we 
selected instructors in SPOCs with varying experiences in years of teaching in SPOCs. In 
addition, we included instructors that are known for being keynote speakers at relevant 
international conferences about online education. The participating instructors represent 
different universities and virtual learning environments. A maximum of two of the same 
universities and a maximum of two of the same virtual learning environments were 
represented, which resulted in 10 different universities and 8 different virtual learning 
environments. We purposely included instructors from different parts of the world, 
including Europe, New Zealand, Canada, and United States. We deliberately chose to 
select not only a wide variety of nationalities but also a wide variety of experience with 
both online learning and virtual learning environments, in order for the instructors to reflect 
the population and to include different ideas so as to increase the validity of the entire 
population. The number of the purposive sample size was determined by data saturation 
as the collection of more data appeared to have no additional interpretive worth (Guest 
et al., 2006).

In total, 11 instructors were selected and asked. All instructors (4 females and 7 males) 
were involved in teaching online courses in higher education. The average age of the 
instructors was 51.8 years (SD = 20), the average teaching experience was 15.0 years 
(SD = 19.6), compared with their average experience with SPOCs of 10.4 years (SD = 6.8). 
Six instructors had 2 years or less experience with SPOCs, the other five instructors had 10 
years or more experience with SPOCs and online distance education. Two of the instructors 
are also researchers in the field of online education. All selected instructors agreed to be 
interviewed.

Procedure
Participants were informed of the study’s purpose and approach in an invitation e-mail 
and at the start of the interview. Each participant signed a consent form. Interviews were 
based on an open interview scheme following a qualitative tradition. This was done to 
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do justice to the complexity of the topic as well as to the nature of encapsulated expert 
knowledge (Berliner, 2001) since open interviewing allows the informants to answer from 
their own frame of reference (Bogdan and Biklen, 2003). Leading questions that were 
asked to all respondents were: 1) What challenges do you experience or expect regarding 
online learning in SPOCs to promote deep learning? 2) Are they any different compared 
to face-to-face education?

Other questions were asked to prompt and/or probe for additional information. We 
deliberately chose to focus only on challenges, and not successes, because we were looking 
for approaches for future improvements. Moreover, we expected that instructors would 
have mainly reflected on the obstacles they encountered and less on what went well.

Analysis
The interviews were audio recorded and transcribed verbatim. The analysis of the data 
proceeded in stages, starting with open coding in which interview transcripts were coded 
into meaningful categories by the first author (Cresswell, 2007) and then moving to more 
selective coding stages according to an iterative process. Considering the open-ended 
nature of this analysis (Bogdan and Biklen, 2003), at every coding stage, all different 
categories were discussed by the research team until agreement on the categories’ content 
as well as the codes was reached. NVivo was used to code and retrieve the data. Codes 
were both predefined from the literature and emerged from the data.

The use of transcripts of audio recordings assured accuracy. To avoid misrepresentation 
and misinterpretation of the interviewees’ statements, the transcript and a summary of the 
transcription were sent to each participant for member checking (Poortman and Schildkamp, 
2012). All participants agreed with the transcribed content. The first author coded the 
transcripts. To enhance the reliability of the coding, an independent researcher analyzed 
a random sample of approximately 10 percent of the data for purposes of calculating the 
inter-rater reliability. Discrepancies in the coding between the two researchers were minor 
and were resolved prior to the commencement of a second round of analysis. Complex 
fragments of all texts, which was about 2% of the total, were discussed by the full research 
team. Internal validity was further enhanced due to the description of the results, which 
were context-rich, meaningful, and thick. External validity was promoted by including the 
respondents’ quotes and by describing the coherence with the theoretical framework.

To ensure quality in all of the steps described, a formative audit was conducted by 
an independent researcher concerning all the steps of the data gathering and analysis 
(Akkerman, Admiraal, Brekelmans & Oost, 2008).

2.4 Results

The analysis of the interviews resulted in a discovery of five recurrent challenges that SPOC 
instructors face when aiming at deep learning. Additionally, an emerging theme was the 
need for training on how to design and teach SPOCs. In this paragraph, the letter after 
each quote refers to either an instructor (I) or student (S).

Challenge 1: Aligning learning activities
The majority of the interviewed instructors were teaching their courses both face-to-
face and online through SPOCs. The learning objectives and assessment methods were 
the same in both mediums. This was a requirement from their universities. The learning 
activities, including the teaching strategy and feedback, however, differed depending on the 
medium. SPOCs were often not aligned with the course objectives or course assessments 
and as a result they aimed more at a surface learning approach. In SPOCs, most instructors 
included questions in which they asked students to discuss and reflect, but often did not 
know how to further design these learning activities so that they aimed at deep learning. 
For example, in the discussion learning activities, questions concerning facts were asked by 
instructors instead of questions that demanded critical thinking, which instructors posed in 
a face-to-face classroom, such as questions that required the challenging of assumptions. 
As a result, students chose a surface approach and both discussions and reflections 
remained at a surface level. One of the instructors elaborated on this idea, saying: In online 
courses, faculty is requiring less of the conversation and the thinking and probing. Because 
it’s so much easier to deal in a learning management system with simple foundational 
knowledge and quizzes and moving on. [..] Most online forums that I see faculty creating 
do ask them to reflect somewhat, but they don’t really pose question that encourage – well, 
what you and I might call – deep reflection, they still are at a relatively surface level, I find. 
I can’t explain, other than I don’t think that faculty by and large understand how to create 
questions that elicit higher order thinking – I4.

Another reason for the lack of alignment of the learning activities is the current 
technology, which often encourages a hasty and surface learning approach. This is because 
online courses tend to be designed with technology that makes it quite easy for students 
to interact quickly and ask for feedback. For example, if a student has ‘liked’ a discussion 
topic, the student might be less eager to write down a more thoughtful response. Some 
instructors reported that more feedback requests were sent out compared to in classroom 
education. Many of these feedback questions fit a surface approach to learning. As a result 
of both the number and the type of feedback requests, instructors provided feedback on 
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a surface level, which did not promote deep learning. One of the instructors illustrated 
this as follows: One of the tendencies in the online environment is to make do with very 
quick and easy to do feedback, because it’s possible. In face-to-face, or even a classroom 
environment, there are no such things as a like, or a checkmark or a thumbs-up. And things 
like counting the number of followers, is absurd in a person-to- person environment. No, 
we use that in an online environment, a lot of the time that substitutes for more traditional 
forms of feedback – I11.

Challenge 2: Insight in students’ needs
During the delivery phase of the course, instructors found it difficult to monitor the 
progress of their students and find out what students needed so that they could 
potentially take action. This was especially the case if no face-to-face technology, such as 
videoconferencing, was used. It was more difficult, compared to in face-to-face education, 
to gain insight into where students were located throughout their learning process and 
thus what feedback or guidance would be appropriate for the individual student. This was 
illustrated by one of the respondents: Imagine taking a good instructor in face-to-face 
education. The feedback he provides will be based on his experience – so there are all 
sorts of things you could say and you have to pick out the most important things and then 
give feedback. That’s something an experienced instructor can do very well. And based 
on what you’ve seen before, you probably have good strategies for judging the student: 
‘What kind of learning style will the student prefer? Does he prefer the theory? Should 
he read something, should you show something?’ Those things are not so easy in online 
education – I5.

Questioning students to check their understanding of the course material was harder 
without body language, facial expressions, and quick informal chats. One of the instructors 
explained: Some students are very good at statistics. You don’t need to discuss the different 
tests with them. Other students don’t understand those tests at all. If you talk to students 
and ask a few questions, you know quickly in which category they fit. But online – you may 
never find out. So I would like to know more about their needs, but I really wouldn’t know 
how to find out – I1.

This shortage of insight impeded the provision of timely and customized feedback – 
which was preferably provided without having to spend time analyzing individual test 
scores. Or, as one of the respondents said: There should be a better way of monitoring the 
progress, or whether the participant or the student is actually, you know, spending enough 
time enrolled or not – I7.

Challenge 3: Adaptivity in teaching strategy
To develop an online course, instructors usually had to design ahead and think of what 
potential learning activities and course material would allow students to achieve their 
learning objectives. Web lectures, templates, assignments, quizzes, and topics for 
discussion forums were usually developed and set before the start of the course. In face- 
to-face education, instructors often have an immediate sense when their question is 
not stimulating the deep thinking for which they were aiming. If this is observed in the 
classroom, the instructor is able to change the teaching strategy on the spot, based on 
observations. Instructors quickly adapt to the situation, repose the question, ask a deeper 
follow-up question, or change some slides or offer an additional assignment, based on 
the current situation in the classroom. One of the instructors expressed this as: If you 
teach face-to-face, you do so by walking around, help students a bit. And it may not be 
structured, but they still learn something. You can surely say, if they are done too quickly, a 
few students, you say, ‘Well, try it once again’. So that’s a lot more flexible – I6. And another 
instructor made the following comparison: It’s kind of the difference between setting out in 
your car to get to a destination and, you know, if the road is blocked ahead, you can quickly 
move the car, take a different route and you know, if you make a couple of extra turns, you’ll 
get to your destination. In an online class, you’ve essentially stopped – I4. In other words, the 
instructor of a SPOC lacks room for the improvisation, spontaneity and adaptivity that may 
sometimes be necessary to adjust to the students’ needs and to promote deep learning.

Challenge 4: Social cohesion
Instructors said that in online education they needed to feel connected to the students 
and to feel like they were ‘real persons’, because this helps them to feel free to express 
themselves when providing students with critical feedback. Interaction should include 
not only the course content but also expressions of each other’s emotions and feelings. 
When instructors felt this kind of social cohesion, they were more motivated and it was 
easier to respond to the needs of individual students. In some student groups, they felt 
like there was a lot of social cohesion, in others student groups, they did not. Instructors 
noticed that in student groups with more social cohesion, students tried harder to help 
each other by probing, and students felt more emotionally secure to add their own different 
perspective to discussions, which enables them to make connections between different 
concepts. Compared to face-to-face courses, it was harder to stimulate the same social 
cohesion: You know, it is an indirect type of interaction. Because I talk to them by talking to 
my screen. And at a certain time, that they pick, they look at what I have to say. But there 
is no interaction. That is my main problem: how can I create an online interaction in such 
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a way that it feels like we are together? – I2, as one of the instructors elaborated. Another 
instructor explained: As an instructor, you lose involvement if you don’t see each other: if 
it is remote, you can much more easily let it go – I6. Social cohesion may also be necessary 
in order to receive and accept feedback, or as one instructor explained: If you want to 
teach a student something, you have to confront him with his current ideas, or his current 
way of doing things, and you have to say something about it. That can be quite painful, or 
difficult to accept or generate uncertainty. Face-to-face you have a lot more resources to 
manage this well, and to feel: ‘How does he handle this?’ Because you have to make sure 
the student retains his confidence – I5.

Challenge 5: Creating dialogue
In order to promote deep learning, instructors said that establishing a dialogue was 
important. In a dialogue, people respond to each other’s contributions and try to look 
for common understanding. It stimulates students to bring up their assumptions and 
discuss them with both peers and the instructor. Most of the communication in online 
courses, however, was asynchronous and written. This caused too much delay between 
an assignment and the feedback response. One of the instructors explained: When I am in 
the classroom, I can immediately react on feedback, for example by saying ‘Yes, I will like to 
come back to that later’. (...) Online I was typing my feedback and the person who read it, did 
so several days later, and there was not much more interaction going on – I6. Even though 
there was often a lot of interaction going on in a SPOC, the time delay between actions 
and reactions complicated back and forth probing. According to some of the respondents, 
this resulted in a less personal experience, which may have consequences for the students’ 
commitment to the course.

Instructors said they lacked expertise concerning online asynchronous dialogues. They 
often do not know when and how to question and challenge students, and how to question 
and collaboratively guide discussion. One of the respondents explained: What I find in online 
courses is that most faculty don’t really understand how to keep that conversation going. 
It’s almost a dead conversation from the start, if they start with foundational knowledge. 
Because there isn’t an opportunity in one forum that can keep that digging going – I4.

Professional development support
As a consequence of these five challenges, a need was expressed for professional 
development support. The instructors recognized that designing and teaching a SPOC 
required a different pedagogy than face-to-face education. Instructors frequently reported 
that they had insufficient expertise, since they had not followed an online course themselves, 

nor had they had any form of training in teaching an online course. Instructors would have 
liked to have a wide repertoire of teaching strategies available and to know when and how 
to use them. More specifically, they had questions about what online discussion formats 
improve and increase students’ thinking, and how instructors can confidently design and 
manage online discussions that promote deep learning. As an experienced instructor in 
face-to-face education, I knew certain things work very well. But when I started here, I 
noticed that some of those things don’t work at all when I try them in the online situation 
and that I need some help – I8.

2.5 Discussion and conclusion

Against the background of the increasing popularity of online learning in higher education, 
we aimed to identify challenges instructors experience when trying to promote deep 
learning in SPOCs as a specific form of online education. SPOCs may be a type of online 
learning for higher education that has good potential to promote deep learning because of 
the small groups and the possibilities for community building and interaction, which may 
facilitate deep learning. However, compared to face-to-face learning, the asynchronous, 
written interaction and lack of visual cues and body language in SPOCs may lead to 
changes with respect to how deep learning is promoted compared to in face- to-face 
learning. The five challenges that were found were: alignment of learning activities, insights 
into students’ needs, adaptivity in teaching strategy, social cohesion and creating dialogue. 
As a consequence of the challenges found, the instructors felt a need for professional 
development support. These findings are discussed in the light of Garrison and Vaughun’s 
(2000) ‘Community of Inquiry framework’, which is aimed at how the instructor may design 
an effective learning context aimed at promoting deep and meaningful learning (Anderson 
and Garrison, 1995).

The results indicate that for the instructors who participated in our study, the three 
elements of the framework of Community of Inquiry, the Cognitive Presence, Social 
Presence and Teaching Presence, had not been adopted in a balanced way. Cognitive 
Presence, the extent to which students are able to construct meaning through sustained 
communication, was not specifically mentioned by any of the instructors though there 
are some similarities with the challenge ‘creating dialogue’. However, the findings of our 
study support the need for Social Presence, an element that includes group cohesion, 
open communication, and affective/personal connections. The Social Presence of the 
learning group members is associated with the degree of participation and social interaction 
amongst them and, as such, is therefore considered a critical variable for learning (Kreijns et 
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al., 2014). Based on the results of this study, we concluded that instructors find this harder 
to create in a SPOC compared to in face-to-face education, as reflected in the challenge 
‘social cohesion’ in this study. Social Presence must provide the cohesive tension to sustain 
participation and focus, which is what instructors in this study acknowledged but said 
that they found harder to provide in SPOCs compared to in face-to-face education. Our 
findings also show that there is an emphasis by the instructors on Teaching Presence. 
This element is essential to moderate, guide and focus the discourse, but instructors find 
this relatively difficult to realize in a SPOC. Teaching Presence is the means by which to 
bring together Social and Cognitive Presence in an effective and efficient manner. This 
element includes setting the course design and determining the learning activities that 
should be aligned with the learning objectives and the assessment, in line with the results 
of this study. Teaching Presence also includes the teaching strategy, with aspects such 
as moderation, guiding, focusing discourse and tasks. Teaching Presence also includes 
adaptivity (Entwistle and Walker, 2002), which means that good teaching is about 
enhancing strategic alertness, that is, that teachers are alert to ‘teachable moments’ as 
they occur, or deliberate moments by injecting adjustable learning activities, so that they 
can adequately act upon them. The instructors in this study indicated that the provision 
of Teaching Presence in a SPOC is challenging, as expressed in the challenges ‘aligning 
learning activities’, ‘insight in students’ needs’, ‘adaptivity in teaching strategy’ and ‘creating 
dialogue’. Garrisson and Vaughan (2008) indicate that Teaching Presence is especially 
essential in an online learning environment where students are not always in direct contact. 
The emphasis on Teaching Presence in the results of this study shows that Teaching 
Presence might be underexposed in a SPOC. One may deduce that establishing Cognitive 
Presence is relatively easy in SPOCs. This corresponds to the study of Heckman and Annabi 
(2005) who found that courses with asynchronous written communication generate high 
levels of cognitive activity, at least equal to, and in some cases superior to, the cognitive 
processes in face-to-face courses. An explanation for this may be that Cognitive Presence 
in SPOCs does not differ from face-to-face education that much, while Teaching Presence 
is in fact fundamentally different. Institutions may not have created sufficient possibilities 
for instructors to learn how to adopt Teaching Presence in their SPOCs.

We indicate that the results support Garrisons and Kanuka’s (2004) argument that 
teaching online is not just finding the right mix of technologies; rather, it demands a new 
course design, based on a new pedagogical approach. The many interactions in SPOCs 
do not necessarily lead to deep learning. The traditional face-to-face interaction differs 
in dynamics from and cannot just be exchanged with asynchronous and written ways 
of interaction without rethinking the design as a whole. This is especially the case if no 

synchronous communication technology, such as videoconferencing, is used, which is often 
the case due to the demand for studying anytime anyplace. Even though the instructors 
acknowledged this, the results of this study show that knowing this does not necessarily 
mean that instructors are able to redesign their courses based on a new pedagogical 
approach. Course redesign support may involve assistance in deciding how course 
objectives can be achieved best through online learning activities such as online discussion 
groups, simulations, discovery labs, multimedia lessons, tutorials, assignments, research 
projects, quizzes, and digital content (Garrison and Kanuka, 2004). There are few good 
practices available to indicate how deep learning in SPOCs can be promoted. Instructors 
experience this search for how to promote deep learning in SPOCs as a quest and this 
study will hopefully contribute to the insights needed.

To improve the quality of SPOCs, instructors may need to put more emphasis on 
Teaching Presence and Social Presence – for example by sharing personal meanings, 
focusing discussions, and encouraging collaboration. According to Garrisson and Vaughan 
(2008), addressing them is essential in order to shape cognitive and metacognitive 
processes and learning. They indicate that students need to have some metacognitive 
understanding of the inquiry process, if students are to learn how to learn, in order to 
reach deep learning. Obviously, the challenges we found are intertwined. Improving deep 
learning in SPOCs is not just a matter of dealing with these challenges one by one; rather, all 
challenges should be considered and addressed when designing, teaching, and assessing 
SPOCs.

To the best of our knowledge, challenges in SPOCs have not been thoroughly 
investigated previously. This study is a first attempt to explore the barriers that have 
been experienced by instructors in SPOCs. Future research may build upon the results 
of this study by further determining whether the identified challenges reflect the learning 
experience and learning performance of the students. This study may help instructors to 
make more informed choices while choosing a SPOC as a medium for their educational 
programs. The results may help instructors determine what to take into account while 
designing and teaching SPOCs aimed at deep learning. We suggest that methods for 
meeting the challenges be considered in future research studies concerning deep learning 
in SPOCs. The practical implications of our study findings extend to providing learning 
opportunities for instructors of SPOCs. This need for support is in line with other studies 
conducted concerning online education by Aycock et al. (2002), Dziuban et al. (2004), 
Margaryan et al. (2015), Millis (2010), Reilly et al. (2012) and Twigg (2003) and shows 
that this urgency still exists. This study provides more details on the topics that should be 
included in a professional development support program. It should specifically be aimed 
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at rethinking and redesigning the teaching and learning relationship, aligning the learning 
activities, developing tools to monitor students’ progress, and how to facilitate social 
coherence and an online dialogue aimed at deep learning. Fundamentally, transforming the 
pedagogical approach of instructors can open new worlds of opportunity for the profession 
and for higher education.

To conclude, the quick rise of online education is inevitable and creates both 
opportunities and challenges. As we explored the relatively young field of SPOCs, the 
results of this study show that instructors face several challenges in achieving deep 
learning with their students. It is essential to continue this line of research and to explore 
how these challenges can be overcome. Based on this study, professional development 
programs for instructors may play an important role in promoting deep learning in SPOCs, 
and will support the effectiveness of online higher education.
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Abstract

Higher education aims for deep learning and increasingly uses a specific form of online 
education: Small Private Online Courses (SPOCs). To overcome challenges that instructors 
face in order to promote deep learning through that format, the use of feedback may have 
significant potential.

We interviewed eleven instructors and four students and organized a focus group to 
formulate scalable design propositions for instructors in SPOCs to promote deep learning. 
Propositions have been formulated according to the CIMO-logic.

This study resulted in identification of four mechanisms by which the desired outcome 
(deep learning) can be achieved, which we describe here along with proposed interventions. 
Results show that the “online learning interaction model” can be deepened with these 
mechanisms: 1) Feeling personally committed, 2) Asking and providing relevant feedback, 
3) Probing back and forth, and 4) Understanding one’s own learning process. To activate 
these mechanisms, scalable feedback interventions are described in three categories.

Results at this relatively young field of SPOCs also show that feedback as a dialogical 
process may contribute to solving the current challenges of instructors in SPOCs to achieve 
deep learning with their students.

Practitioner Notes

What is already known about this topic:
• Higher education aims for deep learning.
• Higher education increasingly uses a specific form of online education: small private 

online courses (SPOCs).
• Instructors experience specific challenges when trying to promote deep learning 

in SPOCs.
• The incorporation of peer feedback may have significant potential to promote deep 

learning in SPOCs.

What this paper adds:
• To meet the specific challenges in SPOCs, results include scalable feedback 

interventions in three categories: feedback management, peer feedback types, and 
automatic feedback.

• Peer feedback as a dialogical process may contribute to deep learning in SPOCs.
• Findings shed light on why peer feedback interventions lead to deep learning: 

through the underlying student mechanisms that trigger deep learning, which 
are “feeling personally committed,” “asking for and providing relevant feedback,” 
“probing back and forth,” and “understanding one’s own learning process.”

• The quality of the interaction with feedback is more important than the quality of 
the feedback itself.

• Results show a deepening of the “online learning interaction model.”

Implications for practice and/or policy:
• Results may help instructors understand which student mechanisms trigger deep 

learning in SPOCs.
• Results may also help instructors identify which interventions they can implement 

to promote deep learning in SPOCs and how to implement these interventions.
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3.1 Introduction

Deep learning involves critical thinking, integrating what the student is learning with what 
he or she already knows and creating new connections (Biggs, Kember, & Leung, 2001; 
Entwistle, 1991; Marton & Säljo, 1997; Hounsell, 1997) and is related to higher-order 
thinking skills. Promoting deep learning is an important task for higher education (Biggs 
& Tang, 2011, Nicolls, 2002, Lynch, Mc Namara & Seery, 2012, Ramsden, 1992), which 
is increasingly conducted online (Geitz, Brinke, & Kirschner, 2015). Small Private Online 
Courses (SPOCs) are a distinctive form of online education that is used in higher education, 
especially since the last decade (Uijl, Filius, & Ten Cate, 2017). Recently, Filius, de Kleijn, Uijl, 
Prins, van Rijen and Grobbee (2018) found that instructors experience specific challenges 
when trying to promote deep learning in SPOCs. Their study resulted in a description of 
five main challenges for instructors: alignment of learning activities, insights into student 
needs, adaptivity of teaching strategy, social cohesion, and creation of dialogue. These 
challenges are due to a lack of facial contact and visual cues, as online learning tends to 
involve mostly asynchronous written interaction, and to the fact that the course material 
is usually developed and set before the start of the course.

To overcome such challenges to promoting deep learning in online education, the 
incorporation of feedback as a pedagogical strategy may have significant potential, which 
is currently not optimally exploited (Lynch, McNamara, & Seery, 2012; Rushton, 2005). 
Following Carless (2011), we take a broad definition of feedback as “all dialogue to support 
learning in both formal and informal situations” (Askew & Lodge, 2000, p. 1). This illustrates 
how we view feedback as a two-way form of interaction and not as a one-way comment 
from one to the other. It is generally agreed that feedback plays an important role in higher 
education (Nicol & Macfarlane-Dick, 2006). Feedback leads to the development of higher-
order skills (Davies & Berrow, 1998), connecting new knowledge to what students already 
know and to knowledge construction (Nicol, 2009). Engaging students in peer feedback 
helps develop skills for reflection, self-regulation, and critical thinking (Boud, 2001; Dochy, 
Segers, & Sluijsmans, 1999; Lin, Liu, & Yuan, 2001; P. M. Sadler & Good, 2006).

Feedback in SPOCs may be even more important than in face-to-face classes, because 
it increases the student-instructor interaction and student-student interaction, and thus 
compensates for the potential geographical disconnect in online courses that may affect 
students’ retention (Dennen, Aubteen Darabi, & Smith, 2007; Richardson, Koehler, Besser, 
Caskarlu, Lim, and Mueller, 2015). However, nowadays instructors are under pressure to 
provide high-quality feedback to students in a prompt manner, often to large and diverse 
cohorts (Allan & Bentley, 2012; Nicol, 2009; Planar & Moya, 2016). And even though 

SPOCs involve small groups, the number of parallel courses that run at the same time and 
the diversity of students may be high, which makes the provision of feedback very time-
consuming (Crook, Mauchline, Maw, Lawson, Drinkwater, Lundqvist, … and Park, 2012). 
Therefore, this study aims at exploring how challenges of instructors can be overcome 
when providing feedback by developing design propositions for instructors in SPOCs to 
promote deep learning.

3.2 Design propositions to promote deep learning in SPOCs

Deep learning
The distinction between deep learning and surface learning as students’ approaches to 
studying has been supported by the results of previous research (Biggs, Kember, & Leung, 
2001; Entwistle, 1991; Marton & Säljo, 1997). Deep and surface learning are considered 
to be two extremes of a continuum. Surface learning indicates that the learner simply 
memorizes new ideas. Deep learning is defined as the process of actively integrating new 
ideas into the existing cognitive structure through critical thinking, integrating what is 
learned with what was already known, and creating new connections between concepts 
(Aharony, 2006; Biggs, 1999; Hall, Ramsay, & Raven, 2004). According to Garrison, 
Anderson, and Archer (2001), in order to promote deep learning, the whole person should 
be engaged–cognitively, socially and affectively–in the learning process.

A deep learning approach is more likely to result in better retention and transfer of 
knowledge (Ramsden & Moses, 1992) and to lead to high-quality learning outcomes such 
as a good understanding of the discipline and critical thinking skills (Athanassiou, McNett, 
& Harvey, 2003; Athanassiou, 2003; Biggs, 1999; Booth, Luckett, & Mladenovic, 1999; 
Lindblom-Ylänne, 1999; Ramsden & Entwistle, 1983; Trigwell, Prosser, & Waterhouse, 
1999). Students are unlikely to experience high-quality learning outcomes, or develop 
appropriate skills and competences through a surface approach to learning (Hall et al., 
2004).

Using feedback to promote deep learning
There are several instruments that instructors can use to promote deep learning, such as 
using concepts maps (Hay, 2015), cross-cultural chat (Osman & Herring, 2007), podcasting 
(Pegrum, Bartle, Longnecker, 2014) and online asynchronous discussions (Du, Harvard 
& Li, 2005). One of the most powerful instruments for instructors to influence learning 
is feedback (Hattie & Timperley, 2007; Kluger & DeNisi, 1996). We argue that feedback 
through dialogue between instructors and students, among peers, or perhaps even 
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between student and computer may promote deep learning. The purpose of feedback is 
to reduce the discrepancies between the students’ current understanding or performance 
and the understanding or performance that is being aimed for (Hattie & Timperley, 2007). 
According to Hattie and Timperley, feedback is information provided by a source (e.g., 
teacher, peer, book, parent, self, experience) regarding aspects of one’s performance or 
understanding. However, once the feedback has been provided, the receiver needs to 
process and respond to the feedback. The way the student receives the feedback is just 
as important as how the provider intended the feedback (Ilgen, Fisher, & Taylor, 1979). 
Ilgen and colleagues composed a model in which they showed the student’s processing 
of feedback into different stages. Emphasis was put on those aspects of feedback that 
influence: a) the way feedback is perceived, b) its acceptance by the recipient, and c) the 
willingness of the recipient to respond to the feedback (Ilgen et al., 1979). In line with 
this model, according to Nicol (2010), Carless, Salter, Yang, and Lam (2011), Boud and 
Molloy (2013), and Planar and Moya (2016), feedback can be viewed as two-directional 
and needs to constitute a dialogue between the person who facilitates it and the one who 
receives it. It must explicitly promote self-regulation and a proactive attitude on the part 
of the student towards it; at the same time, it needs to focus on the learning process and 
involve peers. According to Geitz et al. (2015), feedback should be supported by dialogue 
and by activities that not only inform students about their current performance, but also 
teach them to seek and ask for feedback on future performances. This will put students 
more in control. It will also enable them to add meaning to the feedback and to discuss the 
feedback as equals with their peers.

The role of the instructor and the student
This student-centered approach assumes that no longer the instructor, but the student, 
has become the center of the learning process. The instructor has become a facilitator 
who guides the learning process. Garrison, Anderson, and Archer (2000) developed the 
Community of Inquiry Framework that sheds more light on the role of the instructor to 
influence students’ deep learning approaches. In order to promote deep learning, the 
instructor should aim at three interdependent structural elements of the framework—
social, cognitive, and teaching presence. Social presence reflects the development of 
climate and interpersonal relationships in the community. Cognitive presence provides a 
description of the progressive phases of practical inquiry leading to resolution of a problem 
or dilemma. Teaching presence provides leadership throughout the course or study. These 
three elements that the instructor should focus on in online education show similarities with 
the “online learning interaction model” from Ke and Xie (2009). As Garrison and colleagues 

(2000) focus on the teaching activities of the instructor, Ke and Xie focus on the learning 
activities of the students. Both view interaction as a core indicator for deep learning. Ke and 
Xie (2009) distinguish three different types of interaction of students in an online course: 
1) social interaction, 2) knowledge construction, and 3) regulation of learning. Their model 
is based on concepts for deep learning in adult education and helps to examine the quality 
of online education.

Even though instructors may view interaction as essential to deep learning, given the 
high student-staff ratio it can be difficult for the instructor to engage in dialogue with 
students. Thus, instructors look for alternative feedback strategies that are efficient and 
effective and less time-consuming (Allan & Bentley, 2012) and that can be implemented 
in SPOCs. For example, peer feedback strategies have shown to be beneficial to deep 
learning (Anderson & Rourke, 2002; Boud, Cohen, & Sampson, 1999; Moon, 2013). The 
combination of feedback strategies and the specific context of SPOCs will lead to a set of 
design propositions specifically useful for promoting deep learning in SPOCs.

Design propositions and CIMO-logic
Design propositions are heuristic statements about how and why a pedagogical 
intervention works in a certain context (Plomp & Nieveen, 2009). A design proposition is 
intended to be transparent, comprehensive, and described in such a way as to make clear 
under which conditions it lends itself to generalization for other contexts. In this study, the 
design propositions will be formulated according to the CIMO-logic (van Aken, 2007; van 
den Akker, 1999) used in design literature (e.g. Denyer, Tranfield, & van Aken, 2008) and 
several recent studies (Bronkhorst, Meijer, Koster, & Vermunt, 2011; Brouwer, Brekelmans, 
Nieuwenhuis, & Simons, 2012; Dobber, Akkerman, Verloop, Admiraal, & Vermunt, 2012). 
A design proposition describes the specific Context to which it applies, the Intervention 
proposed, and the Mechanism by which the desired Outcome is achieved: CIMO-logic. The 
causal relation between the intervention and outcome in the context is (potentially) more 
plausible when all CIMO components are described (Brouwer et al., 2012). This inclusion 
of context dependency and mechanisms triggered is why the CIMO-logic is preferred over 
other ways of specifying design propositions that exist in the literature, which are often 
limited to specification of intervention and outcome.

CIMO-logic determines that a design principle has the following structure: “In this class 
of problematic contexts, use this intervention type to invoke these generative mechanism(s), 
to deliver these outcome(s)” (Denyer et al., 2008, p. 395). For example, “If you have a 
SPOC in which you want students to respond to each other’s contributions and try to look 
for common understanding (context), support group work (intervention type) to promote 
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deep learning (intended outcome) through probing back and forth (mechanism).” Figure 1 
shows how the CIMO-logic has been applied in this study. The context is defined by the 
specific challenges that instructors in SPOCs experience when aiming to promote deep 
learning. The contexts elucidate the context dependency of the intervention. Interventions 
are purposeful measures (products, processes, or activities) that are formulated by the 
designer (or instructor) in order to solve a design problem or need (Denyer et al., 2008; 
Midgley, 2000), for example the need for deep learning. Van Aken (2004) indicates that 
the key question is not so much whether the intervention works, but what it is about the 
intervention that makes it work. Why does an intervention lead to a certain outcome in a 
specific context? This has been described in the Mechanisms. Outcomes are the result of 
the Interventions.

Figure 1. CIMO logic (based on van den Akker, 1999).

Research question
We believe taking a design proposition perspective in which interventions, outcomes, ánd 
mechanisms are investigated in relation to each other is rather unique, and will provide 
contextualized conclusions that have both practical and conceptual value. Therefore, this 
paper aims to address the question: “How and why can deep learning in higher education 
SPOCs be promoted using scalable feedback interventions?” Feedback interventions 
consist of information that is externally generated and includes tips for improvement (Kluger 
& DeNisi, 1996). In this study, only feedback interventions that are scalable have been 
included, which refers to the requirement that it must be possible to increase the number 
of students involved without increasing the workload of the instructors. By investigating 
the mechanisms, we aim to answer why the intervention will (not) promote deep learning.

3.3 Methods

Design
The study design was qualitative and exploratory and used individual interviews with 
instructors in SPOCs representing participants from different fields of study as well as 
students. Since this study focuses on the design propositions for instructors, the interviews 

with the students have solely been used to substantiate the interviews with the instructors. 
This triangulation of the findings supported multiple perspectives rather than only the 
instructors’ perspective. Moreover, a focus group representing experts from different 
disciplines was added. According to Powell and Single (1996), in cases where the existing 
knowledge of a subject is inadequate, as is the case here, the use of a focus group is 
especially useful and can be employed to gather diverse ideas about possible feedback 
interventions. The supportive, congenial, non-judgmental setting offered by the focus 
group enhanced the likelihood of collecting the diverse and spontaneous opinions that 
eluded the in-depth interviews (Powell & Single, 1996).

The study was approved by the Dutch Ethical Board for research in education (NVMO, 
the Netherlands Association for Medical Education, Approval No. 210). The NVMO is an 
independent association that carries out activities for anyone involved in medical and health 
care education in the Netherlands and Flanders (Belgium).

Participants
Individual interviews
The data used in this study were taken from the same dataset as a previous study (Filius et 
al., 2018) for the individual questions with the instructors. Each study used different parts 
of this dataset. Concerning the selection of participants, we aimed for maximal variation 
and theoretical sampling (Guba, 1981). Therefore, the first author asked the heads of the 
Education and IT departments at 4 institutions to recommend instructors and students 
from their institutions with experience in teaching or participating in SPOCs. From these 
recommendations we selected instructors and students in SPOCs with varying levels of 
experience in years of teaching in or following SPOCs. We expected age and experience 
to be relatively large influencers, more than for example backgrounds. In addition, we 
included instructors that we considered to be experts and who are known for being keynote 
speakers at relevant international conferences about online education. We expected them 
to have a broad view of developments among instructors and to increase the chance that 
we included as many experiences as possible. Both the participating instructors and 
students represent different universities and virtual learning environments. A maximum 
of 2 of the same universities and a maximum of 2 of the same virtual learning environments 
were represented, which resulted in 10 different universities and 8 different virtual 
learning environments. The number of the purposive sample sizes of instructors has been 
determined by data saturation as the collection of more data appeared to have no additional 
interpretive worth (Guest, Bunce, & Johnson, 2006). In the case of the students, we were 
looking for counter evidence for the findings of the interviews with the instructors. After 
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four interviews we had not found any counter evidence and then we decided not conduct 
any additional interviews.

All of the 11 invited instructors and 4 invited students agreed to be interviewed. 
All instructors (4 female and 7 male) were involved in teaching online courses in higher 
education. The average age of instructors was 51.8 years (SD=20.0), average teaching 
experience was 15 years (SD=19.6) compared with their average experience with SPOCs 
of 10.4 years (SD=6.8). Six instructors had 2 years or less experience with SPOCs, the 
other 5 instructors had 10 years or more experience with SPOCs and online distance 
education. Two of the instructors are also researchers in the field of online education. 
Additionally, 4 students (3 female and 1 male) were involved, ranging in age from 28 to 52, 
with an average age of 39 years (SD=9). Two of them had participated in just one SPOC; 
the others had participated in more SPOCs, varying in duration and study load.

Focus group session
In total 10 professionals, other than the interviewed instructors, engaged in the focus 
group session. They were selected using specific-criterion sampling, which is a type of 
purposive sampling and selection method in which one concentrates on people with 
specific characteristics (Palys, 2008). We interviewed 10 professionals from multiple 
disciplines and areas of expertise who are known for their open-mindedness, to fill in the 
gaps with more unconventional interventions. Their ages ranged from 23 to 52 years of 
age. All of them work in art, technology, and/or education, a number of them being at the 
intersection of several disciplines. The three disciplines were evenly represented. Their 
job positions are: journalist, artist, product manager of MOOCs, researcher, educational 
platform manager, educational technologist, and game designer. Some of them were also 
students or instructors. All participants took part on a voluntary basis.

Procedure
Individual interviews
Participants were informed of the study’s purpose and approach both in the invitation 
e-mail and at the start of the interview. This included an explanation of the outcome ‘deep 
learning’ and ‘scalable interventions’. During the interviews, the interviewer asked each 
participant to name several examples of deep learning, to compare these with findings in 
literature to determine whether their understanding corresponded to our previous study. 
Hardly any differences emerged in this respect. Each participant signed a consent form. 
Interviews were based on an open interview scheme following a qualitative approach 
(Cohen, Manion, & Morrison, 2013; Cresswell, 2007). This was done so as to do justice 

to the complexity of the topic as well as to the nature of encapsulated expert knowledge 
(Berliner, 2001), since the in-depth nature of open interviewing allows the informants to 
answer from their own frame of reference (Bogdan & Biklen, 2003; Cohen et al., 2013). 
The interviews lasted an average of one hour.

The interview questions for instructors are shown in Table 1. The same questions were 
asked of students, but from their perspective. Questions were related to the CIMO method 
by asking for the context, intervention used, mechanism activated, and outcome achieved. 
The deep learning process has been operationalized as the initiation of critical thinking, 
integrating what the student is learning with what he or she already knows and creating 
new connections. These three deep learning activities are mental processes which, when 
initiated, are considered as ‘deep learning outcome’. Specific attention was paid to what 
interventions have been used and which mechanisms triggered the deep learning activities. 
By subsequently asking for three statements or golden rules about providing feedback to 
promote deep learning, participants were encouraged to speak freely about their ideas 
on what might help to promote deep learning in SPOCs and why this might help. Other 
questions asked to all participants were to prompt and/or probe for additional information.

Table 1

Interview questions supplemented with probing questions

1. Do you have experience with promoting deep learning through feedback in face-to-face 
education? If yes: please describe at least one example. What was the context, what kind 
of feedback intervention was used, why did it lead to deep learning, and what was the 
learning outcome?

2. Do you have experience with promoting deep learning through feedback at a SPOC? If 
yes: please describe at least one example. What was the context, what kind of feedback 
intervention was used, why did it lead to deep learning, and what was the learning 
outcome?

3. Do you think you can use the same interventions in face-to-face education as in SPOC(s)? 
Why (not)?

4. If you were to tell me three statements or golden rules about how to provide feedback to 
promote deep learning in SPOCs, what would you say?

Focus group session
During the focus group session, a short introduction was provided to present the results 
of the interviews and to explain the definitions of SPOCs, feedback, and deep learning. 
Participants were informed about the summarized results of the interviews in terms of 
contexts, mechanisms, and desirables outcomes. Then they were asked to brainstorm 
in three rounds about the results of the interviews. Every round involved different group 
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compositions. Following their suggestions in the small groups, they collaboratively 
discussed the interventions and mechanisms in more depth in order to conclude how 
feedback may promote deep learning in SPOCs.

Analysis
The analysis of the data proceeded in stages, using NVivo to code and retrieve the data. 
First, the interviews and focus group session were audio recorded and transcribed. To avoid 
misrepresentation and misinterpretation of interviewees’ statements, the transcript and a 
summary of the transcription were sent to each participant for member checking (Poortman 
& Schildkamp, 2012). The focus group participants received a report for verification, which 
was created based on the transcript and notes. All participants agreed with the transcribed 
content. Second, the transcripts of the interviews and focus group session were inductively 
coded into meaningful categories by the first author, using open coding (Cresswell, 2007). 
Fragments of all texts of which the corresponding code was debatable according to the first 
researcher, which came to less than 2.5% of all texts, were discussed by the full research 
team. Next, each meaningful category has been classified using the theme Intervention and 
the theme Mechanism, according to the CIMO-logic. Then the first author moved to more 
selective coding stages according to an iterative process. Based on the previous round of 
analysis, the codes have been revised. On the basis of the data, some codes have been 
merged, deleted or reformulated. Subsequently, all data were analyzed again, now with the 
new codes. Considering the open and grounded nature of this analysis (Bogdan & Biklen, 
2003) at every coding stage, all different categories were discussed by the research team 
until agreement on the categories’ content, as well as the codes, was reached.

To enhance reliability in coding, an independent researcher also analyzed a random 
sample of approximately 10 percent of the data for calculating the inter-rater reliability. 
The percentage of agreement was 93%. Internal validity was further enhanced due to the 
description of the results, which were context-rich, meaningful, and thick. External validity 
was promoted by including respondents’ quotes and by describing the coherence with the 
theoretical framework.

Reasoning from the perspective of the CIMO-logic, the interventions that were derived 
from the data into meaningful categories are suggestions from respondents on how online 
feedback could overcome the problems mentioned in the specific context of a SPOC. 
Only interventions that are scalable, that is, without being very time-consuming, were 
selected as meaningful categories, in light of the constraints of shrinking staff budgets 
and expanding student numbers. For example, feedback interventions such as direct 

conversations with videoconferencing tools between instructor and student have been 
excluded for this reason, despite their potential in achieving deep learning.

The mechanisms that derived from the data shed light on why interventions lead to 
the desired outcome, which is deep learning. Each of the mechanisms was classified into 
one of the categories of Ke and Xie’s online learning interaction model (2009): 1) social 
interaction, 2) knowledge construction, and 3) regulation of learning.

To ensure quality in all of the steps described, an audit was conducted by an 
independent researcher concerning all steps of data gathering and analysis (Akkerman, 
Admiraal, Brekelmans, & Oost, 2008). The audit had both a formative and a summative 
function. As a consequence, the auditor assessed the steps taken several times during 
the study and at the end of the study. This resulted in an audit report with questions 
and answers, mostly about the analysis of the data. For that reason, there have been 
some adjustments in the description of the analysis in this article. Thereafter, the auditor 
reviewed the study again and affirmed it as being visible, comprehensible, and transparent. 
According to the auditor, decisions are explicated and communicated, decisions have been 
substantiated and decisions are acceptable according to standard, values, and norms.

3.4 Results

In the results of this study, we describe design propositions to overcome challenges in 
promoting deep learning in SPOCs according to the CIMO-logic. The design propositions 
consist of the Context (specific challenges in SPOCs) in which feedback Interventions 
will trigger student Mechanisms that will lead to the desired Outcome (deep learning). 
We start with describing four main student mechanisms by which deep learning (the 
desired outcome) can be achieved in SPOCs (context). After that we address how these 
mechanisms can be triggered by feedback interventions. The letter after each quote refers 
to either an instructor (I) or student (S). Where the suggestions of students were additional 
to those of instructors, it was explicitly mentioned that this originated from students.

Student Mechanisms
The mechanisms in this study are the processes that are internal to the student. They 
describe how students engage in learning activities, which largely determines the quality 
of the learning outcomes they attain (Vermunt & Verloop, 1999). Knowledge concerning 
the mechanisms sheds light on why interventions lead to the desired outcome, which is 
deep learning. Mechanisms are: 1) Feeling personally committed, 2) Asking and providing 
relevant feedback, 3) Probing back and forth, and 4) Understanding one’s own learning 
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process. Each of the mechanisms has been categorized according to the Online Learning 
Interaction Model (Ke & Xie, 2009) as a) Social, b) Knowledge construction, or c) Regulation.

Mechanism 1: Feeling personally committed (category: social)
If students are personally addressed, they feel personally committed and accept the 
feedback more easily. According to the instructors, possibilities to do so in online education 
have not been optimally utilized yet. One of the instructors said: “One of the benefits of 
online learning, I think, is the transparency. Because students write assignments, receive, 
and give feedback, it is easy to get the picture: he is there, they are there, and those 
guys over there still don’t get it” (I8). Another instructor explained, “Here’s what I find is 
the benefit: in a classroom situation you rarely have the opportunity to ask, to focus on 
what every single student thinks or what every student is thinking about that question. 
In a classroom you only have a limited amount of time and you may have three, four, five 
students answer that question, but you don’t know what every student is thinking. In an 
online course you have the opportunity to get that student to respond to that–every single 
student to respond to that question and you have the opportunity to provide one-on-one 
feedback and ask those questions. In a face-to-face classroom I would never know those 
students who weren’t thinking… You only see the stars, basically” (I7).

Students will prefer to choose a deep learning approach once they feel personally 
committed, which can be achieved through tailored feedback: “The individualization, the 
differentiation that you can give to students in an online environment is so much greater 
than you can do in a face-to-face classroom.” (I4).

Mechanism 2: Asking and providing relevant feedback (category: knowledge construction)
To learn how to focus on a deep learning approach, students indicate that it helps them 
to learn how to ask for feedback, but also how to provide peer feedback that promotes 
deep learning. Instructors confirm this. One of them adds: “I think it is very instructional 
for students to provide feedback, for themselves. That they learn how to grade such a 
piece of work, what criteria are being used. And they will have to keep doing so, later in 
their life, when they are working at the university or elsewhere” (I6). Students said that 
they haven’t been taught how to provide meaningful feedback and that it is hard to learn 
it oneself. Instruction will thus be useful.

Compared to face-to-face education, students tended to ask for feedback more 
frequently, just because it is easier since there seems to be an opportunity 24 hours per 
day. Both instructors and students also tend to provide feedback faster in online education 
because the virtual learning environment enables them to be very quick. Both instructors 

and students think that this fast way of asking for and providing feedback may promote 
more of a surface approach to learning. And because the number of feedback requests is 
so high, it is difficult for students all to get involved in a dialogue with the instructor. An 
instructor explains how he deals with the large number: “We selected the most important 
issues and also some examples, and that was what we discussed” (I5). Thus, according to 
the members of the focus group, it may help students to learn how to prioritize feedback 
requests.

Mechanism 3: Probing back and forth (category: knowledge construction)
In order for deep learning to occur, students and instructors experienced a need for a back-
and-forth probing to take place. By presenting ideas and getting feedback on these ideas 
by ping-ponging back and forth with peers and/or instructor, students thought deeply and 
got the opportunity to combine what they already knew with new knowledge. It required 
an environment in which students felt safe and interacted comfortably with each other and 
with the instructor. According to a student: “You need to build a relationship with each other 
in order to be motivated and to be able to accept the feedback, so someone must be open 
to receiving feedback” (S1). Another instructor explained: “The feedback that works best is 
the feedback in which you can keep asking questions after each response from the student. 
As a dialogue. Because that really forces the student to think deeply” (I1). Back-and-forth 
probing can be either synchronous or asynchronous, but most respondents preferred it 
as synchronous: “It becomes snappier, it is easier to ask questions right away, to help the 
student to take the necessary steps and to think deeper” (I8).

Mechanism 4: Understanding one’s own learning process (category: learning regulation)
Both instructors and students expressed the view that deep learning can be promoted by 
letting students apply their knowledge, for example, in a scenario or case study. Students 
will have to try to apply new information in other contexts, which enables them to create 
new knowledge and to make connections with prior knowledge and new concepts. They 
will have to go through various steps and receive feedback on each step. By doing so, they 
engage themselves in meaningful ways that enable them to reflect deeply on the learning 
activity and the feedback they have received.

Creating the right feedback for each step to be taken requires forward thinking. One of 
the instructors explains: “I found that very little deep learning occurs online anyway, unless 
there is some type of a scenario, or they have to apply it in a case study. In other words, it’s 
forward thinking. I would call it that the deep learning occurs when you have opportunities 
for forward thinking, forward looking. ‘What would you do if…? What would happen if…? 
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What’s the projection if this?’ And it’s a little bit of what-if/then kind of thinking, that I think 
precedes all of the other learning. And without that, I don’t think that it really progresses 
further” (I4). This mechanism helps students to be prepared for opportunities to develop 
the capacity to regulate their own learning as they progress through higher education.

Triggering mechanisms through feedback interventions
The mechanisms described above can be triggered by several feedback interventions, 
which are described in three following categories: 1) Feedback management 2) Peer 
feedback, and 3) Automatic feedback. The mechanisms and interventions are summarized 
in figure 2.

Figure 2. Interventions and mechanisms according to the instructors and students.

Feedback management Interventions
The Feedback management interventions describe how to manage online the monitoring 
and provision of feedback to and among students in such a way that deep learning is 
promoted. For each intervention, the dominant mechanisms that were identified in this 
study are indicated in italics.

Intervention A: Collect student information in advance
In order to make students feel personally committed and to estimate what feedback is 
needed, it helps to collect student data before the start of the course. Student data involved 
learning characteristics, such as the education level, results on a pre-test, information on 
expectations, personal learning objectives, and motivation. Collecting this data benefited 
the feedback provided, because it enabled instructors to adjust their feedback to the needs 
of the students and thus make it more specific. The relatively convenient availability of 
student data in SPOCs compared to face-to-face education may compensate in part for 
the lack of facial contact. For instructors in SPOCs, knowing more about their students 
helped them to formulate the feedback to make it more tailored to the student’s needs. 
Specific suggestions of how to implement this intervention mentioned in interviews and/
or focus group have been added in Table 2.

Table 2

 Specific suggestions of Intervention A

• Ask students to introduce themselves in a short videoclip.
• Ask students before the course whether they go for gold, silver, or bronze, or how 

much time they are willing to invest.
• Ask students how they describe their desired learning process.

Intervention B: Monitor progress using a dashboard
Instructors monitored students’ progress during their education using a dashboard. 
The dashboard provided the instructor with an analysis of student data such as their 
contributions to assignments and discussion forums, questions, completion rates, 
and grades. It enabled instructors to intervene during the course and provide specific 
personalized formative feedback, for example when students skipped certain necessary 
steps or when they tended to think in a wrong direction. According to instructors, receiving 
personalized feedback helps students to feel more personally committed and may help 
them to understand their own learning progress better–especially when the dashboard 
is visible to the students themselves, as members of the focus group suggested. Specific 
suggestions of how to implement this intervention mentioned in interviews and/or focus 
group have been added in Table 3.
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Table 3

Specific suggestions of Intervention B

• Use tracking data and technical possibilities to monitor students.
• Ask students during the course what type of feedback they need the most.
• Ask alumni (of the same online course) what type of feedback they would have 

liked.
• Create a visual map where students can see where they are, where they are 

going, and when they can ask for feedback.

Intervention C: Bring requests back to the essentials
Participants in the focus group suggested reducing the number of feedback requests 
and letting students prioritize the issues they want to receive feedback on. Instructors 
suggested teaching students how to ask for the right feedback and guiding them during 
this learning process by reflecting on the type of feedback questions they ask. Instructors 
in SPOCs expect this to be useful in aligning the learning activities with the learning goals 
and the assessment goals so that they all promote deep learning. Moreover, it will help 
students to ask for (more) relevant feedback. Specific suggestions of how to implement 
this intervention mentioned in interviews and/or focus group have been added in Table 4.

Table 4

Specific suggestions of Intervention C

• Set requirements on each feedback request.
• Require an argumentation on each feedback request.
• Provide all students with a limited number of vouchers to be used for a feedback 

request.
• Provide not only individual feedback but also general feedback that is relevant 

from everyone, so that students can learn from the feedback provided to others 
students.

• Establish small groups and ask them to discuss the (peer) feedback provided 
within their group. Each group can ask only the remaining questions to the 
instructor.

Intervention D: Discuss and rate the quality of the feedback
Students suggest that teaching them how to provide relevant feedback may promote deep 
learning. To do so, participants in the focus group suggested letting students discuss and 
rate the quality of the feedback they provide and receive. By discussing and rewarding 
the quality of the feedback provided, students aim to learn how to focus on deep learning 

and how to increase the quality of their feedback. This might also help to give students 
recognition for the effort they make to provide good feedback.

According to the interviewed respondents, feedback to promote deep learning should 
include many questions to elicit deep learning. A discussion could start with an instruction 
on, for example, what questions are helpful to promote deep learning, such as what-if/then 
questions; for example, “What would you do if…?” “What would happen if…?” “What’s the 
projection if this...?” Specific suggestions of how to implement this intervention mentioned 
in interviews and/or focus group have been added in Table 5.

Table 5

Specific suggestions of Intervention D

• Provide all students with an instruction about why and how to provide feedback 
aimed at deep learning, including examples of good and bad feedback.

• Design an online marketplace in which students “trade” feedback: each peer’s 
feedback can be rated by the feedback receiver with a certain number of points.

• Reward good feedback, for example by a special certificate, badge, or 
responsibility.

• Give students the possibility to thank each other for their feedback, for example, 
by letting them “like” the feedback.

Peer feedback types
Amongst the participants, peer feedback is considered as an appropriate and scalable 
intervention to activate the mechanism “asking and providing relevant feedback” and, once 
delivered in dialogue form, the mechanism “probing back and forth.” However, it may also 
trigger other useful mechanisms. Dominant mechanisms have been indicated in italics 
below. Different types of peer feedback to promote deep learning can be distinguished.

Intervention E: Encourage asynchronous oral peer feedback (audio or video)
Instructors encouraged the involvement of peers in feedback processes and invited them to 
provide their feedback in spoken form. Even though nearly all interviewed instructors and 
students used only written feedback in online education, several instructors and students 
mentioned the expected potential of oral peer feedback. It was quicker and more personal, 
and using the voice and inflection made it easier to be critical, to deliver bad and good 
news, and to add nuances. In contrast to the written feedback, it added the richness 
of tone of voice, and, by using video even of facial expressions, it made students feel 
personally committed and more connected to the course material. And according to one 
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of the instructors, students listened to it more, because they typically accessed it on their 
smartphones and their tablets. Specific suggestions of how to implement this intervention 
mentioned in interviews and/or focus group have been added in Table 6.

Table 6

Specific suggestions of Intervention E

• Be sure to communicate the technical requirements before the course.
• Explain to students that they will not be judged on how they talk, but on the 

feedback they provide.
• Provide clear instructions, so that the emphasis lies on the content, not on the 

method.
• First, teach students how to provide feedback aimed at deep learning, including 

both good and bad examples.
• Use very clear criteria on which students have to provide their peer feedback.

Intervention F: Encourage written asynchronous peer feedback
Teaching students how to provide written peer feedback that is focused on deep learning 
and is provided as a dialogue was recommended by both instructors and students and 
confirmed by members of the focus group. This creates awareness about the type of 
feedback that can be given and stimulates critical thinking, questioning, and reflecting. 
When providing feedback in written form, there is more time to think about it thoroughly 
and to formulate it carefully. Doing so in a dialogue form by probing back and forth, students 
can ask each other questions, reflect, and respond to each other, which encourages deep 
learning. Compared to oral feedback, written peer feedback was found to promote deep 
learning even more effectively because of the more precise type of feedback students are 
able to provide.

According to both the interviewed instructors and students, students often learn more 
from providing feedback than from receiving feedback. Specific suggestions of how to 
implement this intervention mentioned in interviews and/or focus group have been added 
in Table 7.

Table 7

Specific suggestions of Intervention F

• If possible, compose multidisciplinary groups, so that every student can contribute 
added value to the others.

• First, teach students how to provide feedback aimed at deep learning, including 
both good and bad examples.

• Use very clear criteria on which students have to provide their peer feedback.
• Take the limited time from students into account by, for example, adding a 

maximum number of characters for the assignment, which decreases reading time 
of the students that provide feedback.

• Let students collaborate in an assignment, for example in an online debate, 
and provide peer feedback to each other whilst working together as part of the 
assignment.

Intervention G: Support group work
Both instructors and students mentioned online group work as a learning method in 
which deep learning could be promoted through feedback. Instructors steered the 
students towards different group assignments and stimulated personal commitment and 
interaction. By doing so, students felt motivated and encouraged to be engaged, to reflect 
and to explicate what they have learned. The instructor taught students to suspend their 
opinions to create a dialogue and to construct questions in such a way that higher-order 
thinking is necessary for the others to answer the questions. This not only stimulated back 
and forth probing, but also made students feel personally committed, which may have 
motivated students to work just a little harder. Specific suggestions of how to implement 
this intervention mentioned in interviews and/or focus group have been added in Table 8.

Table 8
Specific suggestions of Intervention G

• Invite students to share the meaning of the course material to themselves with the 
group.

• Tell students the value of an academic dialogue and why this is a mandatory part 
of the course, not an optional part.

• Let students know how much their contribution to the dialogue within the course 
is appreciated.

• Design “an online informal room” within the course environment to let students 
get to know each other better and to stimulate the dialogue.

• Encourage students to respond as well as post.
• Require regular participation for credit.
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Intervention H: Provide organized synchronous feedback
Instructors organized sessions in which students discussed their work and their feedback. 
The synchronous character made students feel more personally committed than written 
feedback. The simultaneous communication enabled back and forth probing. The prompt 
feedback gave the students the opportunity to adjust their performance immediately. 
Both students and instructors said that they appreciated the opportunity to ask for 
immediate clarification in such a way that the feedback process became a dialogue. Specific 
suggestions of how to implement this intervention mentioned in interviews and/or focus 
group have been added in Table 9.

Table 9

Specific suggestions of Intervention H

• Establish small groups. Sizes that allow for meaningful discourse are usually about 
4 to 6 students. There are several online tools available to create online groups.

• Establish beginning and ending times, taking the time zones of international 
students into account.

• Consider time zones of international students in assigning groups. There are 
several online tools available to create online groups considering time zones.

• Before every meeting, start with the agreement that everyone will focus solely on 
the meeting instead of trying to multitask, what members often tend to do during 
a synchronous feedback session according to the interviewed instructors.

• Combining a synchronous feedback session with collaborating can be a good 
method to provide and receive immediate feedback, such as “synchronous 
coproduction.”

• Ensure that the technical aspect is well organized before the meeting, as this still 
is often a problem during synchronous online meetings.

Automatic feedback
Intervention I: Add scenario-based multiple-choice questions
Add scenario-based multiple-choice questions, aimed at deep learning, to the course 
design. Scenario-based multiple-choice questions contain follow-up questions and may 
be represented by a tree structure. Questions should be asked in such a way that students 
are encouraged to synthesize information, draw conclusions, and support findings, and 
reflect on them.

Online students appreciate multiple choice questions because of the active method 
and the immediate feedback that provides them with understanding of their own learning 
process. Even though none of the respondents have experience with multiple choice 

questions specifically aimed at deep learning, most think it will be possible. It requires 
much precision and thinking very carefully about the questions and the responses, and 
will therefore be time-consuming during the development phase. However, if the number 
of students is large enough, the time investment will be worth it. A specific suggestion of 
how to implement this intervention mentioned in interviews and focus group have been 
added in Table 10.

Table 10

Specific suggestion of Intervention I

• Use a test matrix, which is a spread sheet that suggests test and captures test 
results by laying them out in the form of a table. It is used to determine the 
coverage of the learning objectives and to improve the validity and the quality of 
the test.

3.5 Discussion

Promoting deep learning is an important task for higher education, which is increasingly 
conducted online. SPOCs may be a form of online learning that has much potential for deep 
learning because of its small groups and relatively high number of interaction possibilities. 
In a previous study (Filius et al., 2018), we showed that instructors experience specific 
challenges when trying to promote deep learning in SPOCs. This previous study resulted in 
a description of five main challenges: alignment of learning activities, insights into student 
needs, adaptivity in teaching strategy, social cohesion, and creating dialogue. To meet these 
challenges, the incorporation of feedback may have significant potential.

Therefore, the aim of this study was to provide scalable design propositions for 
instructors in SPOCs to promote deep learning through online feedback. Design 
propositions have been formulated according to the CIMO-logic. Specific attention was 
paid to the mechanisms behind the interventions as they are central to the plausibility of 
a design principle (van Aken, 2004).

The results match with the categorization used by the Online Learning Interaction 
Model of Ke and Xie (2009), which also aims at deep learning. Their three categories 
could be extended by the mechanisms found in this study. We suggest that interaction 
in the category “social interaction” may promote deep learning if it makes students feel 
personally committed. To make them feel that way, it helps students to receive adapted 
and individualized feedback. Online learning interaction in the category “knowledge 
construction” should, in order to promote deep learning, be aimed at probing back and forth, 
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as a dialogical process. This is in line with previous studies such as the work of Rakoczy, 
Harks, Klieme, Blum, and Hochweber (2013), who indicate that receiving feedback is just as 
important as providing feedback. To fully exploit the feedback, students should be actively 
engaged in the feedback dialogue. In that same “knowledge construction” category we 
argue that it is important for students to learn how and when to ask for relevant feedback. 
This is supported by Nicol (2010), who argues that getting students to request feedback, 
to respond to feedback, and to actively connect feedback to their assignments might result 
in students’ paying more attention to, and being able to use, instructor feedback. Geitz 
et al. (2015) suggest that this may be explained by the fact that learning how and when 
to ask for exactly what type of feedback helps students to be more in control and to add 
personal meaning to the feedback. Quality of feedback is important, but the quality of the 
interaction with the feedback may be even more important. Moreover, it helps instructors 
to manage their time effectively.

Regarding the third category, “regulation of learning,” interaction to promote deep 
learning is especially useful when it provides students with more insight into their own 
learning process. This has been confirmed by other research: students must be equipped 
with the skills to think for themselves, to set their own goals, and to make improvements to 
their work while it is being produced (Andrade, Du, & Mycek, 2010; Molloy & Boud, 2013; 
Narciss, 2013; D. R. Sadler, 2013). Students need to develop awareness and responsiveness 
so they can detect anomalies or problems for themselves (D. R. Sadler, 2013). According 
to Topping (1998), these self-regulation skills provide students with skills that they will 
need not only during their higher education, but also during their future life. Students who 
are more effective at self- regulation produce better feedback or are more able to use the 
feedback they generate to achieve their desired goals (Butler & Winne, 1995). Interestingly, 
it is shown that peer feedback helps students to obtain these self-regulation skills even 
better than instructor feedback does (Planar & Moya, 2016). And peer feedback may be 
useful for instructors to manage their time effectively.

With the current high student-staff ratio, it may be difficult for instructors to engage 
in dialogue with students. Therefore we specifically aimed for scalable interventions. 
This possibly excluded several instructor-student interventions. Results suggest that 
scalability occurs in three categories of interventions. The first category concerns feedback 
management, which seeks to reduce the range of tasks of the instructor or to better 
facilitate the instructor. As feedback should be adaptive in order to be effective (Nicol, 
2010) and adaptive feedback is considered to be a challenge in the specific context of 
SPOCs (Filius et al., 2018), the interventions in this category offer possibilities to allow the 
provision of adaptive feedback to become more feasible. The second category concerns 

peer feedback, which has been shown to have much potential for promoting deep learning. 
Boud et al. (1999) suggested that working with peers rather than with the instructor may 
promote higher-order thinking. Anderson and Rourke (2002) confirmed that discussions 
by peers were useful in achieving higher-order, but not lower-order, learning objectives 
because the controversial perspectives offered by other peers disturbed students’ initial 
understanding of the content and therefore prompted them to process it thoroughly. Based 
on the results of this study, we suggest that the mechanisms found may play an important 
role in determining whether the peer feedback interventions will lead to deep learning. 
Automatic feedback is the third category. Although automatic feedback can be provided 
for most constructed response items (Benson, 2010), the use to specifically promote deep 
learning has, to the best of our knowledge, not yet been fully explored. Since both students 
and instructors have expectations that this may lead to deep learning, this paper may 
lead to further investigation of the use of automatic feedback to promote deep learning 
in SPOCs.

How might instructors use the findings in this paper? One practical proposal is that 
instructors in SPOCs examine current feedback practices in relation to the interventions 
and mechanisms as described above. Especially, we expect that combinations of several 
feedback interventions, triggering multiple mechanisms, may support deep learning in 
SPOCs. An examination of this kind might help identify where feedback practices might 
be strengthened. However, the design propositions presented here do not exhaust all 
interventions that instructors might perform to promote deep learning in SPOCs. They 
merely provide a starting point and emphasize the importance of framing feedback as a 
dialogical process with active engagement of students. The research challenge is to refine 
these design propositions, identify gaps, and gather further evidence about the potential 
of feedback to promote deep learning.

Learning in an online environment can constitute a positive springboard to the new 
role that instructors need to take on in an online education model where the student is at 
the center of the learning process (Planar & Moya, 2016). Given this new role, it is crucial 
to develop and analyze learning methods that enable a greater amount of dialogue among 
the students in the learning process (Planar & Moya, 2016). This present study provides 
relevant insights into how and why deep learning can be promoted in SPOCs. Since this 
study is exploratory in nature, we recommend to focus subsequent research on examining 
the findings on a larger scale. For a follow up study, we also recommend to aim at different 
methods for assessing deep learning, such as grades or academic performance in general. 
Further on, we chose deliberately to focus primarily on the perspective of the instructors. 
Therefore, the perspective of the students has been used only as a supplement and thus 
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we have limited the number of students to four. A next study could include the perspective 
of the students and compare them with the findings in this study. Future research should 
be aimed at how feedback interventions are better suitable for promoting deep learning 
while also considering the specific learning mechanisms that should be activated within 
the different contexts and the workload that instructors experience. Future research could 
also include combinations with other instruments other than feedback, such as collaborative 
assignments and integrate earlier research into, for example, concept maps (Hay, 2015), 
cross-cultural chat (Osman & Herring, 2007), podcasting (Pegrum, Bartle, Longnecker, 
2014) and online asynchronous discussions (Du, Harvard & Li, 2005).

As we explore the relatively young field of SPOCs, the results of this study show 
that feedback as a dialogical process may contribute to solving the current challenges 
of instructors in SPOCs to achieve deep learning with their students. Specific attention 
has been paid to the mechanisms that are internal to the student and can be triggered 
by feedback interventions. Findings concerning the mechanisms sheds light on why 
interventions lead to the desired outcome, which is deep learning. It is essential to continue 
this line of research and to explore systematically the implementation of the design 
principles, both on learning processes and on learning performance.
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Abstract

This study is focused on how peer feedback in SPOCs (Small Private Online Courses) 
can effectively lead to deep learning. Promoting deep learning in online courses, such as 
SPOCs, is often a challenge. We aimed for deep learning by reinforcement of ‘feedback 
dialogue’ as scalable intervention.

Students provided peer feedback as a dialogue, both individually and as a group. They 
were instructed to rate each other’s feedback, which was aimed at deep learning. Data from 
questionnaires from 41 students of a master epidemiology course were used to measure 
for each feedback assignment to what extent deep learning was perceived. The feedback 
received by students who scored extremely high or low on the questionnaire was analyzed 
in order to find out which features of the feedback led to deep learning. In addition, students 
were interviewed to retrieve information about the underlying mechanisms.

The results support the view that peer feedback instruction and peer feedback rating 
lead to peer feedback dialogues that, in turn, promote deep learning in SPOCs. The value 
of peer feedback appears to predominantly result from the dialogue it triggers, rather 
than the feedback itself. Especially helpful for students is the constant attention to how 
one provides peer feedback: by instruction, by having to rate feedback and therefore by 
repeatedly having to reflect. The dialogue is strengthened because students question 
feedback from peers in contrast to feedback from their instructor. As a result, they continue 
to think longer and deeper, which enables deep learning.

Practitioner Notes

What is already known about this topic:
• Higher education aims for deep learning.
• Peer feedback as a dialogical process may contribute to deep learning in SPOCs.
• Underlying student mechanisms that trigger deep learning, are ‘feeling personally 

committed’, ‘asking and providing relevant feedback’, ‘probing back and forth’ and 
‘understanding one’s own learning process’.

What this paper adds:
• Peer feedback instruction and peer feedback rating lead to dialogues that, in turn 

promote deep learning. Especially helpful for students is the constant attention to 
how one provides peer feedback: by instructions on how to provide feedback aiming 
for deep learning, by having to rate feedback and therefore by repeatedly having to 
reflect on the subject matter.

• The added value of peer feedback is shown by how students tend to question 
feedback from peers more compared to feedback from their instructor, and therefore 
they continue to think longer and deeper, which enables deep learning.

• However, theoretical sources in peer feedback may support surface learning. 
Students, probably unconsciously, trust theoretical sources blindly. This may cause 
feedback receivers to choose a surface learning approach.

Implications for practice and/or policy:
• Results provide instructors with insights in how mechanisms work and how they 

can be considered when designing and implementing feedback interventions.
• Instructors should pay sufficient attention to the instructions as part of the feedback 

dialogue, preferably by means of a long-term learning pathway, allowing feedback 
a structural place in the curriculum.

• Dialogic peer feedback aimed at deep learning initially calls for a time investment, 
but in time it may cater to the instructor’s need for a scalable method and to the 
student’s need for personalized feedback that promotes deep learning.
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4.1 Introduction

Higher education aims for deep learning and increasingly provides education on-line, such 
as through SPOCs (Small Private Online Courses). Deep learning involves critical thinking, 
integrating what the student is learning with what he or she already knows, and creating 
new connections and concepts (Biggs, 1999; Marton & Säljö, 1984; Ramsden & Entwistle, 
1983). Deep learning may be a challenge in the context of SPOCs (Filius, de Kleijn, Uijl, 
Prins, van Rijen and Grobbee, 2018a) due to asynchronous, written interaction and the 
lack of visual cues and body language (Garrison & Kanuka, 2004; Uribe & Vaughan, 2017). 
Previous research (Ertmer et al., 2007a; Filius et al., 2018a; Gikandi & Morrow, 2016; Stone 
& Delahunty, 2015) suggests that peer feedback by dialogues assists in solving challenges 
of instructors in SPOCs to achieve deep learning. In this study we follow Duijnhouwer’s 
definition of feedback, which is “information provided by an external agent regarding some 
aspect(s) of the learner’s task performance, intended to modify the learner’s cognition, 
motivation and/or behavior for the purpose of improving performance” (Duijnhouwer, 2010). 
Peer feedback contains information provided by fellow students, in contrast to feedback 
from instructors or books (Hattie & Timperley, 2007). Dialogic peer feedback is a two-
way communication and involves students in interpretational meaning-making about the 
feedback (Geitz, Brinke, & Kirschner, 2015; Steen-Utheim & Wittek, 2017). Dialogic peer 
feedback may trigger mechanisms such as making students feel personally committed, 
enable students to ask and provide relevant feedback, to probe back and forth, and to 
understand their own learning process (Filius, de Kleijn, Uijl, Prins, van Rijen and Grobbee, 
2018b).

In this study, the feedback dialogue is implemented in three steps: feedback instruction, 
feedback provision and rating, and feedback discussion. We aim to examine to what extent 
this feedback dialogue leads to the intended deep learning outcome, which has been 
operationalized by critical thinking, connecting concepts, and creating new concepts. We 
will also examine the extent to which this has been caused by the student mechanisms 
of 1) feeling personally committed; 2) asking and providing relevant feedback; 3) probing 
back and forth; and 4) understanding one’s own learning process.

4.2 Dialogic peer feedback to promote deep learning in SPOCs

Deep learning outcome
In recent decades, research related to student approaches to learning has identified 
two main ways that students approach learning: the deep learning approach and the 

surface learning approach. Deep learning can be visualized on one side of a continuum 
where students are aiming for understanding, with surface learning on the other side of 
the continuum where they are aiming to memorize or reproduce the material for a test 
(Aharony, 2006; Biggs, 1999; Hall, Ramsay, & Raven, 2004). With deep learning the 
student approaches learning with the intention to understand and construct meaning, 
and consequently, think critically, relate new ideas to previous knowledge and search for 
relationships among the material (e.g. Akyol & Garrison, 2011; Biggs, 1999; Booth, Luckett, 
& Mladenovic, 1999; Pegrum, Bartle, & Longnecker, 2014; Trigwell, Prosser, & Waterhouse, 
1999). On the other hand, surface learning is to a large extent externally focused. It is the 
tacit acceptance of information and memorization as isolated and unlinked facts. Learning is 
then focused on recalling and regurgitating information, which leads to superficial retention 
of material for examinations (Biggs, 1999). Students that approach learning with a surface 
approach, study with the intention to acquire only sufficient knowledge to complete the task 
or pass the course. Elements from deep learning, such as critical thinking, integrating new 
knowledge, and creating new connections (Biggs, 1999; Entwistle & Tait, 1990; Marton 
& Säljö, 1984), are important because they lead to a more personal understanding. It 
enables students to relate the content to personally meaningful contexts or to existing prior 
knowledge, theorize about what is learned, ‘playing’ with the task by forming hypotheses 
about how it relates to other known or interesting items, and deriving extensions and 
exceptions. Students are unlikely to reproduce high-quality learning outcomes through a 
surface approach to learning (Hall et al., 2004; Nelson Laird, Seifert, Pascarella, Mayhew, 
& Blaich, 2014). However, as said, the way to promote deep learning may be different in 
the specific context of a SPOC compared to face-to-face learning (Filius et al, 2018a).

The context of SPOCs
SPOCs (Fox, 2013) are small-scale online courses and represent a specific, defined form of 
fully online education. In comparison with Massive Online Open Courses (MOOCs), SPOCs 
are characterized with a small number of students in one class (15-20), significant instructor 
guidance who is often assisted by an e-moderator, significant peer interaction, and usually 
fixed start- and end-dates. In contrast to MOOCs, students usually start a SPOC with the 
intention not to just participate in part of the course, but with the intention to complete it. 
This, in combination with the small group and the high amount of interaction (Uijl, Filius, & 
Ten Cate, 2017), may be the cause of the relatively high retention rates (>90%) (Filius et 
al, 2018). Since interaction and a sense of community may be considered prerequisites for 
deep learning (e.g. Ertmer et al, 2007), SPOCs may be a type of online learning for higher 
education that has good potential to promote deep learning. However, this interaction is 
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often asynchronous and written, without students seeing each other, which may have 
consequences for the choice for a deep learning approach.

Dialogic feedback interventions
A specific form of interaction is feedback, more specifically, dialogic feedback. Feedback is 
part of the interactive components of teaching and learning and can therefore be seen as 
central to pedagogy. The concept ‘dialogic feedback’ arose mainly from limitations identified 
from studies of feedback practices in higher education, such as not understanding the 
feedback, finding it too difficult to act upon, and receiving it too late (Steen-Utheim & 
Wittek, 2017). To overcome these limitations, the concept ‘dialogic feedback’ emphasizes 
the importance of interaction between the feedback provider and the feedback receiver 
beyond the initial feedback, as well as the importance of engaging in a dialogue about the 
feedback and therefore the feedback enables a dialogue from which can be learned (Boud & 
Molloy, 2013; Orsmond, Merry, & Reiling, 2005; Ruegg, 2015). Thus, Carless (2013) defines 
dialogic feedback as “interactive exchanges in which interpretations are shared, meanings 
negotiated and expectations clarified” (p. 90), as opposed to feedback as a monologue from 
the feedback provider to the feedback receiver (Nicol, 2010) without an explicit trusting 
relationship (Carless, 2013). To that end, dialogic peer feedback may be considered as a 
form of collaborative learning because it provides students with opportunities to work 
interactively together and create new knowledge.

Peer feedback is the most common feedback, after instructor feedback (Guasch, Espasa, 
Alvarez, & Kirschner, 2013). Nicol, Thomson, and Breslin (2014) define peer feedback as 
an arrangement whereby students evaluate and make judgments about the work of their 
peers and write comments. They provide feedback on others’ work and receive feedback on 
their own work. Students usually prefer instructor feedback over peer feedback, since peers 
are usually not experts. However, peer feedback may also have advantages, as peers have 
equal status and training, so their relationship is not disturbed by a hierarchical relationship. 
Moreover, the feedback is often more timely (Finn & Garner, 2011). Another advantage of 
peer feedback is that not only the receiver, but also the provider, may learn from it (Cho 
& Cho, 2011; Ertmer et al., 2007; Sapouna, 2016). By considering other students’ work, 
students deepen their own learning and increase their motivation to learn (Trevelyan & 
Wilson, 2012). Providers improve their higher-level learning skills and practice to evaluate, 
monitor, and regulate their own learning. They may learn to reflect, become more critical, and 
even improve their own product. Providing peer feedback can lead to more knowledge and 
help students to make better evaluative judgments and to develop their metacognitive skills 
(Carless, 2013). Students compare and question ideas, evaluate, suggest modifications, 

reflect, plan, and regulate their own thinking. Feedback providers learn to think critically, 
connect to new knowledge, explain, and take different perspectives (Van Popta, Kral, 
Camp, Martens, & Simons, 2017). Thus, students are offered the opportunity not only to 
reflect on the work of their peers, but also on their own work, which over time can lead to 
increased learning (Ertmer et al., 2007). And despite the evidence that peer feedback has 
advantages for students, authors such as Ion and colleagues (2016) state that student 
training in feedback skills may strengthen the advantages even more.

Hewett (2000) and Tuzi (2004) examined the use of feedback in online education, 
although not specifically aimed at deep learning. They emphasize the importance of peer 
feedback in online environments, such as SPOCs, suggesting that peer feedback can 
influence the students’ outcomes more than in face-to-face environments because of the 
ease of communication, as well as the near-absence of affective factors.

Peer feedback has advantages not only for students, but also for instructors in terms 
of their workload. Engaging in dialogues is challenging for instructors, especially when 
the number of students increases. This particularly applies to higher education SPOCs, 
where written communication puts further strain on limited instructor capacities (Filius et 
al, 2018a). To the best of our knowledge, there has been no previous research into the use 
of peer feedback aimed at deep learning in the specific context of SPOCs. Peer feedback 
may provide students with personalized feedback without correspondingly increasing the 
instructor’s workload when the student number, and thus the number of SPOCs, increases. 
Thus, in order to meet the challenges for instructors to promote deep learning in the specific 
context of SPOCs we aim to examine to what extent the feedback dialogue leads to the 
intended deep learning outcome. Therefore, we specifically selected scalable steps in the 
peer feedback intervention that, in our view, are most feasible in the educational practice 
of SPOCs. The three selected steps are: 1) Feedback training; 2) Feedback asking and 
receiving (written, both individual and as a group); and 3) Feedback discussion. In this study, 
all three have been implemented together and aim for reinforcement of the peer feedback 
dialogue to promote deep learning in SPOCs.

Students mechanisms to promote deep learning
To increase the potential impact of peer feedback on deep learning, it is crucial also to 
better understand which mechanisms affect learning and how these mechanisms can be 
supported (Gielen, Peeters, Dochy, Onghena, & Struyven, 2010). Student mechanisms 
describe how students engage in learning activities, which largely determines the quality 
of the learning outcomes they attain (Vermunt & Verloop, 1999). All student mechanisms 
related to deep learning involve some type of interaction, as interaction may be considered 
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as a prerequisite for deep learning (Cleveland-Innes & Emes, 2005). The Online Learning 
Interaction Model (Ke & Xie, 2009) addresses the different types of interaction that are 
needed for deep learning, which are social, knowledge construction, and learning regulation. 
We have deepened this model by descriptions of four specific mechanisms (Filius et al, 
2018b). The first mechanism is ‘feeling personally committed,’ which means that students 
are personally addressed and feel part of a group, which makes them accept feedback more 
easily. The second mechanism is ‘asking and providing relevant feedback,’ which refers to 
knowing how to ask and provide feedback aiming for deep learning. The third mechanism 
is ‘probing back and forth,’ which describes the way students present ideas and receive 
feedback on these ideas by ‘ping-ponging’ back and forth, which requires comparing 
and synthesizing information, drawing conclusions, and supporting conclusions. The last 
mechanism is ‘understanding one’s own learning process,’ which refers to how students 
understand what they have learned and what they still need to learn while applying new 
information in different contexts.

Present study
Promoting deep learning by peer feedback has been demonstrated to be an effective 
instructional strategy in face-to-face education (e.g. Lynch, McNamara, & Seery, 2012). 
But little is known about the role and extent of dialogic peer feedback in promoting deep 
learning in the specific context of SPOCs. Additionally, exploring the underlying student 
mechanisms will deepen our understanding of the appropriate interventions. To fill this 
gap, the main research questions are the following:

1. To what extent does the reinforcement of the feedback dialogue (feedback instruction, 
feedback providing and rating, feedback discussion) in SPOCs lead to the intended 
deep learning outcome (critical thinking, connecting concepts, creating new concepts)?

2. To what extent are the mechanisms (feeling personally committed, asking and 
providing relevant feedback, probing back and forth, and understanding one’s own 
learning process) triggered by reinforcement of the feedback dialogue (feedback 
instruction, feedback providing and responding, feedback discussion) in SPOCs?

We used the CIMO-logic (van Aken, 2007; van den Akker, 1999) to formulate the research 
questions. The CIMO-logic includes the problematic Context to which it applies, the 
Intervention proposed, and the Mechanism by which the desired Outcome is achieved. 
Figure 1 shows how the CIMO-logic has been applied in this study. The problematic context 
is defined by the specific challenges in SPOCs when aiming to promote deep learning. 
Problematic contexts elucidate the context dependency of the intervention. Interventions 

are purposeful measures, in this case activities that are formulated by the instructor in 
order to solve a design problem or respond to a need (Denyer, Tranfield, & van Aken, 2008; 
Midgley, 2000); in this study, the need is for deep learning in SPOCs. This is reflected in 
the first research question.

Van Aken (2004) indicates that the key question is not so much whether the intervention 
works, but what it is about the intervention that makes it work. Why does an intervention 
lead to a certain outcome in a specific context? This has been described in the second 
research question.

Figure 1. CIMO-logic in this study (based on Van den Akker, 1999)

We expect that the results support the view that peer feedback instruction, assignments, 
ratings, and discussion strengthen the feedback dialogue which, in turn, promotes deep 
learning in SPOCs.

4.3 Methods

Research Design
This is a three-phase mixed-method study, consisting of 1) questionnaires using a 
quantitative research method; 2) content analysis method (feedback features), both using 
a qualitative research method; and 3) interview, using a qualitative research method.

The peer feedback dialogue has been implemented within four editions of a completely 
online postgraduate ‘Clinical Epidemiology’ course at the Utrecht University, the 
Netherlands, taught between November 2015 and March 2017. In each edition, students 
were given four individual and one group peer feedback assignments.
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Participants
In total, 45 students of four editions attended this course, offered through a Moodle-based 
virtual learning environment from Elevate Health. The students (34 women and 11 men) 
had ages that ranged from 24 to 56 years, with an average age of 33.3 years (SD: 7.5/
Median: 31). For most students, this was their first SPOC. On average, they previously 
participated in 1.6 SPOC, including this one, varying in duration and study load. The 
maximum number of SPOCs students had participated in was 4. Students came from 9 
different countries (Netherlands, Belgium, United Kingdom, United States, Canada, Saudi-
Arabia, Nigeria, Zimbabwe, South Africa) in 4 different continents.

In order to rate the peer feedback, students were invited to fill in four online 
questionnaires. In total, 41 students completed at least 1 questionnaire and 29 students 
completed all 4 questionnaires, which gives a response rate per assignment ranging 
between 91% and 62%.

From each course edition we selected all feedback dialogues that were either very high 
or very low rated by the feedback receivers. The collection of the high rated cases has been 
referred to as ‘positive deviance’ (Marsh et.al., 2004). We decided to compare the highest 
rated feedback to the lowest rated feedback, so we could assess which features of this 
feedback were distinctive. Feedback that was given the highest grade (4) by peers on all 
questions about deep learning is considered the highest rated feedback and ranged per 
assignment from 52% to 66% of all rated feedback. Feedback that was given the lowest 
grade (1) on at least one of the questions about deep learning is considered the lowest 
rated feedback and ranged per assignment from 11% to 18% of all rated feedback. The 
percentage of high and low rated feedback is about equal in all 4 editions. In total, feedback 
had been given to individual assignments 148 times. From the 45 students in total, 41 
students finished at least one assignment, received peer feedback, and responded to the 
feedback received. 29 Students finished all five assignments, received peer feedback, and 
responded to the feedback received.

After finishing the course, all students from the first and the third edition of the course 
were invited to be interviewed. From these 28 students, 20 agreed and were interviewed. 
Also, the course instructor has been interviewed. Data analysis of the interview content 
indicated that all themes reached saturation, meaning additional interviews would probably 
not add to the depth or breadth of the data.

4.4 Measures

Deep learning
In order to map the students’ perceptions on the extent to which deep learning had 
been achieved, a questionnaire was developed with items concerning the usefulness, 
critical thinking, integrating what the student is learning with what he or she already 
knows, and creating new connections and concepts. The latter three items constitute 
the operationalization of deep learning based on Biggs (1999), Entwistle and colleagues 
(1983), and Marton and Säljö (1984). In asking for the occurrence of deep learning, we 
used a fully anchored four-point scale, where 1 = no and 4 = yes. We deliberately did not 
choose a 5-point scale in order to prevent students from scoring in the middle. Each time 
students completed an assignment and received peer feedback, students were asked to 
fill in the questionnaire with questions as shown in table 1.

The questionnaires not only measure the frequency and the extent of the perceived 
deep learning outcome, but also examples and explanations using open questions as shown 
in Table 1. The response for each assignment of the 45 students ranged from 60% to 91%, 
equally divided over the four assignments.

Table 1

Questionnaire

Please answer each question with a grade (1: not at all, 2: little, 3: much, 4: yes, certainly) 
and explain:

1. Did you find the feedback useful?
2. Did it help you to think critically?
3. Did it help you to integrate what you are learning with what you already knew?
4. Did it help you to make connections with other knowledge?
5. Do you have any suggestions to improve the feedback?

Peer feedback features
The feedback received by students that was rated extremely high (a score of 4 on all items) 
or low (a score of 1 on at least 1 item) on the questionnaire was analyzed and coded in 
order to measure which features of the feedback led to deep learning. Content fragments 
were labeled using the following codes, based on the features of feedback to promote 
deep learning (Filius et al., 2018b): 1) Argumentation; 2) Suggestion for improvement; 3) 
Theoretical source; 4) Relevant question; and 5) Other.
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Mechanisms
To measure the mechanisms, a first coding schema has been derived from literature (Filius 
et al, 2018b). Next, the transcripts of the interviews were deductively coded by using the 
four mechanisms, while keeping an eye open for new mechanisms. We refined the coding 
schema twice by using labels mentioned by the interviewees. The final codes are shown in 
Table 2. The complete coding scheme consists of a description and examples of each code.

Table 2

Mechanism codes

Mechanism 1 ‘Feeling personally committed’
• Get to know each other; bonding
• Committed to the content
• Feel vulnerable
• Improve motivation

Mechanism 2 ‘Asking and relevant rating peer feedback’
• Learn new perspectives
• Search for new knowledge
• Improve feedback skills
• Reflect and express

Mechanism 3 ‘Probing back and forth’
• Interact quickly versus asynchronous
• Ask in-depth questions and formulate suggestions
• Question each other

Mechanism 4 ‘ Understanding one’s own learning process’
• Compare own arguments with that of the peer

Procedure
After each assignment, students underwent the intervention in three steps: 1) Feedback 
instruction and feedback ratings; 2) Feedback providing and rating; and 3) Feedback 
discussion.

Step 1 consisted of feedback instruction, in which students were told in both text and 
video how to aim their feedback specifically at deep learning. They were asked to provide 
feedback, including asking the right follow-up questions. Students were also shown 
examples of feedback aimed at deep learning (as a good example) and examples not aimed 
at deep learning (as a plausible bad example) Two examples can be found in Figures 2a, 

2b, and 2c. Thereafter, the students were constantly reminded of the content of the video 
during different parts of the course. Students continuously had the option to ask questions 
or discuss the assignment.

During step 2, feedback providing and rating, students were asked to submit a written 
assignment. The first four assignments were individual assignments, and the fifth 
assignment was a group assignment. On the group assignment, students had to submit an 
agreed document and were asked to provide feedback to a group instead of an individual. 
Each assignment consisted of four questions about a scientific article. For each assignment, 
the provision of feedback to at least one submission of their peers was mandatory, using 
predetermined rubrics with guidelines and criteria. Feedback providers were required to 
use arguments (qualitative feedback) and were able to add grades (quantitative feedback). 
Feedback and responses were only visible for the feedback provider, feedback receiver, 
and the instructor.

Each of the subsequent peer feedback instructions was part of a process of fading and 
transfer of responsibility (van der Pol et al, 2010). This means that instructions became less 
detailed, aiming to increasingly challenge the feedback provider and improve the feedback 
skills. After providing and receiving peer feedback, the feedback receiver had to tell the 
feedback provider how he or she experienced the feedback each time.

Thereafter, during step 3, the students could continue their dialogue in a discussion 
forum. This required, however, the navigation to a different location in the virtual learning 
environment. Moreover, the discussion forum was visible for all students, in contrast to the 
assignments, feedback, and feedback ratings.
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Figure 2a. Example of an assignment and the instructor’s answer

Figure 2b. Example of 1x answer  
and 2x feedback

Figure 2c. Example of 1x answer  
and 2x feedback

Interviews were used to ask for the underlying reasons and mechanisms that were 
triggered in order to promote deep learning. The interviews allowed for deeper probing 
into positive and negative effects on the intervention steps and into the mechanisms that 

have been triggered by the intervention, as well as exactly how they were triggered. We 
were specifically focused on the occurrence and details of mechanisms and interventions, 
and not on how many participants mentioned them. To encourage discussion, a semi-
structured interview sheet was used for all interviews, which contained the questions 
shown in Appendix 2.

To ensure quality in all of the steps described, an audit was conducted by an 
independent researcher concerning all steps of data gathering and analysis (Akkerman, 
Admiraal, Brekelmans, & Oost, 2008). The audit had both a formative and a summative 
function. Consequently, the auditor assessed the steps taken several times during the study 
and at the end of the study. This resulted in an audit report with questions and answers, 
mostly about the analysis of the data. It also led to some adjustments in the description of 
the analysis in this article. Thereafter, the auditor reviewed the study again and confirmed 
it as being visible, comprehensible, and transparent. According to the auditor, decisions 
are explicated and communicated, decisions have been substantiated, and decisions are 
acceptable according to standard values and norms.

Analysis
Research Question 1
The results of the questionnaires were taken as a starting point for the analysis to answer 
the first research question. In the questionnaire, we counted the frequency of the deep 
learning outcome (the dependent variable) as reported by the students.

Next, to find out which elements of the feedback dialogue (the independent variable) 
specifically led to deep learning, we analyzed the content of the peer feedback to 
compare peer feedback in the learning environment with the ratings of the students in 
the questionnaires to find patterns in the features of the peer feedback given. The highest 
rated cases were compared to the lowest rated cases to assess which features of this 
feedback were distinctive.

To enhance reliability in coding, an independent researcher also analyzed a random 
sample of approximately 10% of the data for calculating the inter-rater reliability. The 
percentage of agreement was 88%.

Research Question 2
To answer the second research question, we analyzed the interviews using thematic 
analysis and iterative coding to determine which mechanisms did or did not occur. 
Transcripts of the interviews have been read thoroughly to ensure understanding of their 
content and to assign codes to text segments. Then, codes were developed based on 
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constant comparison and contrasting of data across the different interviews. The second 
step of analysis involved identifying themes and trends, while the third step consisted of 
developing, testing, and retesting propositions for constructing an explanatory framework 
(Miles, 1994). To aid in the coding and retrieving of the data, DeDoose software was used.

To enhance reliability in coding, an independent researcher also analyzed a random 
sample of approximately 10% of the data for calculating the inter-rater reliability. Internal 
validity was further enhanced due to the description of the results, which were context-
rich and meaningful.

4.5 Results

Deep learning
Results from both the interviews and questionnaires indicate that the intended deep 
learning outcome (critical thinking, connecting concepts, creating new concepts) has 
occurred in the majority of the feedback assignments and in the majority of the participants. 
Respectively 94% (critical thinking), 90% (integrating new knowledge) and 86% 
(connecting new concepts) has been achieved in some degree (little, much or certainly), 
according to the feedback receivers. If at least one out of these three had been achieved, 
it was always ‘critical thinking’.

An overview of all ratings per assignment can be found in Table 3. However, based 
on the open questions in the questionnaire, some students indicate that they consider 
‘integrating new knowledge’ and ‘creating new concepts’ as not completely separate from 
each other and say that they are not easily distinguished. This is in contrast to ‘critical 
thinking,’ which may be easier to indicate if this led to deep learning.

Table 3

Student feedback ratings

Average number on scale 1 (not at all) to 4 (yes, very much)

Assignment Useful Critical Integrating Connections

1 3.7 3.8 3.7 3.4

2 4.0 3.9 3.6 3.3

3 3.8 3.6 3.5 3.3

4 3.8 3.6 3.4 3.3

5 3.9 3.4 3.2 3.2

Average per total 3.9 3.6 3.5 3.3

Remarkably, the average score for usefulness is 3.9, which is higher than the average score 
for the other elements of deep learning.

Feedback Dialogue Intervention
In this study, feedback training, feedback providing and responding, and feedback 
discussion were implemented to strengthen the peer feedback dialogue. We will discuss 
to what extent these three steps were helpful in promoting deep learning.

Step 1: Feedback training
According to the interviews, the majority of the students experienced the feedback 
training as valuable in learning how to specifically aim for deep learning. According to 
them, the important elements of this instruction were 1) explanation of how to be critically 
constructive; 2) the need to pay significant attention to the arguments (more than judgment); 
and 3) how to work toward a dialogue. The latter means that the feedback provider does 
not have to give the right answers on the assignments, but more importantly, must ask 
questions to trigger the other to think deeply and, for example, consider alternatives. 
Therefore, the feedback provider and feedback receiver had to really engage with each 
other so that they could ask and respond to one another. Although asking questions 
certainly helps, one should not ask too many questions at once, as some of the interviewed 
participants said. One of the interviewees illustrated the need for questions as follows: 
“Sometimes the question was specifically asked: ‘How could you prevent this?’ or ‘How 
could the study be better set up?’ or ‘How could they handle those deficiencies?’ Yes, then 
you are challenged to think critically, and then I think that learning is happening more and 
more than when the answer is given and it simply says ‘You did not mention this or that.’ 
or ‘Okay, that’s right.’” (S1).

Results from the interviews on the most important elements of the instruction are 
supported by the observations of the peer feedback. Results of the observations, visualized 
in Figure 3, show that feedback rated as very high (based on the answers to the questions 
described in Table 1) nearly always (99%) explains the arguments why an answer may 
(not) be right, often add their own perspective (88%) and add suggestions for improvement 
(87%) in contrast to rated as very low (respectively 20%, 23% and 14%). Based on the 
differences between high and low rated feedback, a theoretical source (14% vs 89%) may 
not add much value to deep learning.
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Figure 3. Feedback features, as found in the extremely high and low rated feedback

Step 2: Feedback providing and rating
The peer feedback assignments provoked a dialogue, meaning that there are many possible 
good answers on the assignments, which made the arguments more important than the 
answer itself. Students found this type of assignment to be helpful in stimulating the 
dialogue between feedback provider and feedback receiver. One of the interviewees 
expressed this as follows: “I think it’d be most valuable to go back and forth about ideas, 
when there isn’t a right answer, when there could be lots of right answers, and talking about 
why is this answer better than that answer, even though all of them could be correct, all 
of them could be wrong.” (S16).

Students received rubrics to help them providing feedback. The rubrics were formulated 
as guidelines instead of correct answers for the assignments. Based on the interviews, 
the guidelines enhanced the dialogue more than correct answers would have. Students 
also said that the structure and sequence of the increasingly less detailed instructions 
for feedback providers were useful in promoting deep learning, because fewer details 
necessitated more thinking from the feedback provider.

Subsequently both the interview results, as well as the results from the questionnaires, 
indicated that it was helpful if the feedback provider gave suggestions that made the 
feedback receiver think again, reflect, and reconsider the answers given on the assignments. 
Feedback had to be given in arguments and a grade could be added. The majority of 
students preferred solely arguments, without grades, to emphasize that the aim is learning, 
not assessing.

For the group assignments, in order to give feedback aimed at deep learning, some students 
suggested showing not only the answers on the assignment, but also the discussion 
that preceded the results. In order to promote deep learning, it may be helpful to provide 
feedback on both the answers (the result) as the discussion (the process).

After receiving peer feedback, students were asked to rate the feedback they received. 
Most, although not all, interviewees found that making and receiving the ratings was 
very useful for both deep learning about the content, as well as for developing feedback 
skills. They also indicated that rating forced them to not only read the feedback more 
accurately, but also to “look again, critically, at your own assignment, but now from a 
different perspective” (S16).

Lastly, many participants stated their preference for (added) instructor feedback.

Step 3: Feedback discussion
Students in this study made little use of the feedback discussion to continue their dialogue 
after the response of the feedback receiver. In the interviews, students indicated that this 
is partly due to the time difference between action and response, since all interaction is 
asynchronous. “That’s just a bit tricky about this concept, of course, there is a delay of 
one night sleep. And that, of course, takes away the learning effect, because your mind is 
already somewhere else,” (S9) as an interviewee expressed. Based on the interviews, the 
lack of back and forth probing after the response to the feedback provider may be due to 
various reasons, such as 1) it was a non-mandatory learning activity; 2) it required students 
to navigate to a different location on the virtual learning environment; 3) it required students 
to asynchronously discuss a previous assignment; and 4) in the course the next topic was 
already addressed. Lastly, the discussion, as opposed to the feedback and feedback ratings, 
was visible to all students, which increases the threshold for posting since some students 
prefer to ask and receive feedback in private.
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Scalability of interventions
In an interview, the instructor indicates that students indeed come to a deeper interaction, 
without contributing to a higher workload for the instructor. Even though the number of 
students varied through the different editions of the course, the time spent by the instructor 
remained more or less the same. The peer feedback also clearly took less instructor time 
than it would have in the case of instructor feedback. A downside that was mentioned is 
that not looking at the peer feedback assignments at all means a loss of quality control. Two 
students propose to solve this dilemma by rating, for example, a randomized 10% of the 
peer feedback during an online plenary discussion. The instructor notices that investing in 
teaching students how to provide dialogic feedback may come at the expense of teaching 
students the subject matter.

Mechanisms
In this study, the student mechanisms ‘feeling personally committed,’ ‘asking and providing 
relevant feedback,’ and ‘probing back and forth’ have been examined. We will discuss to 
what extent these mechanisms were triggered by the peer feedback intervention.

Mechanism 1 - Feeling personally committed
Providing peer feedback seems to help students to feel personally committed, because 
it gives them a reason to interact with each other, as several interviewed participants 
report. They explained that having a reason to interact with each other seems to be 
more important than in face-to-face education, where informal chats are easier. They get 
to know each other, give each other compliments, and have the opportunity to build a 
constructive and safe atmosphere in which they encourage each other to choose a deep 
learning approach, as the majority of the interviewees indicate. By discussing what they 
have learned, students feel more personally connected to the course content, as some of 
the interviewed participants report. “It was just I felt I could connect with my other peers. 
Their opinion was valuable to me and I learned something new. And I could tell others. So 
that phase was good as if I was relating to what I’ve learned. And I could connect to the 
others. It was like fun to express what I learned, I liked that, yes.” (S8). Several (4) students 
mentioned that feedback created an atmosphere in which they dared to be vulnerable: “And 
that’s the case with feedback, because it’s got something very vulnerable. Because you 
are being watched very closely, and at the same time that’s what makes it very interesting 
as well. And I think that is very strong.” (S4).

This mechanism was more easily triggered in the group assignments than it was in the 
individual assignments. The process of getting to know each other and feeling connected 
seems to be stronger when collaborating on the same assignments.

Mechanism 2 - Asking and providing relevant feedback
The peer feedback assignment helped students to provide each other with feedback focused 
on learning instead of an assessment, as many of them stated during the interviews. One 
of the interviewees illustrated this as “It’s learning, because you really need to think about: 
‘How did this person do this assignment and what do I think of this?” So that was a reason 
for me to get the book again and ask myself: ‘Do I agree with this? And how can I help this 
person to go even deeper?’ So that’s educational, yes.” (S35)

Receiving relevant peer feedback challenged the students to consider other perspectives 
and to re-read course materials. This rethinking of the course material seems to lead to a 
deep learning approach, as was indicated many times both during the interviews and in 
the questionnaires.

Providing peer feedback requires students to reflect and think about how to explain to 
peers what they have learned and how they can transfer their knowledge to the specific 
assignment. Receiving feedback on their feedback afterward made them realize the how 
they could improve their feedback skills aimed at deep learning. Several students mentioned 
that they re-read the course materials in order to better understand the course content and 
provide the best peer feedback.

The majority of the interviewees mentioned that providing peer feedback promotes 
deep learning more than receiving peer feedback does, because it stimulates reflection on 
what they have learned, critical thinking about the answers on the responses of the peer, 
and careful formulation of their opinion.

Mechanism 3 - Probing back and forth
After the feedback has been given and rated, many students started comparing each 
other’s arguments, as they said in the interviews. Next, in line with the feedback instruction, 
students tried to ask in-depth questions about the answers their peer had given. “Mostly, 
I found the feedback I received very sensible, and it really encouraged me, like: ‘You may 
want to check this again’ or ‘Have you thought about this direction?’ And ‘Could you tell us 
the difference between this or that’, for example. These are very nice suggestions, which 
really make you think deeper.” (S12). As some of the students stated, accepting feedback 
from peers is different than from instructors: “From an instructor you easily accept the 
feedback, but with peers, it is different, you don’t just take it as the truth but you’ll rethink 
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it. And then you respond and then your peer responds and then you think ‘oh, they meant 
it like that, okay, now I get it’. From that discussion I learned a lot.” (S38).

This mechanism was more easily triggered in the group assignments than it was in the 
individual assignments. Collaborating on the same assignments often requires interaction 
between the students in one group in order to gain a shared understanding and develop a 
shared plan of action. Furthermore, once there are more group members who are able to 
respond, there is more and quicker probing back and forth compared with the interaction 
between one feedback provider and one feedback receiver: “During the online debate, 
during the group assignment, it was very intense, we learn a lot, even though maybe we 
were online for like only two hours, but the discussion was very intense” (S14).

Mechanism 4 - Understanding one’s own learning process
A few students reported that the perspectives of their peers clarified where they were in 
their learning process and what they still had to learn. “You get an insight in how far you 
are. What your answer is, how you think about it, and how other people get along. And that 
gives you a feeling of ‘do I really understand this?’ Should I really understand this?’” (S38).

Several students mentioned that the peer feedback assignments, both receiving and 
providing, encouraged them to study the course content again. They assumed that this 
repetition makes deeper thinking possible and may cause deep learning.

4.6 Discussion

This study focused on how dialogic peer feedback in SPOCs can effectively lead to deep 
learning. Results support the view that the peer feedback instruction and peer feedback 
rating lead to peer feedback dialogues that, in turn, promote deep learning in SPOCs. 
Results also indicate that this method activates the student mechanisms as expected. 
These mechanisms are of importance for the promotion of deep learning. We will discuss 
the main findings of our study through both research questions.

To what extent does the reinforcement of the feedback dialogue in SPOCs lead 
to the intended deep learning outcome?

Dialogic peer feedback
Students experienced the feedback dialogue process in the three steps: feedback 
instruction, feedback assignment and rating, and feedback discussion. Results indicate 
that the combination of feedback instruction and knowing that their feedback would be 

rated led students to pay close attention to carefully formulating feedback, aiming for deep 
learning. Moreover, rating of feedback seems to encourage students to learn even deeper. 
Rating forces students to critically approach the feedback received and to carefully reflect 
on what they have learned and how this relates to the feedback they received. By reflecting 
on the feedback received, students strengthen their understanding and, therefore, are in a 
better position to improve their performance and deepen their learning while developing 
self-reflection skills (Trevelyan & Wilson, 2012). And reflection may elicit deep learning, 
as Nicol (2009) and Moon (2013), among others, have stated.

Subsequently, this study shows the added value of feedback given by peers instead of 
instructors. Based on the interviews and previous literature (Ertmer et al., 2007b; Gielen, 
Tops, Dochy, Onghena, & Smeets, 2007; Paulus, 1999; van den Boom, Paas, and van 
Merriënboer, 2007; Yang, Badger, and Yu, 2006) students may share a common belief that 
instructors provide superior feedback. Remarkably, in line with Yang, Badger, Yu (2006) 
and Gielen and colleagues (2010), peer feedback seems to provoke deep learning precisely 
because of the fact that the feedback is given by a peer. As students do not trust their 
peers’ expertise blindly, they keep questioning each other’s feedback more than they would 
when feedback is provided by an instructor. Based on the interviews, they put more effort 
into processing the feedback and deciding to what extent they agree with the feedback 
received and whether the feedback changes their view on the assignment they submitted. 
Therefore, we indicate that the value of peer feedback results predominantly from the peer 
dialogue it triggers, rather than from the feedback itself.

Nevertheless, contrary to our expectations, the results of this study do not support the 
value of a continuing dialogue between the feedback provider and the feedback receiver 
during the last step of the feedback intervention, which is ‘peer feedback discussion.’ In 
this study, students made little use of the feedback discussion to continue their dialogue 
after the response of the feedback receiver. Result show that it is important to give the 
discussion between peers an appropriate and user-friendly place within the virtual learning 
environment so as to integrate the discussion in the feedback dialogue and to facilitate 
the use.

Deep learning outcome
The extent to which deep learning has been achieved is measured through 1) critical 
thinking; 2) integrating what the student is learning with what he or she already knows; 
and 3) creating new connections and concepts. Results from questionnaires indicate that 
a perception of achieved deep learning of respectively 94%, 90%, and 86% for each of the 
3 aforementioned elements. If at least one out of these three had been achieved, it was 
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always ‘critical thinking’. This implies that ‘critical thinking’ is conditional for ‘connecting 
concepts’ and ‘creating new concepts.’ Fewer occurrences of the last two can also be 
caused by the fact that they may be more difficult to achieve. More research is required 
to find out which online interventions are needed to trigger ‘connecting concepts’ and 
‘creating new concepts’ even more.

This study further demonstrated that students may consider the feedback useful 
without finding it stimulating for a deep learning approach, which implies that they are 
well able to distinguish the difference between a surface learning approach and a deep 
learning approach.

Peer feedback features
The results obtained provided new information about the features of peer feedback that 
promote deep learning. Features such as explanations about why an answer may (not) 
be right and suggestions for improvement are in line with previous studies about good 
quality feedback (e.g. Gielen et al., 2010; Patchan, Schunn, & Correnti, 2016), but add 
the specific aim of deep learning. To the best of our knowledge, the feature of adding 
one’s own perspective, such as the feedback provider telling the feedback receiver a 
personal opinion on the assignment submitted, has not been found before with regard to 
deep learning. It causes students to reflect and gain new insights, which contributes to 
elements of deep learning. Subsequently, adding a theoretical source remarkably appears 
to have the opposite effect, since low rated feedback has a relatively high score (89%) in 
contrast to high rated feedback (14%). To the best of our knowledge, this effect of adding 
a theoretical source to peer feedback has not been found earlier. Adding a theoretical 
source may be considered as a specific type of argumentation, in which the peer points 
out course material, often a scientific article, to support the peer feedback. The result may 
indicate that students, probably unconsciously, trust the theoretical source blindly. This 
may cause feedback receivers to choose a surface learning approach. This implies that 
they stop further thinking about it, but instead go on with the next learning activity. On the 
contrary, explanations from peers do promote deep learning because the student questions 
the feedback, which causes reflection on what is learned.

To what extent are the mechanisms in SPOCs triggered by reinforcement of the 
feedback dialogue?

This study has shed more light on the student mechanisms that trigger a deep learning 
approach. By acknowledging and understanding the student mechanisms, we may be 

in a better position to recommend appropriate interventions and improve deep learning 
outcomes. Previous research (Filius et al, 2018a) shows that if the mechanisms ‘Feeling 
personally committed’, ‘Asking and providing relevant feedback,’ and ‘Understanding 
one’s own learning process’ are triggered, deep learning will be achieved. Results 
show that the peer feedback dialogue is able to trigger the first three mechanisms. The 
mechanism ‘Understanding one’s own learning process’ hasn’t been mentioned often. 
A possible explanation may be that the specific context of SPOCs, in which students 
follow a predetermined learning path, may trigger this mechanism to a lesser extent than 
a self-paced course with a self-chosen learning path. Another explanation may be that this 
mechanism requires adjustments to the feedback dialogue, for example by extending it.

We had expected to find the mechanism ‘back and forth probing’ in the last step of 
the intervention more frequently than we actually did. Instead, this mechanism has been 
triggered mostly in step 2 during the group assignments. Group assignments include 
many interactions between peers, which often elicit fast back and forth probing. This is 
in line with studies on computer-supported collaborative learning (CSCL environments) 
that indicate that group assignments foster collaboration and knowledge construction 
between students (e.g. Noroozi et al, 2013). The collaboration between students elicits 
back and forth probing, which leads to deep learning.

The mechanisms in this study describe what needs to be set in motion in the students 
in order to achieve deep learning. Findings confirm our previous study (Filius et al, 2018) 
in which the mechanisms are considered as a deepening of the Online Learning Interaction 
Model (Ke & Xie, 2009). In this model the different types of interaction that are needed for 
deep learning are addressed. These different types are social, knowledge construction, and 
learning regulation. Findings confirm our previous study (Filius et al, 2018b) that the student 
mechanism ‘feeling personally committed’ may be a type of the ‘social’ interaction, the 
mechanisms ‘probing back and forth’ ‘and ‘understanding one’s own learning process’ may 
be a type of ‘knowledge construction’ and the mechanism ‘asking and providing relevant 
feedback,’ may be a type of the ‘learning regulation’.

Practical implications
Our findings provided more insights into precisely how the mechanisms work and how 
instructors can take them into account when designing and implementing feedback 
interventions. It also allows instructors and designers of online education guidelines to 
take into account when they want to promote deep learning in SPOCs. It gives them 
information about, for example, which student mechanisms you should try to provoke 
when designing assignments in SPOCs. This study also gives several pieces of practical 
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advice for designing and implementing the feedback dialogue. An example is that both the 
assignment and the instruction for the feedback provider should be aimed at reflection and 
provoking discussion instead of finding the right answers. Another example is that group 
assignments seem to elicit the student mechanisms ‘Feeling personally committed’ and 
‘Probing back and forth’ easier than the individual assignments. Instructors may want to 
take this into consideration when designing a new course.

In this study, an extensive feedback instruction for students was part of the intervention. 
The quality of the instruction can affect the quality of the peer feedback and therefore 
indirectly also the extent to which deep learning occurred. We would therefore like to 
advice instructors to always pay sufficient attention to the instructions as part of the 
feedback dialogue, preferably by means of a long term learning pathway, allowing feedback 
a structural place in the curriculum. Our instruction material is available on request.

In order to monitor the quality of the peer feedback and meet the wish of students for 
instructor feedback, we suggest adding the following step to the intervention. Beyond 
instructors’ moderation of the feedback, it could also be helpful if the instructor would 
randomly select and discuss a small percentage of the feedback provided. This step may 
also contribute to the improvement of the students’ feedback skills. Another suggestion 
to monitor the quality may be to add one more feedback provider for each assignment.

It remains a challenge to find the right balance between providing flexibility in study 
times on the one hand, and on the other, providing the dialogue that deep learning requires. 
After all, dialogue demands fixed time slots, while flexibility is often the reason why 
students choose an online medium. However, the results of this study give instructors more 
insight into how to meet that challenge and which interventions are effective. Furthermore, 
this study demonstrated that the interventions did not increase the workload of instructors 
when the student number increased and thus the number of SPOCs increased.

To encourage students to provide dialogic peer feedback aimed at deep learning initially 
calls for a time investment: time that is not spent on teaching content knowledge. We 
suggest that there is a turning point. From the moment of the turning point, instructors will 
benefit and capitalize on peer feedback as an instructional strategy. Hence, dialogic peer 
feedback in SPOCs may indeed cater to the instructor’s need for a more scalable method 
and to the student’s need for personalized feedback that promotes deep learning.

Future research
The peer feedback dialogue was introduced as a scalable way to promote deep learning. This 
study shows the added value of the role of the peer in providing feedback, the importance 
of instruction, and the benefits of rating peer feedback – all to promote deep learning. The 

peer feedback dialogue has been shown to be a feasible and promising way to let students 
discuss their assignments and aim for deep learning. However, there may be the potential 
to let the back and forth probing take longer to further strengthen the feedback dialogue. 
Further studies may take the practical reasons mentioned in our results into account to 
investigate whether further back and forth probing promotes deep learning even better, 
for example by adjusting the assignment instructions. Based on the findings in this study, 
group assignments with peer feedback may also have potential for promoting deep learning.

Further on, this study is partly based on self-reported data. Using self-reported data 
are prone to biases (e.g., social desirability bias, recall biases, and non-representativeness), 
which may have affected the external validity of the findings. Moreover, self-report 
questionnaire methodologies assume that respondents are aware of and willing to report 
their behavior (e.g. Fan, Miller, Park, Winward, Christensen, Grotevant, et al., 2006). Some 
of the risks have been mitigated to prompt and probe during the in-depth interviews. For 
future research, we think the development of more direct and possibly objective methods 
for measuring deep learning would be valuable.

Subsequently, since further development and evaluation is needed, it will be useful 
to implement and evaluate the feedback dialogue at a large scale so that results can 
be generalized to a larger group. And beyond the current frequently used formats of 
asynchronous written peer feedback, we need to find out which other formats (synchronous, 
audio recordings, video recordings, and others) promote deep learning, as well as to what 
extent and why they are successful in doing so. As higher education is increasingly provided 
via online channels, more research is needed to advance our knowledge of scalable ways 
to promote deep learning in online education.

Conclusion
This study showed how the combination of training and rating of feedback by students 
leads to carefully formulated feedback, critically approaching the feedback received, and 
to reflection, which in turn promotes deep learning. Also, as students don’t trust each 
other’s expertise blindly, they question peer feedback more than they would question 
instructor feedback, which also promotes deep learning. The findings of this study will serve 
a pragmatic and beneficial function in understanding how to promote deep learning with 
dialogic peer feedback as a scalable way in service of both instructors and online students.
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Appendix
Interview questionnaire for students

1. Please describe to what extent this course promoted deep learning for you and 
why?

• Did you have enough prior knowledge to participate in this course? Why do you think 
so? Could you give an example? Did you ever feel like you didn’t have enough prior 
knowledge? What exactly happened?

• Did you connect new knowledge with what you already knew? Can you give an 
example? What exactly happened?

• Did you learn new concepts? Which one(s)? What exactly happened?
• Did you see new relations? When? Which one(s)? What exactly happened?
• Did the course stimulate you to critical think? How?

2. Regarding the extent to which deep learning was promoted, what was the role of
feedback? (peer feedback, formative assessments and instructor feedback)
• How?
• What feedback did the instructor(s) give?
• What feedback did the students give (to each other)?
• What feedback did you receive yourself? (self assessment/ multiple choice test – and 

the ‘reflection’ learning activities)

3. How did you experience the feedback?
• Did you understand and accept the feedback that you received?
• To what extent did the feedback stimulate you to deep learning? Why?

4. Did you provide feedback yourself?
• How did this go? Why?
• What were your aims with the feedback?
• Do you think that the feedback receiver understood and accepted the feedback? Why 

do you think so, what happened?
• What did the feedback receiver do with the feedback? How do you know?
• How did the feedback receiver value the feedback? How do you know?
• Do you think that the feedback promoted deep learning? Why?

5. How can we use feedback to promote deep learning at online education?
• How can we ensure that new knowledge in this course is being connected to what 

the student already knows?
• And that new concepts are being learned?
• And that new connections are being created?
• And that the course promotes critical thinking? How?
• What causes, in your opinion, that deep learning is or is not reached? Why is that so, 

do you think?
• Did this work out well in this specific course, according to you? Why do you (not) 

think so?
• What do you think is most important to the feedback that students received in this 

course? What problems did you experience, what do you think is difficult?
• Have you got any other ideas about what could happen to reach deep learning through 

feedback at online education?
• Suppose that you should formulate an advice about providing feedback to promote 

deep learning in this specific course; what advice would that be?

6. Closure
• Are there any questions that you expected, but that I didn’t ask?
• What else would you like to say about feedback or deep learning?
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Research questions
1. “To what extent do providing and receiving audio peer feedback in    

  online education promote deep learning?”
2. “Which mechanisms lead to deep learning in online education?”

Introduction
We investigated the relation between providing and receiving 
audio peer feedback with deep learning within online higher 
education. Online students were asked to complete peer 
feedback assignments.

Methods
This is a mixed-method study with:

Questionnaires 
108 students 

14
in-depth 

interviews 

Audio peer feedback 
to promote deep learning 

in online education

Filius, R. M., Kleijn, R. A. M., Uijl, S. G., Prins, F. J., van Rijen, H. V. M., & Grobbee, D. E. (2019). 
Audio peer feedback to promote deep learning in online education. Journal of Computer Assisted 
Learning. DOI: 10.1111/jcal.12363.

Results
• Both providing and receiving audio peer feedback lead to perceived deep learning:

Discussion
• We suggest that audio peer feedback makes great demands on feeling personally 

committed and as a consequence both feedback providers and feedback receivers 
learn deeply.

• The mechanisms in this study indicate that social interaction considerably increases 
the likelihood of deep learning.

• Given the context in which instructors are faced with an increasing number of 
students and a high workload, students may be supported by audio peer feedback 

 as a method to learn deeply within online higher education.

•  Triggered student mechanisms: Providing Receiving

M (SD) M (SD)

 ‘feeling personally committed’, 4.04 (0.69) 3.76 (0.80)

 ‘probing back and forth’, 3.65 (0.82) 3.68 (0.85)

 ‘understanding one own’s learning  process’. 3.75 (0.80) 3.66 (0.82)

• Particularly important, both for providing and receiving feedback, is feeling 
personally committed. 

• Results also show that mechanisms were a stronger predictor for deep learning 
 when providing than when receiving feedback.

3.94 

strongly disagree strongly agree

3.84 

strongly disagree strongly agree
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Abstract

We investigated the relation between providing and receiving audio peer feedback with 
deep learning within online education. Online students were asked to complete peer 
feedback assignments. Data through a questionnaire with 108 respondents and 14 
interviews were used to measure to what extent deep learning was perceived and why.

Results support the view that both providing and receiving audio peer feedback indeed 
promote deep learning. As a consequence of the peer feedback method, the following 
student mechanisms were triggered: ‘feeling personally committed,’ ‘probing back and 
forth,’ and ‘understanding one’s own learning process.’ Particularly important for both 
providing and receiving feedback is feeling personally committed. Results also show 
that mechanisms were a stronger predictor for deep learning when providing than when 
receiving.

Given the context in which instructors face an increasing number of students and a 
high workload, students may be supported by online audio peer feedback as a method to 
learn deeply.

Practitioner Notes

What is already known about this topic:
• Higher education aims to promote deep learning among students and increasingly 

provides education online.
• In face-to-face education it is oral interaction that plays a major role in promoting 

deep learning and students perceive that as more personal than typed feedback.
• But interaction in online education usually takes place in a typed way due to the 

demand for student participation that is independent of space and time.
• The audio feedback in earlier studies had been provided by instructors, not by peers.
• Earlier studies also focused more on receiving peer feedback rather than providing 

feedback

What this paper adds:
• Both providing and receiving audio peer feedback leads to perceived deep learning.
• The following student mechanisms were triggered: ‘feeling personally committed’, 

‘probing back and forth’, and ‘understanding one own’s learning process’.
• Particularly important, both for providing and receiving feedback, is feeling 

personally committed.
• Results also show that the student mechanisms were a stronger predictor for deep 

learning when providing than when receiving feedback.
• We suggest that audio peer feedback makes great demands on feeling personally 

committed and as a consequence both feedback providers and feedback receivers 
learn deeply.

Implications for practice and/or policy:
• Instructors may consider implementing audio peer feedback when they aim for deep 

learning for their online students in a scalable way.
• Instructors should provide sufficient instruction about how to provide feedback 

aimed for deep learning, and more specifically on how to record and publish and 
listen to audio peer feedback.

• Educational technology designers may design the learning environment in such 
a way that feedback can be directly recorded and published in the learning 
environment and, preferably, in such a way that a real dialogue can take place 
between the provider and the receiver.
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5.1 Introduction

Higher education aims to promote deep learning among students and increasingly provides 
education online. Interaction in online education usually takes place in a typed way due to 
the demand for student participation that is independent of space and time. In this respect, 
previous research (Filius, de Kleijn, Uijl, Prins, van Rijen & Grobbee, 2018b; Planar & Moya, 
2016) has shown that typed peer feedback may be suitable for promoting deep learning 
within online education. From face-to-face education, we know that oral interaction plays 
a major role in promoting deep learning, such as by creating a free and open dialogue, 
critical debate, negotiation, and agreement (Fink, 2003; Garrison & Kanuka, 2004; Osman & 
Herring, 2007). Therefore, in online education, audio peer feedback may also have potential 
for promoting deep learning.

It is known from previous research that audio feedback has advantages over typed 
feedback, such as a more personal experience (Kirschner, van den Brink, & Meester, 1991), 
more detailed and supportive feedback (Gould & Day, 2013), more possibilities for nuances, 
and more depth (Merry & Osmond, 2008). However, the audio feedback in these studies 
had been provided by instructors, not by peers. And, partly as a result of this, these studies 
focused on receiving peer feedback rather than providing peer feedback. Therefore, in 
this current study, we will examine providing as well as receiving audio peer feedback to 
promote deep learning in online education.

5.2 Promoting deep learning through online audio peer feedback

Deep learning outcome
Student approaches to learning tend to be dichotomized into deep and surface approaches. 
High-quality learning outcomes, such as analytical and conceptual thinking skills, may 
not be achieved unless students are encouraged to adopt deep approaches to learning, 
according to the research of the past 25 years (Biggs, 1999; Marton & Säljö, 1997; Prosser 
& Trigwell, 1998). Students who take a deep approach have the intention of understanding, 
engaging with, operating in, and valuing the subject. Such students take a broad view, think 
critically, relate new ideas to everyday experience, relate ideas to each other, and create 
new concepts. They tend to study beyond the course requirements.

Students who take a surface approach tend not to have the primary intention of 
becoming interested in and understanding the subject, but rather their motivation tends 
to be that of jumping through the necessary hoops in order to acquire the mark, the grade, 

or the qualification. They try to learn in order to repeat what they have learned, memorize 
information needed for assessments, and tend to stick closely to the course requirements.

Online education
Students can be influenced in their choice for a learning approach through the learning 
context, including teaching methods, curriculum, and assessment (Biggs, 1987; Hall, 
Ramsay & Raven, 2004; Warburton, 2003). In online education, the learning context is 
different from face-to-face education. Usually, students who choose online education 
are not able or willing to visit the university, due to living abroad and/or having other 
responsibilities. As a consequence, all contact between students and their instructor takes 
place online. In a face-to-face environment, there are social cues that can be read by the 
instructor to indicate that, for example, students do not understand the feedback given to 
them. These opportunities for understanding feedback are not always present in an online 
context, which reduces the possibility for students to misinterpret feedback and hinders 
their ability to revise their work according to instructor expectations (Vaughan & Uribe, 
2016). Therefore, as the demand for online education increases, there is a need to explore 
teaching methods that instructors can use in online education to promote deep learning.

Audio peer feedback
One of the teaching methods that instructors can use to influence the learning approach 
that students choose is peer feedback. Feedback can lead to the development of higher-
order skills (Davies & Berrow, 1998), connecting new knowledge to what students already 
know and to construct knowledge (Nicol, 2009). Peer feedback helps recipients to develop 
skills for reflection, self-regulation, and critical thinking (Boud, 2001; Dochy, Segers, & 
Sluijsmans, 1999; Ion, Marti & Morell, 2019, Sadler & Good, 2006). However, the effect of 
peer feedback depends on the way it is perceived, its acceptance by the recipient, and the 
willingness of the recipient to respond to the feedback (Ilgen, Fisher, & Taylor, 1979; Sadler, 
2010). When the feedback is given by peers instead of instructors, it seems to provoke 
deep learning precisely because of the fact that the feedback is given by a peer (Filius, de 
Kleijn, Uijl, Prins, van Rijen & Grobbee, 2018b; Gielen, Peeters, Dochy, Onghena, & Struyven, 
2010; Yang, Badger & Yu, 2006). As students do not trust their peers’ expertise blindly, 
they question each other’s feedback more than they would when feedback is provided by 
an instructor. This may explain why feedback of low-competence peers is just as effective 
as feedback of high-competence peers (Strijbos, Narciss, & Dunnebier, 2010). Further on, 
when students gain expertise and follow training, students may perceive the peer feedback 
as increasingly positive as result of increasing peer feedback quality (Huisman, Saab, van 
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Driel & van den Broek, 2018). For the provider, peer feedback helps to improve higher-
level learning skills (Davies & Berrow, 1998), critical thinking (Ertmer et al., 2007; Lin, Liu, 
& Yuan (2001), creating new concepts, and connecting to what students already knew 
(Nicol, 2009). Van Popta, Kral, Camp, Martens, and Simons (2017) and Ion et al (2019) 
suggested that providing feedback triggers several cognitive processes, such as comparing 
and questioning ideas, evaluating, suggesting modifications and reflection, planning 
and regulating one’s own thinking, thinking critically, connecting to new knowledge, 
explaining, and taking different perspectives. As providing online peer feedback is part of 
a collaborative process, social processes may be triggered as well in order to benefit from 
peer feedback.

Feedback can be provided in several ways, such as in conversations, in written text, and 
with video or audio. In this study, we define audio feedback as a digital sound file containing 
formative oral feedback, sometimes accompanied by images. Asynchronous audio feedback 
by instructors has been well examined by researchers, usually in face-to-face education. 
Merry and Orsmond (2008) suggest that audio feedback is more understandable to 
students because they are more used to information being conveyed as sound than as 
written words, possibly reflecting their increased use of multimedia technology in their 
lifestyles. Students perceive audio feedback to be more personal than typed feedback 
(Gould & Day, 2013; Kirschner et al., 1991; Merry & Orsmond, 2008; Moore & Wallace, 
2012; Rotherham, 2007; Voelkel & Mello, 2014) and associated with involvement and 
enhanced learning community (Ice, Curtis, Phillips, & Wells, 2007). They also experience 
it as more supportive (Gould & Day, 2013; Hennessy & Forrester, 2014), as it is associated 
with the perception that the instructor cares more about the student, and it is perceived 
as more ‘genuine’ (Merry & Orsmond, 2008). Also, the majority of students valued audio 
feedback as more detailed, as there seems to be more room for elaboration (King, McGugan, 
& Bunyan, 2008, Lunt & Curran, 2010; Planar & Moya, 2016). In that regard, audio feedback 
has more depth, because possible strategies for solving problems are included, rather than 
just stating what the problems are. Moreover, audio peer feedback is perceived as clearer, 
as there are more possibilities for nuances by tone of voice (Rotherham, 2007; Tseng & 
Tsai, 2007; Voelkel & Mello, 2014).

Student mechanisms triggered by feedback interventions
To increase the potential impact of peer feedback on deep learning, it is crucial to better 
understand which mechanisms affect learning and how these mechanisms can be 
supported (Gielen et al., 2010). Student mechanisms describe how students engage in 
learning activities, which largely determines the quality of the learning outcomes they 

attain (Vermunt & Verloop, 1999). All student mechanisms related to deep learning involve 
some type of interaction, as interaction is often considered as a prerequisite for deep 
learning (Cleveland-Innes & Emes, 2005; Garrisson, Anderson, & Archer, 2000). Our 
previous study on the use of typed asynchronous peer feedback in online education was 
based on individual interviews and a focus group. This study resulted in identification 
of four mechanisms by which deep learning can be achieved (Filius et al., 2018c). This 
study will build upon these mechanisms. The first mechanism was ‘feeling personally 
committed,’ which means that students are personally addressed and feel part of a group, 
which makes them accept feedback more easily. The second mechanism was ‘probing 
back and forth,’ which describes the way students present ideas and receive feedback on 
these ideas by ‘ping-ponging’ back and forth, which requires comparing and synthesizing 
information, drawing conclusions, and supporting conclusions. The third mechanism was 
‘understanding one’s own learning process,’ which refers to how students understand 
what they have learned and what they still need to learn while applying new information 
in different contexts. Lastly, the fourth mechanism was ‘asking and providing relevant 
feedback,’ which refers to learning how to ask and provide relevant feedback.

Present study
We aim to investigate the use of asynchronous audio feedback by peers for students in 
online education when aiming for deep learning. The main research questions are the 
following:

1. To what extent do providing and receiving audio peer feedback in online education 
promote deep learning?

2. Which mechanisms lead to deep learning in online education?

We expect that the results support the view that audio peer feedback promotes deep 
learning for both providing and receiving peer feedback. We also expect to find the same 
mechanisms as found when using typed peer feedback, but they may work differently, as 
students perceive audio peer feedback to be more personal than typed feedback.

5.3 Methods

Design and context
This is a mixed-method study using questionnaires with both open questions and closed 
questions with a five-point Likert scale. Furthermore, retrospective in-depth interviews 
were conducted and analyzed qualitatively.
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Audio peer feedback has been implemented within two types of online education: 
small private online courses (SPOCs) and massive online open courses (MOOCs). The 
SPOC concerned three editions of a completely online course at Utrecht University, 
the Netherlands. In the first edition, students were given four individual peer feedback 
assignments: two typed and two audio feedback assignments. In course evaluations, the 
students and instructor indicated that the number of peer feedback assignments put too 
much pressure on the time available. Therefore, in the second and third editions, students 
were given one typed and one audio peer feedback assignment. The MOOCs concerned 
three editions of the MOOCs — Clinical Epidemiology, Human Rights for Open Societies, 
and Understanding Child Development: From Synapse to Society — at Utrecht University, 
the Netherlands.

Participants
In order to review the peer feedback, students were asked to fill in an online questionnaire 
after the assignments. Of all 800 students who completed the assignments, 13.5% filled in 
the online questionnaire. Of the 108 students, 75.2% (n=85) of the students both provided 
and received peer feedback, 10.6% (n=12) of the students only provided peer feedback, 
and 9.7% (n=11) of the students only received peer feedback.

The students (68 female, 38 male, two unspecified) had ages ranging from 20 to 
60 years, with an average age of 32.20 years (SD: 7.78). Of all students, 63.0% (68) 
participated in a MOOC and 37.0% (40) participated in a SPOC. The students came from 
five continents (Europe, 59.3%; Asia, 20.4%; Africa, 8.3%; North America, 6.5%; and South 
America, 5.6%). For 34% of the students, this was their first online course, and 12% had 
participated in more than five online courses. On average, students had participated in 
2.7 online courses (SD: 1.17). The distribution of students over the four courses was as 
follows: Public Health, 37.0%; Human Rights, 25.9%; Clinical Epidemiology, 20.4%; Child 
Development, 16.7%.

At the end of the course, all SPOC students from the first and second editions were 
invited for an interview. From these 25 students, 14 agreed and were interviewed. MOOC 
students were not invited for an interview because of feasibility reasons. Data analysis 
of the interview content indicated that all themes reached saturation, meaning additional 
interviews would not likely add to the depth or breadth of the data.

Measures
Deep learning
Deep learning has been operationalized as the initiation of critical thinking, integrating what 
the student is learning with what he or she already knows and creating new concepts. For 
each of the three items of deep learning (critical thinking, connecting concepts, creating new 
concepts), students were asked to what extent deep learning was achieved, choosing from 
the following answers: strongly disagree (1), disagree (2), neutral (3), agree (4), strongly 
agree (5), not applicable (0). This is presented in Table 1.

As a measure for deep learning, we used the three items of deep learning separately in 
the first research question and all three together as ‘deep learning average’ in the second 
research question. Cronbach’s alpha for providing peer feedback was α = .94 and for 
receiving peer feedback α = .87, which is considered acceptable to good.

Table 1

Deep learning questionnaire

Please answer each question with one of these answers: strongly disagree, disagree, 
neutral, agree, strongly agree, not applicable:
The peer feedback that I provided/received* helped me to:

• Think critically;
• Integrate new information with what I already knew;
• Make new connections between different pieces of information and concepts.

Would you like to comment on or explain the above-mentioned answers?
*Only the applicable option was requested

Table 2

Mechanisms questionnaire

Please answer each question with one of these answers: strongly disagree, disagree, 
neutral, agree, strongly agree, not applicable:
The peer feedback that I provided/received helped me to:

• Feel personally connected to my peers/fellow learners;
• Be involved in a dialogue with my peers;
• Understand my own learning process.

Would you like to comment on or explain the above-mentioned answers?
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Mechanisms
We measured three student mechanisms that can be triggered by feedback to lead to 
deep learning, which are feeling personally committed, probing back and forth, and 
understanding one’s own learning process. Students were asked to what extent items have 
been achieved, as shown in Table 2. Because the questions concerning the mechanism 
‘asking and providing relevant feedback’ turned out to be ambiguities, we did not include 
the results of this mechanism in the analysis.

In order to map the students’ perceptions, students were asked in both the questionnaire 
and interviews for underlying reasons and mechanisms that have been triggered in order to 
promote deep learning. The interviews allowed deeper probing into perceived differences 
between written and audio feedback reviews. Students were asked in which situations they 
learned deeply, what happened to them in order to achieve that result, and why. To encourage 
discussion, a semi-structured interview sheet was used for all interviews, which contained 
the questions as shown in the appendix. A first coding scheme was derived from our previous 
study for typed peer feedback (Filius et al., 2018b). Next, the answers to the open question 
in the questionnaire and the transcripts of the interviews were deductively coded by using 
the three mechanisms, while keeping an eye open for possible additional mechanisms. This 
led to minor revisions of the coding scheme. The final scheme is shown in Table 3.

Table 3

Mechanism codes

Mechanisms and their labels Description

Mechanism ‘Feeling personally committed’

Get to know each other; bonding The extent to which getting to know each other in the 
feedback assignment influences the achievement of deep 
learning, including references to the mutual atmosphere 
and compliments.

Feel vulnerable The extent to which feeling vulnerable because of the 
feedback assignment influences the achievement of deep 
learning.

Improve motivation The extent to which feeling more motivated because of the 
feedback assignment influences the achievement of deep 
learning.
Mechanism ‘Understanding one’s own learning 
process’

Compare own arguments/assignment 
with that of the peer

The extent to which the feedback interventions influence 
the achievement of deep learning by stimulating you to 
see visions of others that clarify where you are in your 
own learning process.

Table 3 continues

Mechanisms and their labels Description

Mechanism ‘Understanding one’s own learning 
process’

Use diverse learning preferences The extent to which the feedback interventions influence 
the achievement of deep learning by using diverse and 
different types of learning preferences.
Mechanism ‘Probing back and forth’

Interact quickly versus asynchronously The extent to which interacting asynchronously influences 
the achievement of deep learning and whether it is possible 
to prompt and probe in an asynchronous interaction.

Ask in-depth questions and formulate 
suggestions

The extent to which feedback interventions influence 
the achievement of deep learning by asking in-depth 
questions and formulating suggestions.

Question each other, two-way The extent to which feedback interventions influence the 
achievement of deep learning by questioning each other, 
through a dialogue that has an effect on both sides.

Ability to be clear, because of elaboration 
or tone of voice

The extent to which feedback interventions influence the 
achievement of deep learning by being able to express 
yourself more clearly, because of elaboration or tone of 
voice.

Procedure
After each assignment, students were engaged in peer feedback in three steps, as shown 
in Figure 1.

Figure 1. Three steps of the intervention
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Step 1 consisted of feedback instruction, in which students were told in both text and 
video how to aim their feedback specifically at deep learning. They were asked to provide 
feedback, including asking the right follow-up questions. Students were also shown 
examples of feedback aimed at deep learning (as a good example) and examples not aimed 
at deep learning (as a plausible bad example). Thereafter, the students were reminded of 
the content of the video during different parts of the course.

In step 2, students were asked to provide feedback where they could choose between 
an audio or video way. Next, they were asked to record and upload their file and to share 
their file within the virtual learning environment. Peer feedback was recorded by the 
students in different formats (e.g. audio, video with or without talking head, video with or 
without slides) and published in the virtual learning environment using different methods 
(e.g. SoundCloud, YouTube, PowerPoint), because the virtual environments that were used 
did not have a built-in recording functionality for audio or video feedback. After publishing, 
students had to paste the URL into the virtual learning environment.

In step 3, students received a notification once the peer feedback on their own 
assignment was uploaded by a peer, and they were asked to look at and listen to their 
feedback carefully.

After these three steps, the students were asked to fill in the questionnaire about 
the peer feedback that they received. In the SPOC, feedback was not anonymous, and 
providers could see the answers on the questionnaire by the feedback receivers. In the 
MOOC, all feedback was anonymous.

After step 3, interviews were conducted. Interviews and the open questions were used 
to ask for underlying reasons and mechanisms that were triggered in order to promote 
deep learning. The interviews allowed for deeper probing into the mechanisms that were 
triggered by the peer feedback, as well as exactly how they were triggered.

To ensure quality in all steps described, an audit was conducted by an independent 
researcher in order to validate the data collection, analysis, and synthesis of this study 
(Akkerman, Admiraal, Brekelmans, & Oost, 2008; de Kleijn & van Leeuwen, 2018). The 
audit had both a formative and a summative function. This resulted in an audit report 
with questions and answers. Questions concerned mainly the type of analysis that we 
chose. After writing answers to these questions in a satisfactory manner, the auditor 
reviewed the study again and affirmed it as being comprehensible, transparent, reliable, 
and valid. According to the auditor, decisions are explicated and communicated, decisions 
are substantiated, and decisions are acceptable according to standard values and norms.

Analysis
Research Question 1
In order to answer the first research question on the extent to which deep learning was 
promoted, descriptive statistics, such as the means and standard deviation, were calculated. 
We applied the paired samples t-test with an alpha level of .01 to the frequency of all deep 
learning items (critical thinking, connecting concepts, creating new concepts) between 
themselves to determine whether, and if so which, items differ significantly. We also applied 
the paired samples t-test between providing and receiving for each item separately and 
for all deep learning items on average (‘deep learning average’). Differences were reported 
only if statistically significant at p < 0.01.

Research Question 2
To answer the second research question on the mechanisms that lead to deep learning, 
several types of analyses were conducted. First, descriptive statistics, such as the means 
and standard deviation, were calculated. We applied the paired samples t-test with an 
alpha level of .01 to the frequency of all mechanisms (feeling personally committed, probing 
back and forth, and understanding one’s own learning process) between themselves to 
determine whether, and if so which, items differ significantly.

Next, to assess the size and direction of the linear relations between the mechanisms 
and deep learning, a bivariate Pearson’s product movement correlation coefficient (r) was 
calculated. To estimate the proportion of variance in deep learning that can be accounted 
for by the mechanisms, a standard multiple regression analysis was performed. Next, 
a standard univariate regression analysis was performed to estimate the proportion of 
variance in deep learning that can be accounted for each of the mechanisms separately. 
Scores were calculated using two-tailed, paired samples t-tests with an alpha level of .05.

Also, we explored the additional predictive value of the following background and 
context variables: the gender and age of the students, the specific course they participated 
in, their experience with online learning, the continent that they are from, and the type of 
online education: MOOC or SPOC.

Thereafter, to measure whether the linear model matches the results obtained, we 
conducted a test for linearity by calculating a bivariate Pearson’s product movement 
correlation coefficient (r). To explore the robustness of the results, analyses were performed 
both listwise and pairwise, and with and without imputed missing data with a series 
mean. To measure whether dichotomous scales will give different results on the relation 
between the mechanisms and deep learning than the original continuous scale, such as in 
case the group that scores ‘very high’ is different from the group of students that scores 
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‘low,’ ‘neutral,’ or ‘high,’ we dichotomized the data in different ways. If any discrepancies 
occurred between the different modes of analyses, they will be reported.

To explore underlying reasons that explain why the mechanisms lead to deep learning or 
not, we analyzed the open questions in the questionnaires and the interviews. We analyzed 
the interviews using thematic analysis and iterative coding in order to see whether the 
previously found mechanisms regarding typed peer feedback could be verified (Filius et 
al., 2018c). Transcripts of the interviews were read thoroughly to ensure understanding of 
their content and to assign codes to text segments. Then, codes were developed based on 
constant comparison and contrasting of data across the different interviews (Miles, 1994). 
To enhance reliability in coding, an independent researcher also analyzed a random sample 
of approximately 10% of the data for calculating the inter-rater reliability. The percentage 
of agreement was 80%. Internal validity was further enhanced due to the description of 
the results, which were context-rich and meaningful.

Table 4 visualizes the analysis of the data and the aims of all tests.

Table 4

Analysis

Data source Analysis Analysis aims

RQ1 Questionnaire Paired samples t-test • To determine whether, and if so which, 
items differ significantly in comparison 
with each other

• To determine differences between 
providing and receiving feedback

RQ2 Questionnaire 
& interviews 
Questionnaire

Paired samples t-test • To determine whether, and if so which, 
items differ significantly in comparison 
with each other

• To determine differences between 
providing and receiving feedback

Regression tests • To explore the relation between the 
mechanisms and deep learning average 
and to determine whether, and if so 
which, items differ significantly in terms 
of their predictive power

• To explore the influence of other 
determinants, namely the sex and age 
of students, the specific course they 
participated in, their experience with 
online learning, the continent that 
they are from, and the type of online 
education: MOOC or SPOC

Thematic analysis and 
iterative coding

• To explore underlying reasons that 
explain why the mechanisms lead (or 
not) to deep learning

5.4 Results

Deep learning
Results in Table 5 show that, as expected, both providing and receiving audio peer feedback 
lead to perceived deep learning, as each of the three items have mean scores ranging between 
3.80 and 4.02.

For providing peer feedback, ‘thinking critically’ is higher than ‘integrating new knowledge with 
prior knowledge’ (t[95] = 2.598, p > .01). For receiving peer feedback, ‘thinking critically’ is higher 
than both ‘integrating new knowledge with prior knowledge’ (t[93] = 2.821, p = .006) and ‘making 
new connections between different pieces of information and concepts’ (t[93] = 3.138, p = .002).

Table 5

Deep learning items

Providing Receiving

Deep learning M SD M SD

 Thinking critically 4.00* (0.75) 4.02* (0.88)

 Integrating new knowledge with prior knowledge 3.89 (0.72) 3.84 (0.81)

 Making new connections 3.96 (0.72) 3.80 (0.88)

 Deep learning average 3.94 (0.69) 3.82 (0.90)

Mechanisms leading to deep learning
Relation between deep learning and mechanisms
As represented in Table 6, all three mechanisms were triggered, as the average score varies 
between 3.65 and 4.04 on a five-point Likert scale.

Table 6

Mechanisms

Providing Receiving

Mechanisms M SD M SD

 M1: Feeling personally committed 4.04 (0.69) 3.76 (0.80)

 M2: Probing back and forth 3.65 (0.82) 3.68 (0.85)

 M3: Understanding one’s own learning process 3.75 (0.80) 3.66 (0.82)

We calculated the bivariate correlation between each of the mechanisms and deep learning, as 
shown in Table 7. This was positive and rather strong, ranging between .41 and .76 for providing 
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and between .63 and .70 for receiving. Results show that all mechanisms also correlate with each 
other, with p ranging between .41 and .73 for providing and between .63 and .84 for receiving.

Table 7

Pearson correlations among each mechanism and deep learning (N is 97 when providing and 94 

when receiving peer feedback)

Providing Receiving

DLP M1 M2 M3 DLR M1 M2 M3

DLP average - .47* .41* .76* - .70* .65* .63*

M1: Feeling personally committed .47* - .73* .45* .70* - .84* .82*

M2: Probing back and forth .41* .73* - .64* .65* .84* - .84*

M3: Understanding one’s own learning 
process

.76* .45* .64* - .63* .82* .82* -

*. Correlation with other deep learning item(s) is significant at the 0.01 level (two-tailed).

A multivariate regression analysis shows that in combination, the three mechanisms 
accounted for a significant percentage of the variability in deep learning, both for providing 
(64%) and for receiving (54%) audio peer feedback. Thus, the predictive value of the 
mechanisms is greater for providing feedback than it is for receiving feedback. Regression 
coefficients for each predictor in the regression model are reported in Table 8.

The mechanisms ‘feeling personally committed’ and ‘understanding one’s own learning 
process’ are significant predictors of deep learning when both providing and receiving peer 
feedback. More specifically, ‘understanding one’s own learning process’ is the strongest 
predictor when providing feedback, while ‘feeling personally committed’ is the strongest 
predictor when receiving feedback.

Table 8

Regression analysis for mechanisms predicting deep learning (N is 97 when providing and 94 when 

receiving peer feedback)

Providing Receiving
Mechanisms B SE B β B SE B β
Feeling personally committed .40**  0.09 .40* .36** 0.27 .37*
Probing back and forth -.36**  0.09 -.42* .09 0.14 .10
Understanding one’s own learning process .73**  0.07 .85* .28* 0.14 .30*
R2 .65 .54
F 58.70** 34.80**

*. Correlation is significant at the 0.01 level (two-tailed).
**. Correlation is significant at the 0.05 level (two-tailed).

Remarkably, the mechanism ‘probing back and forth’ differs from the other mechanisms, 
as it is negatively correlated when providing feedback and not significant when receiving 
feedback. This mechanism is correlated with both deep learning and the other mechanisms 
for both providing and receiving.

P values were similar when we analyzed listwise or pairwise, when we implemented 
missing data, or when we dichotomized the data, which shows the robustness of the results.

Comparison of the mechanisms
Providing and receiving scores were compared for each of the mechanisms of both 
providing and receiving audio peer feedback ranging from 83 to 84 students. From the 
three mechanisms, only for ‘feeling personally committed’ was the score for providing peer 
feedback significantly higher than for receiving peer feedback (t[82] = 3.313, p = .001).

When comparing the mechanisms within the category of providing, the mechanism ‘feeling 
personally committed’ scores statistically significantly higher than ‘probing back and forth’ 
(t[96] = 6.777, p < .001) and ‘understanding one’s own learning process’ (t[96] = 3.599, p = 0.001).

Underlying reasons
Results from interviews and open questions reveal the underlying reasons for the student 
mechanisms. Examples for each code are shown in Table 9. Results show that students 
feel personally committed when they get to know each other better and it improves their 
motivation. Audio and video peer feedback resembles the classroom experience. However, 
in order to provide and receive peer feedback, you have to open up. Students reported 
that this also makes them feel vulnerable. A few students indicated that for this particular 
reason they feel uncomfortable providing and receiving audio feedback.

Students feel that they better understand their own learning process, which leads to 
deep learning, when the peer feedback gives them the opportunity to compare their own 
assignment with the work of peers, as they mention in both interviews and open questions. 
This seems to be the case more when students provide feedback rather than receive it. 
Being able to see how other students have interpreted the assignment and what they have 
done differently makes giving feedback at least as interesting as receiving it. Moreover, 
several students mention that the use of a different medium, namely audio or video besides 
typed text, makes them look at the assignment from a different perspective that depends 
on the background and specific knowledge of the peer.
In order to learn deeply, it helps students to probe back and forth. Using audio peer feedback 
helps them to question each other, elaborate, ask in depth-questions, and formulate 
suggestions. Students also mention that this mechanism would be triggered more if it 
was synchronous interaction. It would also be helpful if the virtual learning environment 
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would allow students to continue the dialogue somewhat longer so that students could 
continue their conversation, either synchronous or asynchronous.

Table 9

Examples from mechanism codes

Mechanisms and their labels Example from data

Mechanism ‘Feeling personally committed’

Get to know each other; bonding “It makes you feel more connected to your peers.”
Feel vulnerable “I did not feel very comfortable using this medium 

of communication.”
Improve motivation “Although putting an audio feedback was more 

challenging, it made you more committed to finish 
it, edit well, and speak clearly because it was more 
personal than a typed response.”

Mechanism ‘Understanding one’s own learning process’

Compare own arguments/assignment with that 
of the peer

“One: you’re seeing what other people have done, 
which is also not what you did, and two: you have to 
also read — sometimes you have to read into topics 
that haven’t been touched on clearly in the unit 
— and you have to ask the deeper or the smaller 
questions. But most of it for me is the excitement 
of seeing what other people have done.”

Use diverse learning preferences “I appreciated the fact that I could do audio and 
video posts and reviews. This was the first time I 
was allowed, and I was very nervous the first time, 
but I did enjoy it.”

Mechanism ‘Probing back and forth’

Interact quickly versus asynchronously “It would be even better if we could talk to each 
other synchronously, because then you can talk to 
each other and react directly.”

Ask in-depth questions and formulate 
suggestions

“She asked me a lot of really deep questions about 
statistics that I never even thought about. So I had 
to go and do a lot of reading.”

Question each other, two-way “That was great to have the option of receiving 
a reaction from your feedback. So that will give 
you the opportunity next time if you have to give 
feedback to improve your feedback.”

Ability to be clear, because of elaboration or 
tone of voice

“The oral version of the feedback was great, 
because they could take more time to talk about 
what they wanted to tell you. Because sometimes 
orally, you have more, I would say, flexibility, and 
you have more room and then can explain more 
what you want to talk about.”

Some issues other than the mechanisms were raised during the interviews and in the open 
questions. Many students indicated that both recording and publishing take relatively much 
effort. A cause for that was that none of the virtual learning environments was specifically 
designed for this purpose. Another cause was that the majority of the students never had 
recorded, published, or listened to audio peer feedback before. Moreover, in the interviews 
and open questions, the majority of the students mentioned that they were not native 
English speakers. A considerable number of students indicated that they had difficulty 
talking in English and that they therefore recorded their feedback several times and/or 
wrote it out in advance.

5.5 Discussion

In this study, we investigated the relation between providing and receiving audio peer 
feedback with deep learning, on the one hand, and within online education, on the other. 
Results support the view that both providing and receiving audio peer feedback indeed 
promote deep learning. As a consequence of the peer feedback method, the following 
student mechanisms were triggered: ‘feeling personally committed,’ ‘probing back and 
forth,’ and ‘understanding one’s own learning process.’ Particularly important for both 
providing and receiving feedback is feeling personally committed. Results also show 
that mechanisms were a stronger predictor for deep learning when providing than when 
receiving feedback. We will discuss the main findings of our study for each research 
question.

To what extent do providing and receiving audio peer feedback in online education pro-
mote deep learning?
As expected, results support the expectation that audio peer feedback is an effective 
method to promote a deep learning approach in online higher education. This is the case 
for each of the three elements of deep learning, which are ‘critical thinking,’ ‘integrating 
new knowledge with prior knowledge,’ and ‘making new connections between different 
pieces of information and concepts.’ This is the case for both audio peer feedback receivers 
and providers.

In an earlier study on providing typed peer feedback in online education, van Popta et 
al. (2017) and Ion & al (2019) concluded that providing peer feedback has several potential 
learning benefits for the provider. Examples are higher-level thinking, critical reflection, and 
insight. This study adds that this also applies to audio peer feedback in online education. 
Providing and receiving peer feedback has an almost equal predictive value for achieving 
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deep learning. According to the students who provide feedback, critical thinking is achieved 
in a stronger way than ‘integrating new knowledge with prior knowledge’ and ‘making new 
connections between different pieces of information and concepts.’ According to students 
who receive feedback, the three deep learning elements are equally achieved.

Which mechanisms lead to deep learning in online education?
Results show that the combination of all three mechanisms, which are ‘feeling personally 
committed,’ ‘understanding one’s own learning process,’ and ‘probing back and forth,’ leads 
to perceived deep learning. Since the mechanisms are originally based on a study of typed 
feedback, we suggest that audio and typed feedback basically initiate the same student 
mechanisms and that there are only minor differences in the expression of the mechanisms, 
such as the emphasis on personal commitment to audio peer feedback in comparison with 
typed feedback. We will now discuss each of the mechanisms successively.

The most predictive mechanism is feeling personally committed, which is triggered 
more by providers than recipients. This may be explained by the fact that in order to provide 
audio peer feedback, students naturally become involved in the content of the course 
and the response of the other student. However, comparing the three mechanisms when 
receiving feedback, this same mechanism of feeling personally committed is the strongest 
predictor of perceived deep learning. We suggest that this indicates how important ‘feeling 
personally committed’ is for audio peer feedback in general. The reason for this may be that 
the student, more than with typed feedback, personally relates to the peer. This relationship 
makes students feel connected and may increase their motivation. This corresponds to 
earlier studies (e.g. Kirschner et al., 1991; Parkes & Fletcher, 2016) about the audio feedback 
receiver, but also appears to be true for the audio feedback provider. Thus, this study adds 
knowledge about the social processes to what van Popta et al. (2017) found about the 
cognitive processes that occur by providers within online education.

Looking more specifically at the feedback providers, the mechanism understanding one’s 
own learning process is triggered most in comparison with the two other mechanisms. We 
suggest that this is caused by critically looking at the assignment of another student, which 
provides the student with more understanding of one’s own learning process than just 
receiving feedback. For both providers and receivers of audio peer feedback, the fact that 
audio peer feedback is another medium may help them to understand their own learning 
process, because the use of different media helps to see things from a different perspective. 
Audio feedback may also accommodate students with an audio learning preference (Merry 
& Orsmond, 2008; Morris & Chikwa, 2016).

The deviating results of the mechanism probing back and forth can be the result of a large 
overlap between the different mechanisms and their predictive value of deep learning. We 
hypothesize that once students feel more personally committed, they will also make more 
effort to prompt and probe, and, as a result, they will better understand where they are 
in their own learning process. Conversely, if students better understand where they are 
in the learning process, prompting and probing will also be easier, and they will feel more 
personally committed. The prompting and probing will stimulate the feeling of personal 
involvement, but also the understanding of where they are within their own learning 
process. This overlap may consist of a generic element, which we suggest is the social 
interaction that takes place by providing and receiving feedback and has an important role 
in achieving deep learning (e.g. Ertmer et al., 2007). Nevertheless, social interaction will not 
always lead to deep learning. The mechanisms in this study indicate that social interaction 
considerably increases the likelihood of deep learning.

Considering the differences between providing and receiving feedback in relation 
to deep learning, the predictive value of the deep learning mechanisms was greater for 
providing feedback than for receiving feedback. This may be because feedback providers 
are more stimulated to feel personally committed than feedback recipients. Providing 
feedback requires the feedback providers to deepen themselves in the work of the other 
person. This is reinforced by pre-training on feedback skills aimed at deep learning. On 
the other side, the feedback recipient can receive feedback without deepening himself or 
herself. Whether deep learning takes place depends on, among other factors, the way the 
feedback is perceived, its acceptance by the recipient, and the willingness of the recipient 
to respond to the feedback (Ilgen et al., 1979).

Practical implications
Based on our findings, we advise instructors to consider implementing audio peer feedback 
when they aim for deep learning for their online students in a scalable way. Well-implemented 
audio peer feedback may be attractive in involving students actively in applying criteria and 
reflecting on their own work. It can be part of practices that attempt to involve students 
actively in feedback processes and reduce unproductive and time-consuming instructor 
commentary. Moreover, students consider their involvement critical in the design and learning 
experiences (Ion et al., 2019), and providing peer feedback could positively attribute to this. 
It is however essential that the students understand the rationale for peer feedback and that 
they receive sufficient training on how to provide audio feedback aimed at a deep approach 
to learning. There are several conditions that they should consider in their considerations. 
For example, the insight that providing peer feedback is just as important as receiving peer 
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feedback can be valuable in designing the learning process. But since providing feedback 
to peers is known to be difficult for students (Dochy et al., 1999; Ion et al, 2019, Topping, 
Smith, Swanson, & Elliot, 2000), it is worth investing the time and effort to implement it. 
This also means that it takes learning time for students to use audio peer feedback. Learning 
time for providing feedback was not mentioned in earlier studies. We therefore suggest that 
instructors should provide sufficient instruction about how to provide feedback aimed for deep 
learning and, more specifically, on how to record, publish, and listen to audio peer feedback.

Another condition that instructors can take into account is that all students have 
sufficient proficiency in speaking the language of communication in order to be able to 
provide feedback in an audio way. Audio peer feedback has shown to be a good addition 
to the already existing learning methods, which instructors may find useful in the pursuit 
of a wide variety of learning methods for students with different learning preferences.

Based on this study, we advise educational technology designers to design the learning 
environment in such a way that feedback can be directly recorded and published in the 
learning environment and, preferably, in such a way that a real dialogue can take place 
between the provider and the receiver. Results of this study suggest that audio peer 
feedback is well capable of promoting deep learning, and that when technical barriers are 
fewer, the possibilities for deep learning have great growth potential.

Future research
Although the present study helps to illuminate our understanding of the use of audio peer 
feedback in online education, it has also raised new questions. For instance, in order to 
promote deep learning, a subsequent study could examine the extension of the (synchronous 
or asynchronous) dialogue with the aid of audio peer feedback, with more options for 
questioning and responding. The importance of a feedback dialogue for typed peer feedback 
has been shown by other studies (e.g. Filius et al., 2018b; Boud & Molloy, 2013; Ruegg, 2015). 
This may enable further prompting and probing and deepen the interaction. Also, the study 
did not make a distinction between audio and video feedback and, more specifically, video 
in which facial expressions and social cues can be seen and that may stimulate the feeling 
of personal commitment. It may be interesting how the different types of feedback (typed, 
audio, and video) cause a direct and indirect effect on a deep approach to learning. The 
type of feedback may influence the degree of social presence, which is the degree to which 
„the other‟ in a communication appears to be a „real‟ person (Kreijns, Kirschner, Jochems, 
& Van Buuren, 2011). It is recommended that follow-up research should also take this into 
account, as this aspect could perhaps trigger the mechanism ‘feeling personally committed’ 
even more and thus promote deep learning even more (Vaughan & Uribe, 2016). Lastly, it is 

recommended that follow-up research should include the influence of being a native speaker, 
as this may be an important factor for students who are asked to present their feedback orally.

Conclusion
This study showed that audio peer feedback can lead to deep learning and that this is 
triggered by three mechanisms: ‘feeling personally committed,’ ‘probing back and forth,’ 
and ‘understanding one’s own learning process.’ Also, these mechanisms are a greater 
predictor of deep learning when providing feedback than when receiving. Particularly 
important for both providing and receiving feedback is feeling personally committed. In 
addition, providing feedback gives students an insight into their own learning process, and, 
consequently, they report learning deeply.

This study indicates that the various benefits of audio feedback by the instructor also 
apply to the provision of feedback by the peer. Moreover, it shows that providing this 
feedback is as valuable for achieving deep learning as receiving it. Given the need for 
deep learning and the context in which instructors are faced with an increasing number of 
students and a high workload, online audio peer feedback can thus be a valuable learning 
method to promote deep learning within higher education.
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Appendix 1
Interview questionnaire for students

1. Please describe to what extent this course promoted deep learning for you and why.
• Did you have enough prior knowledge to participate in this course? Why do you think 

so? Could you give an example? Did you ever feel like you didn’t have enough prior 
knowledge? What exactly happened?

• Did you connect new knowledge with what you already knew? Can you give an 
example? What exactly happened?

• Did you learn new concepts? Which one(s)? What exactly happened?
• Did you see new relations? When? Which one(s)? What exactly happened?
• Did the course stimulate you to think critically? How?

2. Regarding the extent to which deep learning was promoted, what was the role 
of feedback (peer feedback, formative assessments, and instructor feedback)?

• How?
• What feedback did the instructor(s) give?
• What feedback did the students give (to each other)?
• What feedback did you receive yourself (self-assessment/multiple-choice test and 

the ‘reflection’ learning activities)?

3. How did you experience the feedback?
• Did you understand and accept the feedback that you received?
• To what extent did the feedback stimulate you to deep learning? Why?

4. Did you provide feedback yourself?
• How did this go? Why?
• What were your aims with the feedback?
• Do you think that the feedback receiver understood and accepted the feedback? Why 

do you think so? What happened?
• What did the feedback receiver do with the feedback? How do you know?
• How did the feedback receiver value the feedback? How do you know?
• Do you think that the feedback promoted deep learning? Why?

5. How can we use feedback to promote deep learning in online education?
• How can we ensure that new knowledge in this course is being connected to what 

the student already knows?
• And that new concepts are being learned?
• And that new connections are being created?
• And that the course promotes critical thinking? How?
• In your opinion, what causes deep learning to be reached or not be reached? Why is 

that so, do you think?
• Did this work out well in this specific course, according to you? Why do you (not) 

think so?
• What do you think is most important to the feedback that students received in this 

course? What problems did you experience? What do you think is difficult?
• Do you have any other ideas about what could happen to reach deep learning through 

feedback in online education?
• Suppose that you should formulate advice about providing feedback to promote deep 

learning in this specific course. What advice would that be?

6. Closing
• Are there any questions that you expected but that I didn’t ask?
• What else would you like to say about feedback or deep learning 5
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6.1 Introduction

We started this journey with exploring what instructors can do to promote deep learning 
and especially why. What mechanisms should be triggered in students that consequently 
lead to deep learning, and how can instructors influence those triggers? As we described 
two trends in higher education, massification and the increasing use of online education, 
we especially looked for scalable online teaching methods. During this journey, we decided 
to focus on peer feedback as a teaching method.

In the next paragraphs, I will look back on our journey and reflect on the academic 
relevance. I will also take a look forward to the next episode in terms of suggestions for 
further research as I consider this dissertation as just one episode in the never-ending series 
on how to optimize learning in online education. Lastly, I will discuss the consequences of 
the studies in this dissertation for the future of online higher education.

6.2 Academic relevance

Throughout this dissertation, we were looking for an answer to the main research question, 
which is: “How can instructors promote deep learning in online higher education?” Each 
individual chapter presented an empirical study that contributed to the answer. A summary 
of the conclusions of these studies is described below.

We started by investigating to what extent interactions do occur during SPOCs, a 
specific form of online education. We found that there is a lot of interaction, almost half 
of which consists of social interaction. Types of interaction that we found are comparable 
with the categorization used by Ké and Xie (2009). They distinguish social, knowledge, and 
regulation. By far the most interaction is initiated by students and not by instructors. As 
interaction is a prerequisite for deep learning, we conclude that SPOCs may be a suitable 
environment for students to learn deeply.

Despite this suitable environment, instructors experience challenges when promoting 
deep learning. Therefore, we identified which challenges instructors experience when 
aiming for deep learning in SPOCs, namely a) alignment in learning activities, b) insight 
into students’ needs, c) adaptivity in teaching strategy, d) social cohesion, and e) creating 
dialogue. These results indicate that SPOCs have distinctive challenges compared to 
other forms of online education. Additionally, our results indicate that the three elements 
of the framework of community of inquiry (Garrison & Kanuka, 2004), namely cognitive 
presence, social presence, and teaching presence, had not been implemented in a balanced 
way. Instructors may have to place more emphasis on the social and teaching presence 

compared to the cognitive presence of the course. Instructors can take these results into 
account while developing and teaching SPOCs. More generally, results show the need for 
training instructors in how to design and teach SPOCs.

To meet the identified challenges, we found a diverse range of scalable feedback 
interventions, including mechanisms that trigger a deep learning approach. Scalable 
feedback interventions are described according to three categories: feedback management, 
peer feedback types, and automatic feedback. Mechanisms identified were feeling 
personally committed, understanding one’s own learning process, probing back and 
forth, and asking and providing relevant feedback. Results show that the online learning 
interaction model of Ké & Xie (2009) can be extended with these mechanisms to further 
enrich the model. Furthermore, results in this study show that the quality of the interaction 
is more important than the quality of the feedback itself. We indicate that to fully exploit 
the feedback, students should be actively engaged in feedback as dialogue. Therefore, our 
final two studies were focused at the implementation of dialogical peer feedback.

Of all the feedback interventions referred to, we selected and described asynchronous 
typed peer feedback, as peer feedback is more scalable than instructor feedback, and 
interaction in online education mostly takes place asynchronously and in typed form. 
Our results support the view that the combination of peer feedback instruction and peer 
feedback rating, both specifically aimed at deep learning, leads to peer feedback dialogues 
that, in turn, promote deep learning. The value of peer feedback appears to predominantly 
result from the dialogue it triggers, rather than from the feedback itself. Especially helpful 
for students is the constant attention to how one provides peer feedback: by instructions 
on how to provide feedback aiming for deep learning, by having to rate feedback, and 
therefore by repeatedly having to reflect on the subject matter. Subsequently, this study 
shows the added value of feedback given by peers instead of by instructors. As students 
tend to question feedback from peers more, in contrast to feedback from their instructor, 
they continue to think longer and deeper, which enables deep learning. Moreover, adding 
a theoretical source remarkably appears to have a similar effect: once a peer refers to a 
theoretical source, the student accepts it for fact and does not further think about it. Results 
may indicate that students, probably unconsciously, trust theoretical sources blindly. This 
may cause feedback receivers to choose a surface learning approach.

Besides asynchronous typed peer feedback, we also selected and described how audio 
peer feedback in online education leads to deep learning. Van Popta, Kral, Camp, Martens, 
and Simons (2017) have shown that providing online typed peer feedback leads to deep 
learning. We added that this finding also applies to audio peer feedback, and that the 
extent is comparable with receiving peer feedback. The following student mechanisms 

6



174 175

The future of deep learning in online higher educationDiscussion

were triggered: feeling personally committed, probing back and forth, and understanding 
one’s own learning process. Feeling personally committed, both for providing and receiving 
feedback, is particularly important. Results also show that the student mechanisms were 
a stronger predictor for deep learning when providing feedback than when receiving 
feedback. We suggest that audio peer feedback makes great demands on feeling personally 
committed, and as a consequence, both feedback providers and feedback receivers learn 
more deeply.

In sum, deep learning in higher education is threatened because of two trends: the 
massification of education and the increasing use of online education. Deep learning is 
about personalizing content and how the resulting knowledge relates to other people’s 
ideas and other sources, making the knowledge meaningful to one’s own experience and to 
the real world (Chin & Brown, 2000). As a result, interaction with other students and with 
theoretical sources in higher education is very important. In this dissertation we show that, 
despite the fact that interaction often takes place asynchronously, deep learning in online 
higher education is indeed possible. The fact that our results showed that interaction was 
mostly social in type may also be due to the fact that interacting helps to personalize the 
content. In line with this, we suggested that the mechanism of feeling personally committed 
is particularly important for deep learning. With these results, we deepened the online 
learning interaction model of Ké & Xie (2009), and we added the value of providing audio 
peer feedback for deep learning to the insight of Van Popta et al. (2017) on the value of 
providing typed peer feedback for deep learning. With this we have contributed to the body 
of knowledge about how instructors can promote deep learning in online higher education.

6.3 Future research on deep learning in higher education

This dissertation has not only provided answers to our research questions, but its outcomes 
and limitations also gave rise to new questions to be answered in future research into deep 
learning. I will discuss the questions that in my opinion deserve to be answered in the future 
using the four areas of the CIMO-logic as a frame of reference: the outcome (measurement 
of deep learning), the mechanisms (stimulating feeling personally committed), the 
interventions (other than asynchronous peer feedback, the degree of scalability and the 
use of an artificial intelligence assistant), and the context (the roles of the student and the 
instructor).

Outcome
In this dissertation, we used self-reported data as a measure of deep learning. Further 
research could use a different way of measuring deep learning to further underpin the 
results. For example, the effect of deep learning on grades could be measured through a 
randomized controlled trial, possibly with a crossover design, comparing peer feedback 
aimed at deep learning and “regular” peer feedback. However, if differences before and after 
the peer feedback are found, it will be complex to interpret that as a true measure of deep 
learning, as many factors influence the educational outcome in students. Large statistical 
power (such as meta-analysis) will be helpful to eliminate many sources of error; however, 
there is still one source we cannot tackle in this way (ten Cate, 2001). That is, students 
will usually adapt the quantity and quality of studying to meet testing requirements. In 
doing so, they may compensate for teaching quality and generate more effort. Hence, 
grades should not be considered the primary outcome of teaching but the outcome of 
learning activities. To discriminate between teaching methods, the student mechanisms 
(i.e., what happens to the students) should still be taken into consideration. Conclusions 
could also be triangulated by combining self-reports, pre- and post-tests, and assignment 
analyses to examine whether students improve their academic performance after adopting 
deep learning approaches to study. Examples are concept maps with assignments aimed 
at deep learning (e.g., Hay, 2007) or comparing student assignments about the deeper 
meaning of the content both before and after dialogic peer feedback (e.g., Pegrum, Bartle, 
& Longnechker, 2015).

Follow-up research could also focus on comparing deep learning through online peer 
feedback, on the one hand, and face-to-face peer feedback, on the other hand. In addressing 
this question, it is important to distinguish the most important outcome, deep learning, 
and outcomes specific to the online environment including costs, different locations, and 
asynchronous interaction.

Mechanisms
We have shown which mechanisms triggered deep learning in students, whereby feeling 
personally committed seems to be the most important for students and creating social 
cohesion for instructors. Future research may be directed to finding other ways in which 
students will feel personally committed. Eligible teaching methods may be collaboratively 
working on assignments, online debates, and designing lessons by students. Other 
influencers that may also be included in this research are the size and diversity of the group, 
the tone and frequency of communication, and the length and intensity of the course, as 
they all can contribute to the knowledge about the design of teaching methods.
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Furthermore, research into the relation between student behavior and the identified 
mechanisms can also give more insight into the functioning of the mechanisms. For example, 
certain students may take the initiative for a conversation more often, read more literature, 
or study more efficiently. It is possible that alternating between concentrated individual 
work and interaction with others leads to the best result. This may also provide insight into 
which behavior may be preferable for achieving deep learning and the instructor’s ability 
to influence this.

Interventions
Further research should consider interventions other than asynchronous feedback, such as 
the use of role play, that may help instructors to promote deep learning in online education 
in a scalable way. Feedback interventions identified in Chapter 3 other than peer feedback, 
such as support of group work, synchronous feedback, and bringing the feedback back to 
the essentials, also have potential for instructors to promote deep learning.

Although interaction in online education usually takes place asynchronously, it may be 
worth including synchronous feedback in future research, as we expect this to trigger the 
mechanism of prompting and probing more easily than asynchronous feedback. If practical 
obstacles can be removed at certain instances, for example by setting fixed times for 
interaction in advance, synchronous interaction offers great potential.

In addition, follow-up research can also focus on the degree of scalability of instructor 
feedback and on how to increase it in such a way that the instructors’ workload increases 
as little as possible with the increase in students.

Further research may also investigate the right balance between the various small-scale 
teaching methods (which strengthen social cohesion and personal commitment and thus 
promote deep learning) and the large-scale teaching methods (which save time and thus 
do not increase the workload for instructors). This allows us to determine the turning points 
of when the different student groups lose the added value of the small-scale teaching 
methods and when the instructor no longer experiences a higher workload due to the 
larger-scale working methods.

Another recommendation for future research is about how the role of the instructor 
could be partly replaced by an artificial intelligence assistant (“edubot”). The use of these 
assistants may augment and amplify the interaction with human instructors in online 
education. Current artificial intelligence assistants use an episodic memory of questions 
and answers from previous course editions to interact with students (Goel & Polepeddi, 
2016). It may be interesting to study their role in relation to deep learning. Research can 
focus on whether artificial intelligence assistants can take over relatively simple tasks from 

instructors, so that instructors can focus more on deeper discussions with students. For 
this purpose, the assistants often focus on the probability that an answer is correct, based 
on statistical calculations of the data in the database. A next step may be to investigate 
whether artificial intelligence assistants are also capable of promoting deep learning. 
This requires that they be able to respond to new questions or comments that have not 
yet been asked and stimulate students to think critically. By providing the assistant with 
information about the prior knowledge of all individual students, the assistant may become 
able to stimulate the students to connect new knowledge with previous knowledge in a 
personalized way. Research on these possibilities in the relatively young field of online 
education is likely to lead us to exciting times.

Context
This research was conducted within the context of online education, focusing on the role of 
the instructor. Follow-up studies may further investigate whether the mechanisms found in 
these studies also lead to deep learning in face-to-face education, as it helps us understand 
why interventions do or do not help.

In addition, placing the student rather than the instructor at the forefront can also shed 
more light on how deep learning can be achieved in online education. Follow-up research 
could involve the students’ voice more and focus more on what students themselves can 
do to take their own responsibility and to learn more deeply. Subsequent research could 
also focus on the extent to which students are able to apply the deep learning approach 
using peer feedback in other parts of their course, their education program, and their further 
lives as professionals.

6.4 Consequences for the future of online higher education

The landscape of higher education has in the last 15 years evolved so rapidly and profoundly, 
with the emergence of online and mass education, that its education strategy needs to be 
rethought. The number of students is not only increasing but also more diverse in types 
and in needs, as more students will combine their studies with other responsibilities, such 
as work or family life. Consequently, as the differences between students will increase, 
the current distinction between students in initial education and in pre- and post-initial 
education may diminish. Universities are faced with the task of serving this large and 
diverse number of students with often less funding per student.

This dissertation showed that online education enables universities to remain focused 
on deep learning, as this is their core task, distinguishing them from many other education 
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providers. Online education also contributes to more flexibility in learning pace, preference, 
location, and time, and to more modularity. Therefore, universities should invest in their 
online education strategy and implementation. In this section we describe the consequences 
for the future of online higher education as we reflect on this dissertation.

Reallocate the tasks of the instructor
Where the instructor now takes on a role similar to that of a pilot in an aircraft, in the 
future the instructor’s role will be similar to that of an air traffic controller. As a pilot, he or 
she is currently the one who delivers the education, sometimes with the help of teaching 
assistants. But in the future of online education, more consideration should be given to 
separating those tasks that require substantive knowledge of the instructor from tasks 
such as guiding the learning process, stimulating interaction, and answering questions 
from students. The latter tasks can be performed by an e-moderator. An e-moderator 
is someone who is trained to guide the online learning process and who is able to ask 
questions that stimulate deep learning. The e-moderator must ensure that students 
not only answer questions, but actually ask questions, retrieve additional information, 
relate this to other evidence, add new insights to existing knowledge, and thereby create 
new understanding. The e-moderator must resist the urge to immediately respond or 
indicate what the right answer is, but instead confirm assumptions and encourage. To 
encourage group learning, it is important that the e-moderator has a good feel of when 
to offer students the opportunity to explore and exchange ideas with each other, and 
when to intervene. Creating social cohesion will also be part of the responsibilities of the 
e-moderator. An example is asking students at the start to upload a short video in which 
they introduce themselves and tell something about themselves. Another one is to call 
students by their name during the instruction, even though you haven’t seen them in 
person and the instruction is asynchronous. The tasks of the e-moderator do not require 
full knowledge of the subject matter. Gradually, over the next years, more tasks of the 
e-moderator may be taken over by a virtual assistant.

This reallocation of the tasks allows instructors to focus specifically on course design 
and content responsibility. They will remain the experts in their field and must be kept 
well informed of new developments in that field. By stimulating the power of the students’ 
collective, the plane will continue to fly automatically. The instructor has the responsibility 
to make optimal use of group learning in the design of the course, and to use his or her own 
expertise as efficiently and effectively as possible to achieve the optimal course quality.

Shift from delivery to design
Online education demands a fundamental shift within the tasks of the instructor, with more 
emphasis on the design of courses instead of on the delivery. While in face-to-face education 
instructors are able to change their teaching strategy immediately in response to students’ 
behavior, in online education they usually have relatively few possibilities to do so. Therefore, 
instructors have to design ahead and think of what potential learning activities and course 
material would allow students to achieve their learning objectives. A well-designed online course 
will lead to a better result during the delivery phase. During delivery, progress can be monitored 
by using a dashboard, which is one of the advantages of online learning. For example, instructors 
can use graphs to quickly identify struggling students or spot specific topics that need more 
attention in the course. Not only instructors can benefit from seeing learning data in real time, 
since students should also be able to see their own progress along the learning curve as well.

As a consequence, the remuneration should be adapted to the changed requirements as 
a result of the shift from delivery to design, for example in terms of the cost–price model for 
instructors (and moderators).

Pursue diversity in student groups and through multidisciplinary education
To prepare students for a society that requires solutions to multidisciplinary issues, we need 
students who understand multidisciplinarity and are able to approach questions from several 
perspectives. In line with that, we found that in these studies students indicated that the 
most innovative questions came from students with different perspectives than their own. 
These students may be better able to ask questions from a different angle than students 
with a comparable background. Students who share the same basic academic skills but have 
a different background may be best able to demonstrate different perspectives. This may 
likely strengthen deep learning, as the studies in this dissertation show that it is particularly 
important for achieving deep learning that the feedback provider stimulates the other person 
to think hard, for example by asking questions or making comments that clarify that there 
are other views. Being able to make the other person think hard is even more important 
than domain knowledge (Strijbos, Narciss, & Dunnebier, 2010). Consequently, we advise the 
pursuit of diversity in backgrounds for student groups, possibly through multidisciplinary or 
even interdisciplinary education. Online education is particularly suitable for this, because it is 
relatively easy for students from different disciplines, different universities, and with different 
cultural backgrounds and age groups to take part in education together. Ideally, at least part 
of the education the student is attending should consist of education that comprises various 
disciplines, together with students from different backgrounds. Also, universities should 
make their provision of multidisciplinary education transparent and eventually expand it.
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Utilize and expand lessons learned in MOOCs on scalability and lessons learned in 
SPOCs on social cohesion
Given the importance of personal commitment and social cohesion in deep learning, as 
shown in this dissertation, the small scale of SPOCs seems to be appropriate for deep 
learning. However, some of the lessons learned of the MOOCs could indeed be adopted 
in the SPOCs to lower the workload of instructors, such as specific teaching methods and 
the support of group learning (e.g., Guàrdia, Maina, & Sangrà, 2013). Therefore, I advise 
educational policy makers to stimulate instructors to use both small-scale and large-scale 
teaching methods. They should ensure that each student is part of a small group, which 
strengthens social cohesion. This small group may have a maximum of approximately 20–25 
students, in line with the recommendations of Arbaugh and Benbunnach-Finch (2005) and 
Rovai (2007) for the size of an online class in order to promote good interaction and create 
a sense of community. Conversely, instructors may use the lessons learned in SPOCs 
about the importance of social cohesion. To this end, students will participate in small-
scale teaching methods in their own small group. Examples are collaboration assignments, 
online debates and online presentations by students, dialogues on statements, role plays, 
and constructing graphic organizers. Additionally, students will participate in large-scale 
teaching methods with all small groups together, to decrease the workload of instructors. 
Examples are knowledge clips, assignment instructions, readings, and assessments. With 
an easy-to-operate dashboard and assistants, an instructor may be able to operate up to 
100 small groups in parallel. As the number of students increases, the time spent by the 
instructor will not increase proportionally because the course design and the teaching 
methods for the large group will remain the same for all students. As an aid to this, university 
policy makers, instructors, and lecturer supporters can join efforts to create an online 
overview of research on available teaching methods, which we call the “teaching method 
advisor.” First, researchers may indicate what is known about each teaching method based 
on research, why and how it can be integrated into online education, and how scalable it 
is. This body of knowledge can then be extended by using a standardized survey on the 
best practices, measuring the same variables at different universities, and finding common 
ground. This overview can continuously be updated by researchers and instructors by 
adding both new research findings and practices, such as reviews, demonstrations, and 
examples.

Monitor and join the development on artificial intelligence assistants
I advise practitioners to monitor and join developments on artificial intelligence assistants, 
as they may become a scalable strategy for improving interactivity in online education. 

Although it is too early to use artificial intelligence assistants for the task of promoting deep 
learning, there is some anecdotal evidence to suggest that artificial intelligence assistants 
reduce the instructor’s workload by responding to student introductions and by posting 
messages to the class (Goel & Polepeddi, 2016). This has several advantages, like the fact 
that they are consistent, giving the student the option of receiving answers and feedback 
at her or his own pace, at any moment and from anywhere with internet access. There is 
also a promise of ever more sophisticated dialogues taking place over the next few years, 
including context sensing, emotion sensing, conversation listening, intelligent conversation, 
and self-learning. Interaction will comprise interactions from artificial intelligence assistant 
to student, many one-to-one conversations simultaneously, and interaction on several 
channels, including audio and text (Hopkins & Maccabee, 2018). Artificial intelligence 
assistants can offer a personalized and context-sensitive service, for example: “Julia, in 
the previous assignment, based on Twans information, you stated that you opted for a 
prognostic research design. If Twan includes the following information, explain to Twan 
why you would (not) opt for the same design. [...] Ilse, do you agree with Julia? Why (not)?” 
By doing so, artificial intelligence assistants may guide, facilitate, and stimulate the learning 
process by activating the mechanisms of students and thus creating an optimal context 
for deep learning. To trigger personal commitment, tasks may include ensuring a safe 
and secure learning environment, helping students to familiarize themselves with the 
online learning environment and its possibilities, and encouraging active contributions. 
To trigger the mechanism of probing back and forth they may identify and highlight 
relevant comments from students who tend to get underexposed and ask peers to react. 
To make students understand their own learning process, artificial intelligence assistants 
may post messages to motivate or clarify the learning process, name (compulsory and 
voluntary) activities, stimulate students to reflect on what has been learned, clarify the 
discussion threads, and suggest eligible criteria for the course certificate. To trigger asking 
and providing relevant feedback, tasks may include summarizing the contributions of 
the students, setting the example, and providing feedback to feedback requesters and 
feedback providers. Having artificial intelligence assistants do this work will fundamentally 
change the task of instructors and allow them to focus specifically on course design and 
content responsibility.

Universities should start collaboratively by creating common methodologies, sharing 
experiences, and initiating communities of practice to encourage the update of virtual 
assistant technologies more rapidly across the sector (Hopkins & Maccabee, 2018). 
Universities may also start to collaborate with companies that develop artificial intelligence 
applications and start preparing a well-ordered knowledge base that will underpin the 
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artificial intelligence assistant. For example, institutions can start developing a methodology 
for knowledge abstraction and organization (Sánchez-Díaz, Ayala-Bastidas, Fonseca-
Ortiz, & Garrido, 2018) and start collecting data in online courses, such as the sequence 
of answers or scaffolding questions that instructors, teaching assistants, or other 
students provide, and misconceptions that students have. The role of service owners, 
not technicians, will be crucial. Service owners will be responsible for the service that the 
artificial intelligence assistant will provide. This would be in part to train artificial intelligence 
assistants to understand the types of questions and the language used by students. 
Appointing service owners and getting them involved in assessing and developing artificial 
intelligence assistants is a good step to take early on (Hopkins & Maccabee, 2018).

Keep supporting and professionalizing instructors and e-moderators
Considering the ongoing massification of higher education and the increasing use of online 
education, we would like to stress the importance of supporting instructors in higher online 
education so that they will be prepared for their changing job. Therefore, universities 
should further invest in professionalization programs for (future) online instructors and 
e-moderators. In this context, instructors will focus more on the design of education, while 
e-moderators will take care of the delivery. A substantial component of these programs 
should be focused at learning how they organize online education in such a way that 
there will be interaction, social cohesion, and diversity, aiming for deep learning. For both 
instructors and e-moderators, it will be essential to have a wide range of teaching methods 
at their disposal, as the backgrounds of these students will vary even more in the near 
future since they will include an increasing group of lifelong learners. To further enhance 
instructors’ online teaching skills, it should also be part of the (often obligatory) recognition 
of their skills and qualifications, such as through the university teaching qualification and 
their career path.

Last but not least, universities should encourage instructors to scientifically evaluate 
their own education and thus share knowledge about education in their own discipline. As 
a career perspective, instructors could be given the opportunity to specialize in a particular 
field of interest and thus to further develop and profile themselves. Scholarships and prizes 
may be awarded and conferences could be organized. It is important to continue this line 
of research and to find out more about the impact of their online teaching skills and side 
effects.

In this way instructors will be able to continuously interact and learn from students 
without experiencing too much workload so that instructors can continue to enjoy their 
work and show that enthusiasm to students, now and also in the long term.

6.6 Closure

Although new destinations for next journeys are appearing on the horizon, we have now 
reached the end of this journey—a journey that started with stories at the dining room 
table and went through studying educational sciences to instructors at universities. As we 
explored the relatively young field of online education, we have shown which mechanisms 
in students trigger deep learning and why. We also showed how instructors will be able 
to implement scalable feedback interventions to activate these student mechanisms. We 
advise universities to encourage instructors to develop and continuously study their own 
education. Herewith we pursue to help not only instructors but also (future) academics 
to be inspired and reach their full potential. And we ultimately aim to enable them to 
contribute to solving all sorts of societal issues that require deep learning and thus a deeper 
understanding.
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Summary

Universities aim for deep learning. Deep learning involves critical thinking, integrating 
what the student learns with what he or she already knows, and making new connections 
between different concepts. It is a learning approach that can be visualized as a continuum, 
with “surface learning” on the opposite side, which concerns memorization, mainly aimed 
at passing a test.

Two trends may threaten the achievement of deep learning: the massification of student 
numbers and the increase in online education by universities. Taking these trends into 
account, this dissertation examines the extent to which instructors can promote deep 
learning in online higher education. The main research question is as follows: How can 
instructors promote learning in online higher education? In answering this question, 
we use the “CIMO logic” as a frame of reference; we look at the context, intervention, 
mechanisms, and result. This offers the opportunity to describe exactly in which context 
which intervention, triggered by which mechanisms, leads to which result.

As interaction is regarded as a precondition for achieving deep learning, Chapter 1 examines 
the amount of interaction in online education and, specifically, in “Small Private Online 
Courses” (SPOCs). To this end, we analyzed the various interactions between students 
and between students and instructors within four courses. We distinguish among “social,” 
“functional/technical,” and “content specific.” We then conclude that there is a great deal 
of interaction in online education, almost half of which consists of social interaction.

The types of interaction we found are comparable to the categorization used by Ké and 
Xie (2009). They distinguish among social, knowledge, and regulation. Students usually 
start the conversation; only 10% of the conversations are initiated by the instructor. Based 
on the large amount of interaction, we conclude that online higher education can be a 
suitable environment for students to learn deeply.

In Chapter 2, we looked for the challenges instructors face when trying to promote deep 
learning in online education. We interviewed 11 instructors with experience teaching in 
SPOCs, with a wide spread in terms of geographical location, age, and experience. Based 
on these interviews, we identified five challenges: 1) alignment in learning activities, 2) 
insight into students’ needs, 3) adaptivity in teaching strategy, 4) social cohesion, and 5) 
creating dialogue. These results indicate that SPOCs have distinctive challenges compared 
to other forms of online education. If the results are viewed from the perspective of the 

“Community of Inquiry” of Garrison and Kanuka (2004), it can be seen that instructors in 
SPOCs pay sufficient attention to cognitive presence when aiming for deep learning, but 
they could place more emphasis on social and, especially, teaching presence. Instructors can 
take these results into account when developing and teaching within SPOCs. Consequently, 
it shows the need for training in how to design and teach SPOCs.

In order to meet the challenges mentioned above, in Chapter 3 we identify a wide 
range of scalable feedback interventions, including mechanisms that trigger a deep 
learning approach. Scalable feedback interventions are described in three categories: 
feedback management, peer feedback types, and automatic feedback. The mechanisms 
identified were “feeling personally committed,” “asking and receiving relevant feedback,” 
“understanding one’s own learning process,” and “probing back and forth.” The results 
show a deepening of the “online learning interaction model” of Ké and Xie (2009), which 
focuses on deep learning. Their three categories can be expanded with the mechanisms 
found in this study, which will further enrich the model. Moreover, the results of this study 
show that the quality of the interaction is more important than the quality of the feedback 
itself. We indicate that in order to make full use of feedback, students must be actively 
involved in feedback as a dialogue. Therefore, our last two studies, in chapters 4 and 5, 
focus on the implementation of dialogic peer feedback.

Chapter 4 describes the use of asynchronous online typed peer feedback. We focused 
on deep learning by improving the feedback dialogue as a scalable intervention. Students 
provided peer feedback in the form of a dialogue, both individually and in a group. They 
were instructed to provide feedback aiming for deep learning. They were also asked to 
rate each other’s feedback.

The data from questionnaires, completed by 41 students of a course of the master 
epidemiology, were used to measure for each feedback assignment to what extent deep 
learning was experienced. The feedback from students who scored extremely high or 
low on the questionnaire was analyzed to find out which features lead to deep learning. 
In addition, students were interviewed to retrieve information about the underlying 
mechanisms.

Our results support the view that instruction on providing peer feedback aiming for 
deep learning, combined with assessment of the peer feedback received, leads to peer 
feedback dialogues, which, in turn, promote deep learning in SPOCs. The value of peer 
feedback appears to derive primarily from the dialogue that is initiated, rather than from 
the feedback itself. The value of peer feedback appears to predominantly result from the 
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dialogue it triggers, rather than the feedback itself. Especially helpful for students is the 
constant attention to how one provides peer feedback: by instruction, by having to rate 
feedback, and therefore by repeatedly having to reflect. This study then shows the added 
value of feedback from peers compared to that of instructors. Because students question 
feedback from peers more than feedback from their instructor, they continue to think longer 
and deeper, which promotes deep learning. It also appears that when the peer feedback 
refers to a theoretical source, such as a scientific article, this results in surface learning. 
Results suggest that the student does not quickly question the theoretical source and 
therefore does not think long or hard about it, which results in surface learning.

Chapter 5 discusses asynchronous online audio peer feedback. Students made an 
assignment that they presented via an audio recording. Then they gave oral feedback on 
the presentation of at least one randomized peer, who responded to it. Afterwards, 108 
students filled in questionnaires, and 14 students were interviewed. This was used to 
measure the extent to which deep learning was experienced and why. All participating 
students followed an online course, of which 68% participated in a massive online course 
(MOOC) and 32% in a SPOC.

Results show that, just like typed feedback in online education, providing audio peer 
feedback in online education leads to deep learning. Van Popta et al. (2017) showed that 
providing online typed peer feedback leads to deep learning. We add to this finding that 
this also applies to audio peer feedback and that the extent to which this happens is 
comparable to receiving peer feedback. The following student mechanisms were triggered: 
“feeling personally committed,” “probing back and forth,” and “understanding one’s own 
learning process.” Particularly important for both providing and receiving feedback is feeling 
personally committed. The results also show that the student mechanisms were a stronger 
predictor of deep learning when providing feedback than when receiving feedback. We 
suggest that audio peer feedback makes great demands on feeling personally committed 
and, as a consequence, both feedback providers and feedback receivers learn deeply.

In Chapter 6, the main research question — How can instructors promote deep learning 
in online higher education? — is answered on the basis of the conclusions of the chapters. 
Each individual chapter presented an empirical study that contributed to the answer. A 
summary of the conclusions of these studies is described below.

Interaction is important for promoting deep learning. In this dissertation, we show how, 
despite the fact that interaction in online education is often asynchronous and written, 
deep learning can be achieved. Subsequently, various recommendations for follow-up 

research are given, based on the CIMO logic. For example, deep learning could be measured 
differently. Moreover, other ways could be sought to trigger the mechanisms, and more 
specifically “feeling personally committed.” Subsequent research can then be conducted 
into the scalability of the interventions and into the right balance between small-scale and 
large-scale learning methods. Research into the possibility of having a virtual assistant with 
artificial intelligence to carry out some of the tasks of the instructor can also be interesting. 
Furthermore, this research primarily focuses on the role of the instructor, but future research 
may also focus on the role of the student.

The landscape of higher education has evolved so rapidly and profoundly over the last 
15 years, with the emergence of mass and online education, that the education strategy 
needs to be reconsidered. Students are increasing in number, but also in types and needs, 
as more students will combine their studies with other responsibilities, such as work 
or family life. Thus, as the differences between students widen, the current distinction 
between students in initial education and in pre- and post-initial education may become 
smaller. Universities are faced with the task of serving this large number of diverse students 
with often less funding per student.

This dissertation shows that online education enables universities to continue to focus 
on deep learning. This is important, as this is their core task and distinguishes them from 
many other education providers. Online education also contributes to more flexibility in 
learning pace, preference, location, and time, as well as to more modular education. That 
is why universities need to invest in their online education strategy and implementation. 
The following consequences for the future of higher education are therefore described: a) 
reallocate the tasks of the instructor; b) shift from delivery to design; c) pursue diversity 
in student groups and through multidisciplinary education; d) utilize and expand lessons 
learned in MOOCs on scalability and lessons learned in SPOCs on social cohesion; e) 
monitor and join the developments on the deployment of artificial intelligence assistants; 
and f) keep supporting and professionalizing instructors and e-moderators. We advise 
universities to encourage instructors to develop their own education and to conduct 
continuous research into it. In this way, we want to help not only instructors, but also 
(future) academics to be inspired and reach their full potential. Ultimately, we want to 
enable them to contribute to solving all kinds of social issues that require deep learning 
and, therefore, deeper understanding.
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Samenvatting

Op universiteiten wordt het ‘diepgaand leren’ nagestreefd. Diepgaand leren betreft het 
kritisch denken, integreren wat de student leert met wat hij of zij al weet, en het leggen 
van nieuwe verbindingen tussen verschillende concepten. Het is een manier van leren die 
gevisualiseerd kan worden als een continuüm, waarbij aan de andere kant ‘oppervlakkig 
leren’ staat. Dit betreft het memoriseren, hoofdzakelijk gericht op het halen van een toets.

Er zijn twee trends die het bereiken van diepgaand leren mogelijk bedreigen, namelijk 
de massificatie van de studentenaantallen en de toename van online onderwijs door 
universiteiten. Rekening houdend met deze trends, wordt in dit proefschrift nagegaan 
in hoeverre docenten het diepgaand leren kunnen stimuleren in online hoger onderwijs. 
De overkoepelende onderzoeksvraag is als volgt: ‘Hoe kunnen docenten diepgaand leren 
stimuleren in online hoger onderwijs?’ Bij het beantwoorden van deze vraag gebruiken we 
de ‘CIMO-logica’ als referentiekader: we kijken naar de Context, Interventie, Mechanismen 
en Resultaat. Dit biedt de mogelijkheid om precies te beschrijven in welke context welke 
interventie, getriggerd door welke mechanismen, tot welk resultaat leidt.

Omdat interactie als randvoorwaarde wordt beschouwd voor het bereiken van diepgaand 
leren, onderzoeken we in hoofdstuk 1 de mate van interactie in online onderwijs en 
specifiek in ‘Small Private Online Courses’ (SPOCs). Hiertoe hebben we de verschillende 
interacties tussen studenten onderling en tussen student en docent binnen vier cursussen 
geanalyseerd. We maken daarbij onderscheid tussen ‘sociaal’, ‘functioneel/ technisch’ en 
‘contentspecifiek’. Vervolgens stellen we vast dat er in het online onderwijs veel interactie 
is, waarvan bijna de helft bestaat uit sociale interactie.

Soorten interactie die we vonden zijn vergelijkbaar met de categorisering die Ké en Xie 
(2009) hanteren. Zij onderscheiden Sociaal, Kennis en Regulering. Het zijn vooral studenten 
die het gesprek starten; slechts 10% van de gesprekken wordt door de docent geïnitieerd. 
Op basis van de grote hoeveelheid interactie, concluderen we dat online hoger onderwijs 
een geschikte omgeving kan zijn voor studenten om diepgaand te leren.

In hoofdstuk 2 zijn we op zoek gegaan naar de uitdagingen die docenten ervaren wanneer 
ze diepgaand leren proberen te stimuleren in online onderwijs. We hebben daartoe elf 
docenten met ervaring in het lesgeven in SPOCs geïnterviewd, met een grote spreiding 
qua geografische locatie, leeftijd en ervaring. Op basis van deze interviews identificeren 
we vijf uitdagingen, namelijk 1) Aansluiting tussen leerdoelen en leeractiviteiten 2) Inzicht 

in de behoeften van studenten 3) Flexibiliteit om doceerstrategie aan te passen 4) Sociale 
cohesie en 5) Mogelijkheden tot dialoog. Deze resultaten geven aan dat de uitdagingen 
binnen SPOCs zich onderscheiden van andere vormen van online onderwijs. Als de 
resultaten worden bezien vanuit het perspectief van de ‘Community of Inquiry’ van Garrison 
en Kanuka (2004), is te zien dat docenten in SPOCs bij het streven naar diepgaand leren 
voldoende aandacht hebben voor content-overdracht, maar meer nadruk zouden kunnen 
leggen op sociale en vooral didactische activiteiten. Docenten kunnen bij het ontwikkelen 
van en lesgeven binnen SPOCs rekening houden met deze resultaten. Duidelijk is nu ook 
dat er behoefte is aan het opleiden van docenten in het ontwerpen en onderwijzen van 
SPOCs.

Om aan de genoemde uitdagingen het hoofd te bieden, identificeren we in hoofdstuk 3 
een breed scala aan schaalbare feedbackinterventies, waaronder mechanismen die een 
diepe leeraanpak op gang brengen. Schaalbare feedbackinterventies worden beschreven 
in drie categorieën: feedback management, peerfeedback types en automatische feedback. 
De geïdentificeerde mechanismen waren: ‘zich persoonlijk betrokken voelen’, ‘het vragen 
en ontvangen van relevante feedback’, ‘het eigen leerproces begrijpen’ en ‘doorvragen’. 
De resultaten laten een verdieping zien van het ‘online leerinteractiemodel’ van Ké & Xie 
(2009), dat gericht is op diepgaand leren. Hun drie categorieën kunnen worden uitgebreid 
met de mechanismen die in deze studie worden gevonden en die het model verder zullen 
verrijken. Bovendien blijkt uit de resultaten van dit onderzoek dat de kwaliteit van de 
interactie belangrijker is dan de kwaliteit van de feedback zelf. We geven aan dat om 
de feedback ten volle te benutten, studenten actief betrokken moeten zijn bij feedback 
als dialoog. Daarom zijn onze laatste twee studies, in hoofdstuk 4 en 5, gericht op de 
implementatie van dialogische peerfeedback.

In hoofdstuk 4 wordt het gebruik van asynchrone online getypte peerfeedback beschreven. 
We hebben ons gericht op diepgaand leren door verbetering van ‘feedback dialoog’ als 
een schaalbare interventie. Studenten gaven peerfeedback in de vorm van een dialoog, 
zowel individueel als in een groep. Zij kregen instructie in het geven van feedback, gericht 
op diepgaand leren. Ook werd hen gevraagd elkaars feedback te beoordelen.

De data van vragenlijsten, ingevuld door 41 studenten van een cursus van de 
master epidemiologie, zijn gebruikt om voor elke feedbackopdracht te meten in welke 
maten diepgaand leren werd ervaren. De feedback van studenten die extreem hoog of 
laag scoorden op de vragenlijst is geanalyseerd om te achterhalen welke kenmerken tot 
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diepgaand leren leiden. Daarnaast zijn studenten geïnterviewd om informatie te verkrijgen 
over de onderliggende mechanismen.

Onze resultaten ondersteunen de opvatting dat instructie over het geven peerfeedback 
gericht op diepgaand leren, in combinatie met het beoordelen van de ontvangen 
peerfeedback, leidt tot peerfeedback dialogen die, op hun beurt, diepgaand leren in SPOCs 
stimuleren. De waarde van peerfeedback blijkt voornamelijk voort te vloeien uit de dialoog 
die op gang gebracht wordt, meer dan uit de feedback zelf. Vooral nuttig voor studenten 
is de constante aandacht voor de manier waarop men feedback aan medestudenten 
geeft: door de instructies en de beoordelingen en daarmee door herhaaldelijke reflectie. 
Vervolgens laat deze studie de toegevoegde waarde zien van feedback van medestudenten 
vergeleken bij die van docenten. Omdat studenten feedback van medestudenten eerder 
in twijfel trekken dan feedback van hun docent blijven ze langer en dieper nadenken, wat 
diepgaand leren stimuleert. Ook blijkt dat wanneer er in de peerfeedback wordt verwezen 
naar een theoretische bron, bijvoorbeeld een wetenschappelijk artikel, dit juist eerder 
oppervlakkig leren als gevolg heeft. Resultaten suggereren namelijk dat de student de 
theoretische bron niet snel in twijfel trekt en er daarom niet lang of diep over nadenkt, en 
dat heeft dan oppervlakkig leren als gevolg.

In hoofdstuk 5 wordt ingegaan op asynchrone online audio-peerfeedback. Studenten 
maakten een opdracht die ze via een geluidsopname presenteerden. Vervolgens gaven 
ze gesproken feedback op de presentatie van minimaal één gerandomiseerde medestudent, 
die daar weer op reageerde.

Na afloop zijn er door 108 studenten vragenlijsten ingevuld en is er van 14 studenten 
een interview afgenomen. Hiermee werd gemeten in hoeverre diepgaand leren werd 
ervaren en waarom. Alle deelnemende studenten volgden een online cursus, waarvan 
68% deelnam aan een Massive Online Course (MOOC) en 32% aan een SPOC.

Resultaten laten zien dat, net als getypte feedback in het online onderwijs, het geven 
van audio-peerfeedback in het online onderwijs leidt tot diepgaand leren. Van Popta 
e.a. (2017) hebben aangetoond dat het geven van online getypte peerfeedback leidt 
tot diepgaand leren. We voegen daaraan toe dat deze bevinding ook geldt voor audio-
peerfeedback en dat de mate waarin dit gebeurt vergelijkbaar is met het ontvangen van 
peerfeedback. De volgende studentenmechanismen werden getriggerd: ‘zich persoonlijk 
betrokken voelen’, ‘doorvragen’ en ‘het eigen leerproces begrijpen’. Bijzonder belangrijk, 
zowel voor het geven als voor het ontvangen van feedback, is het gevoel van persoonlijke 
betrokkenheid. De resultaten laten ook zien dat de studentenmechanismen een sterkere 
voorspeller waren voor diepgaand leren bij het geven van feedback dan bij het ontvangen 

van feedback. We suggereren dat peerfeedback in hoge mate het gevoel van persoonlijke 
betrokkenheid activeert met als gevolg diepgaander leren bij zowel de feedbackgevers als 
de feedbackontvangers.

In hoofdstuk 6 wordt de overkoepelende onderzoeksvraag ‘Hoe kunnen docenten diepgaand 
leren stimuleren in online hoger onderwijs?’ beantwoord aan de hand van de conclusies 
van de verschillende hoofdstukken, die elk een empirisch onderzoek representeren. Voor 
het bereiken van diepgaand leren is interactie belangrijk. In dit proefschrift laten we zien 
hoe, ondanks het feit dat interactie in online onderwijs vaak asynchroon en geschreven is, 
diepgaand leren wel bereikt kan worden.

Vervolgens worden er verschillende aanbevelingen voor vervolgonderzoek gegeven, 
aan de hand van de CIMO-logic. Zo zou diepgaand leren op een andere manier gemeten 
kunnen worden en kunnen er andere manieren worden gezocht om de mechanismen, 
en dan meer specifiek ‘zich persoonlijk betrokken voelen’, te activeren. Vervolgens kan 
vervolgonderzoek worden gedaan naar de schaalbaarheid van de interventies en naar de 
juiste balans tussen kleinschalige en grootschalige werkvormen. Ook onderzoek naar de 
mogelijkheid om een deel van de taken van een docent door een virtuele assistent met 
kunstmatig intelligentie te laten uitvoeren, kan interessant zijn. Verder is dit onderzoek 
primair op de rol van de docent gericht, maar volgend onderzoek kan zich ook richten op 
de rol van de student.

Het landschap van het hoger onderwijs is de afgelopen vijftien jaar zo snel en 
diepgaand geëvolueerd, met de opkomst van massaal en online onderwijs, dat de 
onderwijsstrategie moet worden heroverwogen. Studenten nemen toe in aantal maar 
ook in soorten en behoeften, aangezien meer studenten hun studie zullen combineren 
met andere verantwoordelijkheden, zoals werk of gezinsleven. Naarmate de verschillen 
tussen studenten groter worden, kan het huidige onderscheid tussen studenten in het 
initieel onderwijs en in het pre- en postinitieel onderwijs dus kleiner worden. Universiteiten 
staan voor de taak om dit grote aantal diverse studenten te bedienen met vaak minder 
financiering per student.

Dit proefschrift toont aan dat online onderwijs de universiteiten in staat stelt zich te 
blijven richten op diepgaand leren. Dat is belangrijk omdat dit hun kerntaak is en hen 
onderscheidt van veel andere onderwijsaanbieders. Online onderwijs draagt ook bij 
aan meer flexibiliteit in leertempo, voorkeur, locatie en tijd en ook aan meer modulair 
onderwijs. Daarom moeten universiteiten investeren in hun online onderwijsstrategie en 
-implementatie. De volgende consequenties voor de toekomst van het hoger onderwijs 
worden daarom beschreven: a) Herverdeling van de taken van de docent, b) Verschuiving 
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van het accent van lesgeven naar het ontwerpen van onderwijs, c) Diversiteit nastreven 
in groepen studenten en door middel van multidisciplinair onderwijs, d) Benutten van 
de MOOC-lessen over schaalbaarheid in SPOCs, en de SPOC-lessen over sociale 
cohesie in MOOCs, e) Volgen van en meewerken aan ontwikkelingen rond de inzet 
van virtuele assistenten met kunstmatige intelligentie en f) Blijvende ondersteuning en 
professionalisering van docenten en e-moderators.

We adviseren universiteiten om docenten aan te moedigen hun eigen onderwijs te 
ontwikkelen en er continu onderzoek naar te doen. Hiermee willen we niet alleen docenten, 
maar ook (toekomstige) academici helpen om geïnspireerd te raken en hun volledige 
potentieel te bereiken. En uiteindelijk willen we hen in staat stellen bij te dragen aan het 
oplossen van allerlei maatschappelijke vraagstukken die diepgaand leren en dus dieper 
begrip vereisen.
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Gülsüm, and all other “Elevators.” It was fantastic to have the opportunity to work with you 
during the majority of my research.

My dear colleagues at Utrecht University, thank you for reminding me that the higher 
education world does not exist only online. Prof Dr Henk Kummeling, Dr Esther Stiekema, 
Jan Haarhuis, Mabelle Hernandez, Marieke de Bakker, Dr Mark Pen, Onno Möller, Annemieke 
Hekking, Sonja de Sain, Wendy Baalman, Marieke van Boekel, Marie-Jet Fennema, 
Femke van der Geest, Anton van der Hoeven, Jos de Kruijf, Elise Parijs, Hanneke Poels, 
Kim Zunderdorp, Mirjam Bok, Prof Dr Manon Kluijtmans, Eline den Boer, Floor Hofhuis, 
Jacqueline Hofstede, Emmy Ruiter, Wieke Eefting, Dr Fred Wiegant, Sanne Gratama van 
Andel, Rianne Poot, other colleagues of Educate-it, Center of Academic Teaching, LifeLong 
Learning, and so many others: my sincere thanks for all your encouragement in the final 
year.

My fellow ICO members Esther and Inge, thank you for sharing the ins and outs of our 
parallel lives in which all three of us combined our PhD with work and family life.

I also would like to thank my relatives and friends for showing interest and supporting 
me over all these years. You all make my life even more enjoyable. I thank all of you, and 
I would like to name some of you specifically. My thanks go out to my dear ‘Education 
Sciences’ friends: Jet, Meike, and Hannie. Simone, it’s always great to catch up with you. 
Martine, thank you for listening. Hanneke, thank you for much more than just skating. Thank 
you, Janine, for laughing. Thank you, Johanna, for storytelling. My dear Michiel, Isabelle, 
Irene, and Bram: how I enjoy our dinner parties, conversations, sailing trips, and just being 
together.

My dear ‘Knoeten,’ I give a great big hug for you all. First Nienke, who now walks the next 
world: thank you for your thoughts; you will always remain my source of inspiration. Dear 
Anette, Anouschka, Eugenie, Karola, Leoniek, Lydia, Sonja: thank you so much for our 
lifetime friendship. Let’s continue to travel life together.

A



204 205

Acknowledgements Appendices

Last but by no means least, I want to thank my family, including my parents-in-law, Henny 
and Helmut, who reminded me to keep things in perspective, and my family-in-law, for the 
many happy birthdays we celebrated and hope to celebrate in the future.
My dear siblings, Martine and Ruurd: it is fascinating how much we are alike and yet how 
different we are. Bert, Edith, Lisa, Matthijs, Claire, and Tom: thank you for being there and 
supporting me.

Papa, you have always combined teaching and research. Thank you for setting the example 
of studying as part of life. Mama, thank you for making this all possible and for supporting 
me both practically and spiritually throughout writing this dissertation and my life in 
general. I am so very grateful to you for all the opportunities, enthusiasm, interest, and 
passion for education that you have given me.

My dearest Julia, Ilse, and Twan, you have all supported and inspired me, each of you in 
your own unique way. You are the best: smart, loving, and fun to be with. I love you more 
than anything.

Frank, love of my life, my soulmate: thank you for both distracting me and encouraging me 
in all of my pursuits. But most of all, thank you for being you.

A



206 207

Curriculum Vitea  Appendices

Curriculum Vitae

Renée M. Filius was born in Culemborg, the Netherlands. After finishing high school in 
both the Netherlands and Florida, USA, she studied Human Resource Management at 
the Utrecht University of Applied Sciences and Educational Sciences at the University of 
Utrecht. After obtaining her master’s degree, Renée worked at several commercial business 
companies as a project manager, account manager, and trainer for about ten years. During 
this period, she co-initiated the Stork Academy fostering professional development of the 
employees. She combined her jobs with freelance consultancy assignments in the fields of 
performance improvement, curriculum development, and staff development.

In 2005 Renée switched from business to higher education, starting as a program manager 
at the Digital University. She was responsible for a large number of educational innovation 
projects with a special focus on knowledge management. Her next step was Utrecht 
University, focusing on innovation of IT enhanced education. Renée led a European project 
with 14 international partners, initiated two national SURF funded projects, chaired the 
meetings of the IT & Education coordinators, and guided several Utrecht University projects. 
Subsequently, in 2010, she was employed at the Julius Center for Health Sciences and 
Primary Care as education policy officer. She advised on the Julius Center strategy, was 
co-responsible for implementing the educational strategic plan, and worked on projects 
focused on optimizing the organizational structure of the division. Initially, Renée combined 
her position as policy officer with a position as program manager of what soon became 
‘Elevate’. With the help of Elevates founding fathers, the University Medical Center Utrecht 
and Utrecht University, she was given the opportunity to further realize her ideas about 
online education and e-moderation. As of 2013 she worked fully on Elevate. She co-initiated 
the organization and was responsible for the development of the first online master’s 
program at Utrecht University. Her responsibilities also included the course curriculum and 
educational activities that Elevate offered. Further on, she developed and taught an online 
course for instructors who teach online.

As Renée worked daily on online education, her wish to underpin this through research 
increased. This was the beginning of her PhD trajectory. She felt very lucky and grateful that 
the UMC Utrecht (Julius Center and the Center for Research and Development of Education) 
and Elevate granted her that opportunity. During the last year of her PhD, she became 
Head of Education at Utrecht University. In this position, she is responsible for managing 
the policy support of the Executive Board of Utrecht University on education and its quality. 

This also includes programs such as ‘Educate-it’, ‘Centre of Academic Teaching, and 
‘LifeLong Learning’. In doing so, she aims to continue working on evidence-based 
educational innovation.

A



208 209

Appendices List of ICO-Dissertations

List of ICO-Dissertations 2018 (http://www.ico-education.nl/)

304. Bouwmans, M.H.C.F. (12-01-2018) The role of VET colleges in stimulating teachers’ 
engagement in team learning. Wageningen: Wageningen University.

305. Jansma, D.J. (25-01-2018) This is wrong, right? The role of moral components in anti- and 
prosocial behaviour in primary education. Groningen: University of Groningen.

306. Okkinga, M. (02-02-2018) Teaching reading strategies in classrooms- does it work? 
Enschede: University of Twente.

307. Thomsen, M. (09-02-2018) Teachers Trust. Measurement, sources and consequences 
of teacher’s interpersonal trust within schools for vocational education and training. 
Amsterdam: University of Amsterdam.

308. Van der Wurff, I.S.M. (09-02-2018) Fatty acids, Cognition, School Performance and Mental 
Well-Being in Children and Adolescents. Heerlen: Open University of the Netherlands.

309. Raaijmakers, S.F. (16-02-2018) Improving self-regulated learning: Effects of training and 
feedback on self-assessment and task-selection accuracy. Utrecht: Utrecht University.

310. Zhao, X. (07-03-2018) Classroom assessment in Chinese primary school mathematics 
education. Utrecht: Utrecht University.

311. Van Rooij, E.C.M. (15-03-2018) Secondary school students’ university readiness and their 
transition to university. Groningen: University of Groningen.

312. Vanlommel, K. (26-03-2018) Opening the black box of teacher judgement: the interplay 
of rational and intuitive processes. Antwerp: University of Antwerp.

313. Boevé, A.J.  (14-05-2018), Implementing Assessment Innovations in Higher Education. 
Groningen: University of Groningen.

314. Wijsman, L.A. (30-05-2018) Enhancing Performance and Motivation in Lower Secondary 
Education. Leiden: Leiden University.

315. Vereijken, M.W.C. (22-05-2018) Student engagement in research in medical 
education. Leiden: Leiden University.

316. Stollman, S.H.M. (23-05-2018)  Differentiated instruction in practice: A teacher 
perspective. Leiden: Leiden University.

317. Faddar, J. (11-06-2018) School self-evaluation: self-perception or self-deception? Studies 
on the validity of school self-evaluation results. Antwerp: University of Antwerp.

318. Geeraerts, K. (25-06-2018) Dood hout of onaangeboorde expertise? Intergenerationale 
kennisstromen in schoolteams. Antwerp: University of Antwerp.

319. Day I.N.Z. (28-06-2018),  Intermediate assessment in higher education (Leiden: Leiden 
University)

320. Huisman, B.A. (12-09-2018) Peer feedback on academic writing. Leiden: Leiden University.
321. Van Berg, M. (17-09-2018) Classroom Formative Assessment. A quest for a practice 

that enhances students’ mathematics performance. Groningen: University of Groningen.
322. Tran, T.T.Q. (19-09-2018) Cultural differences in Vietnam: differences in work-related 

values between Western and Vietnamese culture and cultural awareness at higher 
education. Leiden: Leiden University

323. Boelens, R. (27-09-2018) Studying blended learning designs for hands-on adult learners. 
Ghent: Ghent University.

324. Van Laer, S. (4-10-2018) Supporting learners in control: investigating self-regulated 
learning in blended learning environments. Leuven: KU Leuven.

325. Van der Wilt, F.M. (08-10-18) Being rejected. Amsterdam: Vrije Universiteit Amsterdam.
326. Van Riesen, S.A.N. (26-10-2018) Inquiring the effect of the experiment design tool: whose 

boat does it float? Enschede: University of Twente.
327. Walhout, J.H. (26-10-2018) Learning to organize digital information Heerlen: Open 

University of the Netherlands.
328. Gresnigt, R. (08-11-2018) Integrated curricula: An approach to strengthen Science & 

Technology in primary education. Eindhoven: Eindhoven University of Technology.
329. De Vetten, A.J. (21-11-2018) From sample to population. Amsterdam: Vrije Universiteit 

Amsterdam.
330. Nederhand M.L. (22-11-2018) Improving Calibration Accuracy Through Performance 

Feedback. Rotterdam: Erasmus University Rotterdam.
331. Kippers, W.B. (28-11-2018) Formative data use in schools. Unravelling the process. 

Enschede: University of Twente.
332. Fix, G.M. (20-12-2018) The football stadium as classroom. Exploring a program for at-risk 

students in secondary vocational education. Enschede: University of Twente.
333. Gast, I. (13-12-2018) Team-Based Professional Development – Possibilities and challenges 

of collaborative curriculum design in higher education. Enschede: University of Twente.

A


	Introduction
	H.1
	H.2
	H.3
	H.4
	H.5
	H.6
	Appendices
	Contents
	HOOFDSTUK 3

	B] Introduction: 
	Chapter 1 : 
	Contents 5: 
	Discussion: 
	appendices: 
	Chapter 3: 
	Contents 33: 
	Contents 34: 
	Contents 35: 
	Contents 36: 
	Contents 37: 
	Contents 11: 
	Contents 16: 
	Contents 17: 
	Contents 20: 
	Contents 22: 
	Contents 24: 
	Contents 26: 
	Contents 27: 


