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Abstract

While research ethics and developing respective competencies is gaining promi-
nence in higher education institutions, there is limited knowledge about the learning
process and scaffolding during such training. The global health crisis has made the
need for facilitator-independent training materials with sufficient support even more
pronounced. To understand how knowledge building takes place and how computer-
supported collaborative learning (CSCL) supports research ethics learning, we ana-
lysed: 1) how the participants’ understanding was displayed during the collaborative
learning process utilising the developed ethics resource; and 2) whether the scaf-
folding provided by the resource supported the learning process. Epistemic evidence
was collected during design-based research (DBR) involving 36 PhD students and
researchers with supervisory experience divided into 11 groups. Data (from written
group reports, group discussion recordings and self-reflection questionnaires) was
analysed qualitatively utilising the SOLO taxonomy. The results revealed that: 1)
participants displayed high levels of understanding and the need for the facilitator
support decreased with the use of the online ethics resource; 2) the learners were
able to evaluate their learning outcomes with satisfactory accuracy; 3) when used
linearly, the online ethics resource helped learners to achieve high levels of under-
standing even when the scaffolding gradually faded. Based on the lessons learnt,
design principles were extracted to develop research ethics competencies in higher
education, and also recommendations for research ethics training were outlined.

Keywords Research ethics competencies - Design-based research (DBR) -
Knowledge building, scaffolding, CSCL

< Anu Tammeleht
anu.tammeleht@helsinki.fi

University of Helsinki, Helsinki, Finland

Tallinn University, Tallinn, Estonia

@ Springer


http://orcid.org/0000-0001-6467-2058
http://crossmark.crossref.org/dialog/?doi=10.1007/s40889-021-00138-y&domain=pdf

148 A. Tammeleht et al.

Introduction

Ethics is a core requirement both in research and in higher education (HE) insti-
tutions (Anderson et al. 2013). While research ethics can be field specific, this
paper refers to it as a transversal competency needed across the fields and con-
texts, i.e. in research, teaching, collegial relations, and society (aligned with
Macfarlane et al. 2014). In this context, an individual must make value judgments
about what the best or right thing to do is at any given moment and situation.
The importance of research ethics could be summarised by ten Have’s statement
(2021, p 1):”Within a university setting, ethics education invites students to par-
ticipate in a specific professional community, grasping what is valuable in being a
professional, emphasizing moral obligations towards colleagues and society, and
shaping personal character”. This statement could also be transferred to academ-
ics and institutional leaders, and applied in the entire higher education system.

In the light of research ethics competencies becoming more imperative in
HE context, it is even more striking that research ethics content is kept in the
periphery of general academic education, as pointed out by Beever et al. (2021).
How can a culture of integrity be developed if only a fraction of courses con-
tains an ethics component (fewer than 5% of courses) and this number has barely
increased in the last decade (Beever et al. 2021)? This calls for alternative peda-
gogical strategies to enhance research ethics education.

Among the effective pedagogical strategies for ethics education, several
authors have highlighted the value of ethical dilemmas and cases (Fisher and
Kuther 1997; Zucchero 2008; Dahm 2015; Avci 2017), and their discussion in
peer groups (Jordan 2013). There are examples of online learning materials on
ethics (e.g. Goldin, Ashley & Pinkus 2001; Lu et al. 2010). Still, they are often
field-specific (e.g., focusing on engineering or medicine) and more focused on
developing the foundational research ethics competencies rather than providing
tools for gradually developing competencies to guide others and making deci-
sions in novel contexts. Previous research (Lu et al. 2010; Furberg 2016) also
shows that computer-mediated training of transversal competencies may provide
good results. In addition, creating opportunities for learners to engage with mate-
rial online with perhaps limited help from facilitators is now even more urgent in
the light of the global health crisis.

However, there is less knowledge about the learning process during research
ethics training and how it could be supported. Moreover, evidence-based design
principles are rarely provided to guide others to design training materials on
research ethics, especially needed for tailor-made training (Clarkburn et al. 2010).
In addition, a lot of decisions pertaining to teaching ethics are based on experi-
ence, opinion or belief (Lofstrom et al. 2015; Shephard et al. 2015). Facilitators
of ethics training could greatly benefit from evidence-based knowledge about the
learning process during ethics training to make pedagogically sound decisions.
Our goal was to provide PhD students and researchers with supervisory experi-
ence with alternative training material to find new insights and help develop their
ethics competencies. Based on the existing literature, we hypothesize that PhD
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students and more senior researchers would benefit from sharing the same cases
and materials as it offers opportunities to form mutual understanding of expec-
tations, which is especially important to cater for more sustainable supervisory
relationships (Vehvildinen and Lofstrom 2014; Lofstrom and Pyhilto 2017) as
well as bringing up the next generation of supervisors, and building the culture
of integrity. To guide and monitor the development of research ethics competen-
cies, we designed a Computer-Supported Collaborative Learning (CSCL) ethics
resource that would not only focus on the individual researcher (i.e. helping the
learner conduct one’s own research ethically), but would also provide competen-
cies to guide others (following a systems approach, see Bertram-Gallant 2011).

More concretely, this paper analyses the knowledge building of collaborative
group work through monitoring the learning process and outcomes of groups while
using the CSCL research ethics resource, and evaluates the effectiveness of the scaf-
folding provided by the training. The goal was twofold: to collect insights on the
learning processes and scaffolding needs of more expert researchers, and develop a
training resource specifically for the needs of this target group. The current article
reports results based on data collected during the second iteration of design-based
research (DBR).

Theoretical background

Research ethics and integrity is gaining more prominence in HE institutions, still,
there is little agreement among academics on how ethics and integrity should be
taught and whose responsibility it is (Lofstrom et al. 2015; Hyytinen and Lofstrom
2017). Previous studies reflect on certain strategies for effective ethics training,
namely cases and collaboration. Case-based learning can be utilised in research eth-
ics, where facilitated discussions in groups about potential or real ethical dilemmas
have been effectively used (Jordan et al. 2013). Even small-scale case-based discus-
sions have proven to be beneficial (Clarkeburn 2002) and perceived as more enjoy-
able than lectures by learners (Kim et al. 2006). Also, collaborative and group work
increases students’ awareness and concerns for academic misconduct and develops
personal integrity and builds mutual trust (Smith et al. 2005; Cavanagh 2011).

One grounding theory for the current research is the Knowledge Building Theory
(Scardamalia and Bereiter 2006), i.e. a collaborative effort of advancing mutual under-
standing and knowledge. Overall, the group learns by building and sharing knowledge
and interacting with the learning environment. Discussion is an important element to
synchronise understanding: participants in groups may ask for clarifications, and they
may argue to convey their point. The learning process is not focused on obtaining fac-
tual knowledge alone: when the teacher or textbook provides additional information,
this is evaluated by the group, the understanding may be elaborated and also new ideas
may emerge. Groups also collaboratively create ‘epistemic artefacts/objects’, i.e. arte-
facts that reflect the advancement of knowledge or co-creation of knowledge.

In CSCL, knowledge is a product of collaborative work, and the role of tech-
nology is to support collaboration and knowledge building processes that would
be challenging to organise without networked communication media and software
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tools (Stahl 2002). One of the reasons why online environments have proven to be
beneficial is that they keep the learners focused on the task and on track (Lu et al.
2010). Initially, it may be necessary to decrease the task complexity but, in the
later phases problematizing (Reiser 2004) can be added to guide problem-solving.
Online tools provide support with goal-setting, support material, time management
and planning, thus increasing group work participation and this may change teacher
talking-time (Lu et al. 2010). Therefore, digital support provided in the form of vis-
ual/language help as structural scaffolding can diminish the amount of help learn-
ers require from the teacher, who is mostly needed to problematize the case in order
to support reaching higher levels of understanding (Furberg 2016).

Scaffolding involves providing assistance to students when needed and fading
as the learner gains competence (Wood et al 1976). Chi and colleagues (2001)
consider scaffolding a critical component in facilitating learning, especially
highlighting two components of scaffolding: what kind of support to provide
and when. Reiser (2004) outlines two complementary mechanisms of scaffold-
ing: structuring the task (i.e. decreasing the degree of freedom and maintaining
focus) and problematizing (i.e. making the learner’s work more ‘problematic’
thus encouraging using previous experience to solve the task at hand). Scaffold-
ing can be designed to target key challenges that learners face, namely sense-
making, process management and articulation/reflection (Quintana et al. 2004).
This means that, first, content knowledge should be covered as this will help with
sense-making. Second, the learner should be supported explicitly on which strat-
egy to use. Third, to help with articulation and reflection, attention should be
paid to language, discourse markers and terminology.

The current research and the design of the learning material developed for this
study rely on the Knowledge Building Theory (Scardamalia and Bereiter 2006),
double stimulation, the zone of proximal development and scaffolding (Vygotsky
1980; Wood et al. 1976). According to the Knowledge Building Theory, groups
learn by building and sharing knowledge, and also by interacting with the digital
environment (Scardamalia & Bereiter 2006). Double simulation involves first stimu-
lating the learners through task design, and then engaging them in the process of co-
creating epistemic artefacts/objects to alter the problem-solving (Vygotsky 1980).
The zone of proximal development indicates that people can learn in groups the
things they cannot learn alone by scaffolding provided by more knowledgeable oth-
ers, including peers (Vygotsky 1980).

In this study, we focus on the learning process during research ethics training
utilising the CSCL approach. In order to understand how knowledge building takes
place and how CSCL supports research ethics learning, we formulated the following
research questions:

(1) How is the learning process during research ethics training displayed?

(2) What are the externally observed and self-perceived learning outcomes resulting
from the interaction with the ethics resource?

(3) How does scaffolding used during research ethics training support the learning
process and achieving learning outcomes?
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Methodological framework

The research and resource design was embedded into the pragmatic paradigm
and adopted a design-oriented and interventive approach. Within the pragmatic
paradigm, design-based research (DBR) is often used (Juuti and Lavonen 2006;
Alghamdi and Li 2013). DBR is a systematic research approach focused on improv-
ing educational practices in real-life context through design, development, iterations
and implementation, and leading to contextually-sensitive design principles and the-
ory development (Bakker 2018). DBR has demonstrated its potential as an approach
suitable to both research and design of technology-enhanced learning environments
(Wang and Hannafin 2005). DBR emphasises ‘rigour’ and ‘trustworthiness’ over
‘validity’ and ‘reliability’. Rigour means using various sources to investigate the
intervention and theories, and trials happening in iterations. The results are not so
much generalizable as they are transferable. Trustworthiness is achieved by provid-
ing detailed descriptions of the process, being transparent and trackable, and provid-
ing opportunities for transferability (Bakker 2018).

This paper reports on the second iteration of a larger DBR. To report on this iter-
ation, we follow Reinmann’s model (see Fig. 1), focusing on goal setting (GS), con-
ception (CO), development (DE), testing (TE) and analysis (AN) (Reinmann 2020).
This research spanned 3 cycles focusing on development (DE), testing (TE) and
analysis (AN) (a detailed description of the process below).

Description of the resource

The ethics training designed primarily for the more experienced PhD students and
researchers with supervisory experience consists of cases that groups discuss collab-
oratively following a set of tasks. There are 5 cases in total, each pertaining to a dif-
ferent phase of the research process, and handling violations, asking the participants

Fig.1 The DBR process applied
in the research, based on Rein-
mann (2020)

Research
ethics

resource for
HE context
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to take the role of a research team leader. The cases are followed by a set of tasks
(see Appendix I) and accompanied by a ‘possible solutions’ section — as part of the
learning process the participants are asked to compare their answers to the ‘expert
opinion’. The ‘expert’ in the resource is an ‘imaginary’ research ethics expert who
asks the participants whether they thought of certain ethical principles, stakehold-
ers (with their rights and responsibilities) and possible courses of action (answers
provided by the authors). Scaffolding is introduced in the task design including
sense-making, process management, and articulation-reflection (Reiser 2004; Tam-
meleht et al. 2020). The focus is on guiding the team or group through understand-
ing ethical principles and practicing ethical analysis in solving ethical cases. Ethical
analysis refers to the process of identifying ethical issues and principles, identifying
stakeholders, considering rules, rights and responsibilities, and identifying possible
courses of action (Mustajoki and Mustajoki 2017).

Context and participants

The participants were recruited in an Estonian university in 2018-2021. The
research participants were PhD students and researchers with supervisory experi-
ence. All in all, 36 individuals took part in 4 training sessions in 11 groups (see
Table 1 for an overview). The groups were heterogeneous combining participants
from five different nationalities and different disciplinary backgrounds.

As indicated in Table 1, for Cycle 1 all 11 invited participants of a research eth-
ics training session intended for experienced researchers, accepted to join the study
(distributed in 2 groups of researchers with supervisory experience and 1 group of
more experienced PhD students). For Cycle 2, 10 people who had participated in
research ethics training for beginner researchers the previous year, volunteered for a
follow-up training. For Cycle 3, 15 PhD students accepted the invitation to take part
in the training session.

Research ethics

The research followed the European Code of Conduct for Research Integrity
(ALLEA 2017), the Estonian National Code of Conduct (Hea Teadustava 2017), as
well as the Finnish National Board on Research Integrity guidelines (2019). As the
authors are affiliated with two universities, the Finnish guidelines (National Board
on Research Integrity 2019) for research in the humanities and social and behav-
ioural sciences were applied as these outline the process for ethics review and cor-
responding instruction was lacking from the Estonian guidelines. No ethics review
was required since the study did not involve an intervention in the physical integrity
of research participants; deviate from the principle of informed consent; involve par-
ticipants under the age of 15 being studied without parental consent; expose partici-
pants to exceptionally strong stimuli; cause long-term mental harm beyond the risks
encountered in normal life; or signify a security risk to subjects (National Board
on Research Integrity 2019). Participation was voluntary, and the participants were
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asked for their informed consent prior to data collection. The data were anonymized
before analyses.

The DBR process and data collection

Table 1 provides an overview of the research methodology of this study. Follow-
ing the holistic DBR approach (Reinmann 2020), the aim of Cycle 1 was to test the
developed content of the resource and by monitoring the learning process and scaf-
folding of the group-work, make improvements to the material and prepare the con-
tent to be transferred to an online environment. Three groups worked on cases, one
consisting of PhD students, two consisting of supervisors. All groups spent about
25 min on the case. The tasks were focused on different topics (see Appendix 1),
but the first two tasks contributed to achieving the outcome of task 3. One super-
visor group had a facilitator, while the other did not (but they could ask questions
if necessary). PhD student group had a facilitator most of the time (except for the
last task). All these groups worked face-to-face and did not provide an epistemic
object other than their group discussion. Based on the lessons learned from Cycle
1, several improvements were made to the resource: a group report template was
developed, the material was transferred to an online environment, and visuals were
provided to support group discussion. In addition, it was decided to collect learner’s
self-reflections and a tool was developed for that.

During Cycle 2 the aim was to scrutinise the learning process during CSCL train-
ing. Only structural scaffolding was provided, and this took place by built-in features
of the material in the online environment. Evidence of learning was collected in the
form of epistemic objects: group reports, group discussions, and self-reflections. At
the beginning of the session, groups were provided with the online learning materials
and a shared online document with the group report template to be filled. During the
session, the group discussions were audio recorded. Groups spent about 35—40 min
on discussing the case. To determine the perceived level of understanding from the
participants, individuals were asked to reflect on their learning in the self-reflection
questionnaire highlighting the ethical principles, stakeholders, possible courses of
action of the case, and asking the participants evaluate their learning experience and
level of understanding. While group reports and discussions were collected per group,
self-reflections were individual and collected as part of the training session. All groups
worked face-to-face using one computer per team with one person mostly responsible
for taking notes. After analysis the training resource was modified: some visuals were
simplified and some scaffolding was included in the task design in the form of addi-
tional questions. Online environment was upgraded to improve user experience.

Cycle 3 focused on testing the improved version of the online resource by mon-
itoring the learning process, and the achieved and self-perceived outcomes of the
group-work. The epistemic object was the group report accompanied by a group
presentation recording. It took groups about 40 min to fill their report and about
10 min to present their case, results and receive comments from facilitators. In addi-
tion, participants were asked to fill an online self-reflection questionnaire individu-
ally to provide the self-perceived level of understanding. During Cycle 3 the entire
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training session took place online. First, all participants were in the same ‘online
space’ for the introduction and warm-up, then worked in smaller teams, and finally
in the same ‘space’ again for group presentations. The epistemic object was com-
piled collaboratively online (all group members were able to write into the same
document).

Data analysis

Various taxonomies have been developed to assess the learners’ level of understanding,
e.g. Bloom, Revised Bloom (e.g. Bjelobaba 2020 for ethics training context), SOLO
taxonomy, endorsed due to flexibility and ease of use among teachers and students
(Biggs and Tang 2007; Hattie and Brown 2004; Hook 2012). For the current study,
the SOLO taxonomy was chosen as it is evidence-based, hierarchical, allows evaluation
of learning outcomes in HE settings, it is applicable in various fields (Biggs and Tang
2007) and has previously been applied in evaluation of ethical awareness (Lofstrom
2012). See Appendix II for interpretation of SOLO levels for the current research.

Instrument |: Ethical Case Assessment Grid (ECAG)

To display the learning process, the level of group understanding during differ-
ent tasks was indicated on the Ethical Case Assessment Grid (ECAG) utilising the
SOLO taxonomy (Tammeleht et al. 2019) (see Appendix III for examples). The
tasks were focused on different stages of ethical analysis, so each stage had to be
analysed separately. Since the learning activities and the group reports were carried
out collaboratively, the unit of analysis was the group.

Cycle 1 group work recordings were transcribed verbatim as this was the only
epistemic object available about the groups’ learning progress. The transcrip-
tion was analysed using a deductive content analysis method. Themes were based
on the tasks (recognising ethical principles; identifying stakeholders, their rights
and responsibilities; and providing courses of action), level of understanding was
deducted based on the SOLO taxonomy (see Appendix II), and results were trans-
ferred to the ECAG (see an example in Appendix III). From Cycles 2 and 3 written
group reports were analysed based on the ECAG. Each report was thoroughly read
and the level of understanding for different tasks was indicated on the SOLO tax-
onomy and then marked on the ECAG.

For group discussions (Cycle 2 and 3) thematic deductive analysis of direct audio
recording was used. The reason for that was threefold: firstly, the SOLO taxonomy is
simple enough to be used in the classroom for evaluation of student responses on the
spot. Secondly, research shows that direct analysis method is ‘cost effective, trust-
worthy and possibly a superior alternative [to transcription] when used with focus
group data’ (Greenwood et al. 2017 p 90) — group discussions would be in simi-
lar conditions. Thirdly, expert researchers who are familiar with the content of the
training material can do it more time-effectively (Greenwood et al. 2017). Themes
for analysis derived from the tasks of the training material (ethical principles—A,
stakeholders — B, stakeholders’ rights and responsibilities—C, possible courses
of action—D), and the level of understanding was evaluated based on the SOLO
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taxonomy description (see Appendix II). Recordings were analysed multiple times
and notes were made on the themes, their approximate timing (for Cycle 2) and
the level of understanding based on the SOLO taxonomy (for Cycles 2 and 3). The
learning progress was also visualised as graphs (see Results, Fig. 5).

To analyse the self-perceived levels of understanding, the self-reflection question-
naire that builds on the SOLO taxonomy, was utilised. The observed learning out-
comes were based on the groups’ highest ECAG scores. The self-perceived SOLO
score was collected from participants via submitted self-reflection questionnaires
that were filled individually. The self-perceived level of understanding was used to
assess whether the participants evaluated their understanding accurately. In addition
to collecting the self-perceived level of understanding, the self-reflection question-
naires included a possible solution to the tasks in the training — the participants were
asked to compare the answers provided by their group to the ‘expert opinion’ (this
being an important learning opportunity), and also reflect on their personal agree-
ment with the group decision. Self-reflection questionnaires also asked about the
perception of the learning experience. We report frequencies, i.e. how many partici-
pants provided certain kinds of opinions.

Instrument II: The Scaffolding Framework

In order to analyse the scaffolding techniques and mechanisms a scaffolding tech-
nique framework (Tammeleht et al. 2020) was used. The framework has scaffolding
techniques and mechanisms outlined by Chi and colleagues (2001), Reiser (2004)
and Tambaum (2016). To analyse the effectiveness of scaffolding, the structural scaf-
folding was compared to the learning process and outcomes. Namely, the levels of
understanding (ECAG scores) were measured during different tasks and then evalu-
ated whether the SOLO levels were at least at or above the threshold (multistructural
level, 2; see Appendix II). The aim was to see whether the scaffolding offered by
the ethics resource provided support to achieve a sufficient level of understanding. It
was also important to identify means to improve the structural scaffolding.

Results

Results are presented for each cycle separately as the epistemic objects and aims
differed (see Table 1 for an overview). Also, due to the iterative nature of DBR, it is
important to take into account that the results of each cycle fed into the refinement
and further development of the training resource.

Cycle 1 results (see Fig. 2) indicate that the groups advanced to at least relational
level (3) of understanding for all themes. Supervisor group I and PhD students dis-
played an extended abstract (4) level of understanding during the last task providing
courses of action (see Fig. 2) but also extending beyond the current case and consid-
ering the greater good.

For instance, Fig. 3 (top) illustrates how the PhD student group discussed ethical
principles where they exhibit relational level (3) of understanding by exemplifying
various ethical principles that may be at stake in this case (respect for autonomy;
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Fig.2 Achieved levels of under-

standing by groups in Cycle 1 Cycle I results
4
3
1
0
Supervsors| Supervsorsll

PhD studetns

m Ethicalprinciples  m Stakeholders  m Courses of action

doing no harm; benefiting others). In addition, an example from Supervisor group
I shows ethical sensitivity towards stakeholders and considering the implications of
possible courses of action (Fig. 3 bottom).

It should be noted that during the session both Supervisor group I and PhD stu-
dent groups had facilitators who provided oral scaffolding. As a result, these groups
achieved higher levels of understanding compared to Supervisor group II. Scaffold-
ing analysis indicated that the groups mostly needed goal orientation maintenance,
but also benefitted from guiding questions and pumping. It was obvious that the

here (the gmup murmurs)
Participapt 2 - In the informed consent there is_respecting autonomy

Participant 1 - the key is 1 i That's ... that's written

Respect for y

How to achieve this? I'—-l

Analysing the relationship
between stakeholders

i

(group agrees). But this principle could be followed if the consent would
_be asked later.

Participant 3 - yeah-yeah, I thought the same.

[.]

Participant 2 - yes, yes, that I understand. But what I mean is that the

issue is that can be not contributing to well-being of others or can even _ _|

be harmful if I'm taking someone's else identity and presenting myself as
a (group agrees) ... scomeone else who I'm not ... I don't know, would it
be really ... would it be beneficial for me as a participant who is doing

Doing no harm,
benefiting others

Researcher well-being

imagine myself as a role-player of a job-seeker and maybe I'm turned
down very badly ...

and safety
T
|

Participant 1 - if they don t have relations, then ... if you don t have any
_contacts, then you carnot discuss or brief this kinds of problems | ... ] So,

it seems that the relations are quite bad ... the quality is quite bad,

because the supervisor can decide on behalf of students, it's just not

possible in our culture. [...]

Participant 3 - there is also ... another thing ... very often ... let’s stick to
_this example. Very often the conference papers will be published

afterwards. If the doctoral student talks to the supervisor about this

problem that they werz talking about the same thing basically, then they

should reach a conclusion or agreement what to do next. For instance, if

2
:

Alleviating the situation

the papers are going to be published, will they write perf{aps a joint |
article? Or... two different articles? And if they are going to write two :
different articles, how is it going to work ... with the student who is being:

for one stakeholder

Possible solutions, their

hurt? Deeply, I imagine. Would he show his future e

supervisor? Or not? How is it going to work?

implications

Fig.3 Illustration of analysis of the PhD student group (top) and Supervisor group I (bottom)
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facilitator non-supported group would have benefitted from scaffolding as the group
discussion rifted quite far from the original case and there was a lot of speculation.

Cycle 2 results indicate that compiling the group report indeed supported keep-
ing focus and provided sufficient structural scaffolding as no outside scaffolding
was provided to groups during this cycle. The initial ECAG (based only on group
reports) displayed mostly understanding on the multistructural level (2) (for SOLO
level explanations refer to Appendix II), occasionally the relational level (3), as
depicted in Fig. 4 (top). On the other hand, the analysis of understanding of stages of
ethical analysis based on group discussion (oral) indicated mostly relational level (3)
for all groups (see Fig. 4, bottom).

Recording analysis indicated (see Figs. 4 bottom and Fig. 5) that the discussion
was actually much richer than what was seen in the written report — the groups occa-
sionally exhibited relational and extended abstract level of understanding while it
was absent from reports (e.g. in drawing parallels with similar cases they knew,
giving more examples, considering various reasons for such behaviour, etc.). This
means that not everything is written down during the group discussion. In addition,
group discussion seemed to contribute to higher levels of understanding.

During Cycle 2, the participants did not receive any oral scaffolding. All scaffold-
ing was structural and included in the online environment. The groups were asked to
compile a written group report and a template was provided. The structural scaffold-
ing consisted of decomposing the task into three sections; questions were provided
for the discussion to direct learners, maintain the goal, and highlight critical features.

Fig.4 Achieved level of under-

standing of groups in Cycle 2 Cycle Il results - written
according to the group reports 4
(top) and the oral presentations
(bottom) 3
2
1
Group 1 Group 2 Group 3

m Ethicalprinciples  mStakeholders  m Course of action

Cycle Il results - oral

1
0

Group 1 Group 2 Group 3

m Ethicalprinciples  mStakeholders  m Course of action
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Fig.5 Learning process of one group based on the recording analysis

The self-reflection questionnaire was filled by 7 participants (out of 10). Results
showed that participants always found an agreement about ethical principles, stake-
holders and possible courses of action in their group. Three respondents evaluated
their level of understanding on the level that matched their group’s achieved level.
Four people evaluated their level of understanding a bit higher than their group’s
achieved level. Almost everyone saw the group as an asset; about three quarters
believed it would be easier to deal with ethical issues in research in the future.

For Cycle 3 the entire group learning process, consisting of three tasks and the
oral presentation, was analysed. Group report results were indicated on the ECAG,
recordings were checked using the thematic deductive direct audio recording method
for confirmation of achieved levels of understanding.

Groups’ learning process was indicated on the graph (see Fig. 6) where all groups
displayed relational level (3) of understanding during at least one task. As illustrated
in Fig. 6, Group 1 showed the highest level of understanding, especially when pro-
viding possible courses of action.

An example from Group I report (Fig. 7) indicates, firstly, that the group had
indeed taken roles of leaders of the research group and regarded the entire research
process. In addition, they explicated the purpose of the research through ethics argu-
ments (i.e. strive for a greater good and fairness).

Figure 6 also displays that Group 2 had somewhat lower level of understanding as
they provided a limited written report (they did not provide much information in the
written form). Still, during the group presentation, Group 2 was able to display a rela-
tional level (3) of understanding by providing additional points to illustrate their answers.

The self-reflection questionnaire was filled by 13 participants out of 15. Again,
the groups had achieved mutual understanding as all respondents claimed they had
agreed with the group on ethical principles, stakeholders and possible courses of
action. Achieved and perceived levels were compared and they generally matched,
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Fig.6 Cycle 3 achieved levels
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Fig. 7 Illustration of analysis during Cycle 3 (Group I)

Table 2 Achieved and perceived

Perceived level
levels of understanding for ereetved feve

Group Achieved level

Cycle 3 based on ECAG
Group 1—Planning 3>4 3,4
Group 2—Conduct 2>3 3,4
Group 3—Dissemination 3 3,4
Group 4—Data management 3 2,3,4
Group 5—Misconduct 3 3,4

as shown in Table 2. Only Group 2 evaluated their understanding higher than it was
indicated by their responses Fig. 8.

All respondents considered working in a group as an asset, and almost every-
one thought it would be easier to notice ethical issues in research after the train-
ing. The overall feedback was positive and more than half of the participants had
learned something new or surprising. One participant wrote: ‘I really like the group
work assignments, not only because it makes completing the tasks easier and live-
lier, but it also adds elements specific to working in a team—exercises of listening,
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considering different experiences and viewpoints, mutual respect, etc. It is also a
great practice of communicating one’s ideas.’

For Cycle 3, one of the authors kept records in the reflection diary on how the
groups took the role of research leaders. It seemed that it was difficult for groups to
take that role (i.e. guiding the team through a difficult situation and taking respon-
sibility for the team). Four groups out of five dealt with Tasks 1 and 2 from the
perspective of a PhD student or a researcher in a team (often using the word ‘they’
to denote the leader and the team). Two groups never displayed any leadership per-
spective. Two groups started to display their changed role by referring to themselves
as ‘we’ and also taking responsibility for their team during task 3.

One group took the leadership role from the beginning and displayed high levels
of understanding throughout the training (see Fig. 7). It should also be noted that the
provided courses of action differed in perspective depending on whether the team
had taken the role of leaders or not, also the achieved levels of understanding tended
to be lower if the leader’s role was not considered.

Discussion

Looking at the learning processes, outcomes and scaffolding during CSCL research
ethics training gave us insights on how the knowledge building process proceeded,
and whether the training material provided sufficient scaffolding to the learners.
In order to evaluate the learning process and outcomes of groups, evidence of the
learning process and the achieved levels of understanding was collected.

For Cycle 1 there was no written epistemic object of the groups’ learning as we
considered an option of not asking the groups to compile a group report. But as
the analysis results indicated, the group discussion tended to get side-tracked and
speculative, as there was not enough structural scaffolding available. In support of
this finding, Lu, Lajoie and Weisman (2010) and Hakkarainen (2009) point out that
the written epistemic object helps in knowledge building and keeps the focus of
the group work. Thus, it may be important to provide also expert learners with an
opportunity to create a written epistemic object that anchors the discussion.

It should be noted though that written epistemic objects may display more super-
ficial and general understanding than is actually achieved, as illustrated in Cycle 2,
where the achieved level of understanding was higher according to the oral epis-
temic object. The knowledge telling and knowledge transformation theory (Scarda-
malia and Bereiter 1987) explains that experts transform the knowledge before writ-
ing it down and tend to write down only one third of what they think and say, which
also support the findings. All in all, both the group report and discussion should be
part of the epistemic object for more expert learners, and could be used for drawing
conclusions of the learning process and outcomes.

Based on the epistemic objects we tracked the learning process of the groups. The
results indicate that learners usually displayed multistructural and relational levels
of understanding, occasionally also extended abstract level. The design of the eth-
ics resource supports development of research ethics competencies, rather than just

@ Springer



162 A. Tammeleht et al.

obtaining declarative knowledge, by providing opportunities to learn through deal-
ing with cases and problem-solving. Double simulation (Vygotsky 1980) seemed to
be effective during the training — first the report template was provided with struc-
tural scaffolding, thus stimulating the group with a case and questions. Then the
group discussion followed that provided peer scaffolding in the form of asking for
clarification, argumentation and keeping focus. The resource provided tools (ethical
principles and ethical analysis) and information (support material, possible answers)
to help effectively make connections with other contexts, and applying the informa-
tion and competencies in novel situations in the future, which is a core proposition
of the Knowledge Building Theory (Scardamalia and Bereiter 2006). Moreover, the
goal was to provide an online resource that would minimise the need for facilitator
help so the material could also be used independently.

Based on the comparison between observed and self-perceived levels of under-
standing, we conclude that learners in the HE context can evaluate their learning
outcomes quite accurately. The observed learning outcomes displayed by the epis-
temic objects coincided to a large extent with how the learners perceived their levels
of understanding. The slightly higher self-evaluation may have been the result of
a positive group-work experience and the description of extended abstract level in
the self-reflection questionnaire. Nevertheless, the learner self-assessment could be
used to triangulate the assessment of the epistemic objects, especially in those cases
where facilitators cannot follow the discussions.

Scaffolding analysis revealed that there is a need for goal orientation. While expe-
rience can help recognise ethical issues more easily, it may also start interfering with
the case by participants bringing in lengthy speculations and eventually losing track of
the goal. This was especially evident in supervisor groups where there was no written
epistemic object. Scaffolding for goal orientation appeared to be crucial. Quintana and
colleagues (2004) also indicate that for more expert learners there is a need for process
management, rather than sense-making. Process management was provided by pumping,
redirecting the learner, maintaining goal orientation, making a fill-in-the-blank requests,
asking a leading question or highlighting a critical feature — all of the above are forms of
structural scaffolding and can be included in the online resource. The abovementioned
scaffolding techniques would also help limit time and scope of the discussion. The need
for a written group report became evident as this would help keep focus, orient towards
crucial elements and urge the team to reach agreements. Groups discussed the cases
and tasks and reached a common understanding, which was then written in the report.
Instead of the scaffolding from the facilitator or teacher, peers can provide support as this
tends to be in the zone of proximal development of the learners (Vygotsky 1980).

The analysis indicated that the scaffolding provided by the resource helped learners
achieve high levels of understanding. To ensure this result, the CSCL ethics resource
should be used progressively from one task to the next by filling in the group report
as this ensures that ethical principles are identified before stakeholders and their rights
and responsibilities are considered before providing possible courses of action. There
were examples (see Fig. 5) where groups started to come up with possible courses of
action already while discussing ethical principles and displayed lower levels of under-
standing. But devoting more time on discussing a topic and only providing solutions
after considering other aspects of the ethical analysis, the group was able to display an
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extended abstract level of understanding. This can be related to the strategies used by
research ethics experts for solving ethical dilemmas (Lofstrom et al. 2019) — with sim-
pler cases the experts identify the ethical issue and then proceed to solutions, reflect-
ing back to stakeholders and guidelines. While with more complex cases, the ethi-
cal issues are followed by iterative contemplation of stakeholders and guidelines, and
only then a solution is provided. The cases in the designed ethics resource were rather
complex, so the second strategy may provide higher levels of understanding, and this
makes following the ethical analysis steps crucial.

Although group dynamics were not analysed per se, data indicated that not only
active engagement but also how groups scaffolded their own learning is important to
group achievement. Almost all of the participants considered the role of the group
an asset. For example, on many occasions different group members reminded the
group of the task, to keep focus and to continue in case the discussion started to
become more distracted. Also, peer support was used to elaborate answers, to chal-
lenge each other and to ask for explanations.

Conclusion

The results of the study indicate that by utilising the CSCL approach it is possible to
effectively support the development of research ethics competencies in HE, and the
training format could be considered as an alternative element easily integrated in vari-
ous courses requiring an ethics component. Based on the results, this section compiles
design principles and recommendations for developing research ethics competencies.

Monitoring the knowledge building process during CSCL through only written
epistemic objects may not provide enough evidence of understanding, especially with
learners of higher expertise levels. Thus, in order to keep track of the learning process,
it is advisable to collect evidence of learning through multiple sources, for instance:

e Written epistemic objects provide structural scaffolding by keeping focus,
advancing understanding and decreasing the need for facilitator help.

e Oral presentations can be considered as part of the learning process and not nec-
essarily presenting learning outcomes, as oral scaffolding (by peers or facilita-
tors) can be provided during presentations.

e Self-reflection helps triangulate the learning outcomes—usually learners in HE
context can quite accurately evaluate their level of understanding.

We also recommend following group discussions or oral presentations. In case
of not having access to the group discussion, combining epistemic objects and self-
reflection, practitioners may have a more holistic view of the achieved knowledge.

Transferring the material onto an online environment decreases the need for facil-
itator help during group work. This has become especially important during the pan-
demic when all the learning and teaching had to be transferred online and facilitator
help became limited. Structural scaffolding can be provided by the group report tem-
plate, which presents questions and topics one by one keeping the group discussion
on track. Peer scaffolding is usually provided in the zone of proximal development.
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This means that collaborative learning can be effectively utilised for contributing to
the learners’ levels of understanding by providing appropriate support when needed.
In addition, support material can be added to the online resource, which provides the
learners with an opportunity to compare their answers to the ‘expert knowledge’ and
this contributes to their knowledge building.

Limitations and suggestions for future research

We are aware of methodological limitations of the research. Even though the research
team and participants were from various countries and disciplines, the testing and
data collection was carried out in one university. In addition, qualitative research
methods were more dominant while quantitative data only included descriptive statis-
tics. Moreover, there was no alternative format of research ethics training to the one
designed, so it is not possible to say whether other formats would provide different
or similar results. In addition, we cannot expect an improvement in behaviour based
on only one training session, even though groups displayed gradual development of
understanding and achieving high SOLO levels by the end of the training.

The study indicated that group dynamics may have influenced engagement and group
achievement. This observation warrants further research. Future studies could also
include other universities and research institutions. In addition, data could be gathered
using multimodal learning analytics and include quantitative data and analysis methods.

Appendix | - Resource example

Read the provided case and discuss it as a group. Identify which ethical issues could emerge in this case.

You have early stage researchers in your team, who work on your project and whom you mentor. They are
responsible for conducting a part of a bigger research on discriminatory practices in workplaces, and you want
to make sure they do it in accordance with the relevant procedures and regulations. Some of the researchers will
act as job seekers of ethnic background. They will call employers and monitor employersreactions to the
information about their background. The employers will not know their reactions are the target of scientific
research. The scientific contribution of the project is that it helps to reveal how discriminatory practices may
emerge and how common they are across job sectors.

Task 1: Recognising what is at stake, i.e. the ethical challenge with the help of ethical principles (Kitchener’s
(1992) principles given to groups).

Identify which ethical principles may be present in this case, justify your answers/give examples:

respect for autonomy

doing no harm (ncn maleficence)

benefiting others (beneficence)

being just (justice)

being faithful (fidelity)

Task 2: identifying stakeholders (their rights and responsibilities)
Task 3: possible courses of action (and their implications)

Finally, groups present the case and their solution to the ethical challenge.

Fig. 8 Example of the research ethics resource
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Appendix Il - SOLO taxonomy interpretation

SOLO Explanation (Biggs, | Coding/ interpretation Examples from the data

taxonomy level | 1999; Biggs & description (Léfstrém,
Tang, 2007) 2012; Tammeleht et al,
2019)

Extended The coberent whole | The response goes beyond | (One group, when discussing

abstract is genenalised or conceptualising, higher solutions to data collection case -

()] reconceptualised o a | level of absuaction with stage D) Solutions could be that there
higher level of application to new and is no filming and they use another
abstraction, ability to | broader domains. Seeing data collection method. Or provide
theorise, generate, the bigger picture and the same activities for participants in
generalise, applying the concepts in another room — the researcher must
hypothesise, create, other situations. not be in the comfort zone, must
reflect really give an effort and provide

alternatives for participants.
Segregation must be avoided at any
cost. Researchers should really work
hard to see the parents” point of view.

Relational Relevant aspects Ability to address the point | (When discussing ‘autonomy* and

3) integrated into an and provide explanations, Justice’ - stage A) Of course, there
overall coherent give details and connect 1o | should be respect for autonomy —
structure, ability to the whole, giving relevant | everyone should be able to make a
compare, contrast, examples. choice independently. But on the
explain issues. other hand. someone may still be
analysc, relate, hurt. How to be just and form the
paraphrase, integrate, groups in afair way? (one group
apply member brings in a personal example

and cxplains how they felt during the
ituation).

Multistructural Several aspects Demonstrate that concepts | (When discussing the stakeholders —

) understood, but not have been understood stage B) Wel, there is me, the group
relating them to one | appropriately, but struggle | leader, so there must be a group.
another, ability to to make the connections Then there is one unhappy group
enumerate, describe, | between them or draw member, I guess the others are happy
illustrate, scquence, conclusions based on then — they are early-career
select, bine, interrelati Knowledge- | researchers. (afier reading and
follow procedures telling approach, no thinking pause) I guess that is all

structuring. then.

Unistructural Knowledge enables | One relevant aspect is (Identifying the cthical principles

) to identify, understood, dealing with task):
recognise, count, terminology, meeting part being just (Justice): some members
find, label, match, of the task, defining not contributing as much as some
name, perform concepts while some others.
simple procedures aspects are sill missing.

Pre-structural Point misscd Issuc not approached in a <.£. a question not answered.

(©0) ingful way, repeating

the words in the question/
simulation/ code; no
A, dr

Fig.9 Screenshot of the SOLO taxonomy interpretation
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Appendix Il - Instrument |

SOLO Task 1-— Task 2 - Task 3 - COMMENTS
taxonomy | identifying identifying Courses of
level ethical stakeholders action
issues/
principles
D The group Should the head
1N considered various | of the department
'I/. reasons for the be informed of
N PhD student to the violation?
have a job in the | Maybe the
project! supervisor had
been neglecting
the PhD student?
All principles | After thelist -the | Considered NB! courses of
/TN listed and rights and various options: | action were
explained, dlso | responsibilities asking for a considered before
own examples | were also given meeting, the stakeholders -
brought in to (but only orally, authorship rights, | both in oral
illustrate. not in the report) student’s work, presentation and
letter of apology. | the group
Later the If not, aformal admitted
stakeholders were | complaint.
taken up again and | Inventing two
the group was paths for action
discussed and and also
added to the list, eplaining why
nice connections they are
made. important/
relevant.
B ] Identified the | List was given
violation; do after CoA: PhD
!D no harm student, supervisor,
principle the faulty
violated, as colleague.
well as justice | List of
stakeholders:
PhD student,
supervisor,
colleague, jownal,
institution.

Fig. 10 ECAG examples (filled)
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SOLO Task 1 Task 2 identifyingthe | Task 3. Possible Comments
taxonomy | recognising stakeholoers courses of action
level ethcal
alemmas/panci
ples
a Proceed with the Interesting
AN research by findng 2 comparison - | stil
l saiution that all the have the nghts
stakehoiders would be | even if someone
y happy with - informing does sthwrong
the companies to a aganstme - what
centain extent, no vaue | is this?
conflict for researchers, | The discussion
heiping the companies | ends wtha
and maybe finding postive end-note
people who would really | - everyone wins -
need the job for the project,
valunteers (they woud researchers,
get the joo maybe), companies,
seeing the arawbachs people
(more expensive)
Respecting When talking about data; The partcipants
i autonomy, nghts and reaching afferent levels | take t quite
researchers responsibiities of of organisaton -whoto | personally,
weill- supervisor, students, | ask for consent? subordnation
. volunteers, Issues - fight
PhD student companies: oliow he aganst it values
wrced 1o €00es of conauct imponant.
sth, conficting | university rules, different codes of
personal project coordinated conductin
values, cong | with outsice parners, international
something nght to witharaw from projectsresearch,
please the the research seeing he PhD
supervisor (nat | (students/ivaluntees), student as lacking
fair and elling companies power
objective) nat | later, right to withdaw
truthful - | (which means no
paticipang in | Gata),
ascam
When just naming the
stakehoiders
Supervisor, Post-
docPhD student,
funders, volunteer
ators, companies -
bosses and HR staff
i1 dethiss not
@ o
well-dbeingto
others

Fig. 10 (continued)
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