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Abstract

An academic career in psychology typically begins with a role reversal: young academics, who were
only recently being taught, become doctoral researchers and teachers. Studies at two German uni-
versities provide insights into how students and early-career academics (ecas) in psychology view
research and teaching and how their perspectives might differ due to changed roles. In Study I,
participants (n=35 ecas and n=26 students) rated the appropriateness of pictures for illustrating
teaching or research. Study 2 (n =25 ecas and n =42 students) reassessed typicality judgements and
collected open statements for the |0 most representative pictures from study |. Five pictures for
research and teaching each illustrate how the discipline is seen by students and doctoral academics.
The views of the groups differed in two regards: in how independent research and teaching situations
were seen, with students treating them as more integrated than early-career academics; and in the
perspective from which comments were given, with students reacting from a learner’s perspective and
early-career academics reacting mainly from a teacher’s perspective. Findings implicate that roles shape
how one views research and teaching. The pictures are valuable to the research community and
applicable in teaching and academic development.
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Introduction

Socialization into academia is a complex, long-term process that begins with a role reversal:
students, who were just recently being taught and introduced to research through their courses,
become doctoral researchers who do their own research as well as teach undergraduates.
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These new doctoral researchers are faced with a crucial challenge because to succeed in aca-
demia they have to leave their student roles behind and develop professional identities that
contain both active researcher and teacher roles (Sverdlik, Hall, McAlpine, & Hubbard, 2018).
Little is known about this role reversal and how it might affect doctoral researchers’ perspec-
tives on research and teaching at this early-career stage. Therefore, it is helpful to compare
students’ and doctoral researchers’ views on research and teaching in order to find out whether
and in what way changes in perspectives can be observed. As such a shift in perspectives is
difficult to capture, and established methods to do so are lacking, the use of pictures consti-
tutes an innovative approach. Therefore, the aim of this study was twofold: in a first step,
pictures for research and teaching in psychology were generated, which, in a second step, were
shown to students and doctoral researchers (in the following referred to as early-career aca-
demics), after which their reactions to these pictures were compared. This procedure sheds
light on how students and early-career academics differ in the way they visually categorize
research and teaching according to representative pictures.

In this article, we use the term “‘early-career academics” for doctoral students with active
responsibilities in both research and teaching. When we refer to “‘students,” bachelor’s and
master’s students are meant. Arguably, early-career academics should differ from students in
how they see research and teaching due to their more active and responsible roles in the
university system. Therefore, in the following we outline the academic double role of
German doctoral students in the discipline of psychology.

From Student to Early-Career Academic: Changes in Perspectives?

In Germany, up to 600 candidates earn their PhD degrees in psychology every year (Antoni,
2019). The most typical way to finance doctoral studies is by securing a staff position paid by
the regular university budget (Rentzsch, Harzer, & Wolter, 2017). Junior academic staff
members are expected to do both research (in order to prepare their dissertation) and
teaching, whereby the amount of time devoted to teaching, typically 2 hours a week, is
smaller than the time allocated to research (Teichler, 2014). However, junior academics in
psychology indicate that they spend more time on teaching than their actual teaching duties
would demand (Rentzsch et al., 2017). Early-career academics are not systematically trained
for teaching, and professional development courses are optional (Teichler, 2014).

As the aforementioned survey data illustrate, research and teaching shape the daily work-
life of early-career academics. Yet little is known about their perspectives on research and
teaching and how they evolve. This knowledge gap might result from the fact that one’s
development as a teacher is often addressed separately from one’s development as a
researcher (Akerlind, 2011). Accordingly, studies that focus on both research and teaching
as fields of (early-career) academic work are rare (see, for example, Jucks & Hillbrink, 2017
for conceptions of research and of teaching). However, professional roles do not operate in
isolation, but are likely to interact in various ways (Stryker & Burke, 2000). Researcher and
teacher roles can, for example, compete for resources such as time or energy or, in contrast,
facilitate synergies (Colbeck, 2008). Such interplay of multiple professional roles needs fur-
ther research (Miscenko & Day, 2015).

Although the doctoral phase is known as a relevant time for changes in professional
identities and roles (McAlpine, Amundsen, & Jazvac-Martek, 2010), the literature on
(undergraduate) students and on doctoral students is seldom connected, such that little is
known about the changes at these early stages. The literature on teacher identity formation
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typically evaluates changes that occur during the transition from doctoral to lecturer pos-
itions and onward (van Lankveld, Schoonenboom, Volman, Croiset, & Beishuizen, 2017),
leaving open which antecedents of professional identity development can already be found at
the transition from being an undergraduate student to a doctoral student.

When entering the doctoral stage, the change in roles is most obvious, where one goes from
being the recipient of (research-led) teaching to the producer of one’s own research work and
the leader of teaching courses. This role reversal is most salient for teaching, where it literally
marks a change of sides from being among a group of learners to being the one in front,
planning and facilitating the learning of the group. For research, the change is more implicit
and may primarily lie in the detachment of research from the teaching context. As a student,
one’s own research—for example, in a research methods course or for a bachelor’s or master’s
thesis—is always embedded in teaching settings, in many cases the work is even graded, and
research occurs under close supervision. Conversely, doctoral research (at least in junior staff
positions) is done more independently and with the goal of generating new knowledge. We
argue that the transition from a student to a early-career academic is especially suited to show
how the initial impacts of socialization into academia affect early-career academic views of
research and teaching. To this effect, differences in students’ and doctoral researchers’ perspec-
tives on research and teaching can be understood as early-career academics’ first steps toward
developing professional identities as researchers and teachers. As such identities are not iso-
lated, but may influence each other, an integrated approach, looking at both research and
teaching simultaneously, is needed to study students’ and early-career academics’ perspectives.

So far, differences between students and (early-career) academics have only been studied
for adjacent topics. Again, either teaching or research, but not both, have been the focus of
such studies. For teaching, one example is that students and teachers (at various career
stages, including doctoral students) differed in their conceptions of teaching, where students
had a higher teacher focus than the teachers themselves (Pauler-Kuppinger & Jucks, 2017).
This means that students more often understood teaching as consisting of knowledge trans-
fer from a teacher to mostly passive, receptive students, whereas teachers focused more on
the students’ activity and responsibility for their own learning. For research, one example
from chemistry shows that doctoral students differed from undergraduate students in their
choice of problems and methods, their models for handling empirical anomalies, and their
criteria for evaluating their own research work (Samarapungavan, Westby, & Bodner, 2006).
The authors concluded that roles and responsibilities shape the understanding of what it
means to do science. These studies suggest that being in the role of a student or an early-
career academic makes a difference for how one views teaching or research.

We want to apply this idea to both research and teaching, exploring whether one’s roles
and responsibilities also shape views on research, teaching, and, possibly, the relationship
between research and teaching. To address this research gap in an innovative way, pictures
of research and teaching in psychology can be developed to be used as stimuli, whereby the
pictures might elicit different reactions from groups of students vs. early-career academics.

Visualizations as a Vehicle to Study Research and Teaching

The use of visual material is a relatively unorthodox method in higher education research,
but some studies have successfully used images, such as metaphors, drawings, or photo-
graphs, in this context (Lofstrom, Nevgi, Wegner, & Karm, 2015). Images are a valuable
alternative to conventional research methods, as they address deeper levels of consciousness
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that participants might not be aware of (Harper, 2002) and provide a manifest context for
abstract concepts. Thereby, visualizations are well suited to investigate perspectives on
research, teaching, and the interrelation of both. Moreover, this method tackles the obstacle
of participants tending to respond in a socially desired way by allowing for more implicit
measures, such as reactions to pictures, in the form of ratings or statements.

When it comes to the topic of research and teaching, visualizations have been used mainly
to study (self-)images of teachers and researchers. These approaches include academics
drawing themselves as a teacher (Nevgi & Lofstrom, 2014) or researcher (e.g., Bryans &
Mavin, 2006), academics taking photographs to symbolize their work as a teacher (Karm &
Remmik, 2013), and the so-called draw-a-scientist test as a method specifically used to study
students’ understanding of researchers (Finson, 2002).

So far, such studies have differed greatly in the given task, the discipline, and the aca-
demic status of the sample. Often, the drawings or photos generated in visualization studies
are not used in further studies (partly because the content belongs to the participants), which
means they are lost as stimulus material for future research. This drawback can be overcome
by presenting carefully preselected picture material to the participants. This approach also
tackles the challenge of participants being hesitant to produce material themselves (Taylor,
2002). Therefore, we aimed to present selected pictures as stimuli to elicit reactions that
reflect perspectives on research and teaching.

Furthermore, disciplinary contexts differ in their methods, their conceptions of teaching,
and their understanding of science (Akerlind, 2008; Elby, Macrander, & Hammer, 2016;
Lindblom-Yldnne, Trigwell, Nevgi, & Ashwin, 20006); thus, they invite participants to interpret
visual materials in different ways (Nevgi & Lofstrom, 2014). In addition, discipline is discussed
as one factor that influences the doctoral experience (Sverdlik et al., 2018), which suggests that
there are benefits to focusing on a single discipline; in the current study, namely, psychology.

To the best of our knowledge, so far there have not been any studies on the visualization
of research and teaching in psychology. This has fostered our interest in developing such
visualizations as a valuable tool to study the perspectives of different groups in academia.

To sum up, we formulated the following research questions:

1. Which pictures visualize research and teaching best according to early-career academics
and students in psychology?

2. How do the perspectives of early-career academics and students differ in reaction to
visualizations of research and teaching?

Methods and Results

The research questions were addressed in two studies at different universities, both including
samples of students and doctoral researchers. A quantitative rating study was followed by a
mixed methods study, in which a new sample was presented with the visualizations that were
rated as most typical by the previous sample. In the following, the development of the
picture material is explained, followed by methods and results for each of the two studies.

Development of the Picture Material

Inspiration for possible pictures was threefold: Besides ideas from the higher education
literature and their own everyday experiences of research and teaching at a university,
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two doctoral students in psychology who were active in research and teaching wrote down
their associations with the two activities. In order to provide a diverse range of pictures, we
gathered ideas for settings, activities, metaphors, and artefacts (items) connected with
research and teaching (see Nevgi & Lofstrom, 2014 for these categories). From this input,
lists with 15 different topics for research and teaching each were generated; for example, data
analysis or correction of exams. These topics were transferred into pictures by producing our
own pictures and according to creative common licensed pictures using Google (find sources
in the supplements). The number of artefacts versus people and the number of metaphorical
versus non-metaphorical pictures was kept the same across the two picture pools in order to
parallel their attractiveness. The a priori classification of pictures was confirmed by the
participants later on.! The procedure of data collection was piloted with another doctoral
student and slightly adapted according to her feedback.

Study |: Paper-Pencil Rating
Methods

Participants. Participants were recruited from a research-oriented university with a large
department of psychology (17 professorships) in North-Rhine Westphalia, Germany.
All in all, 70 doctoral researchers were contacted via email, of whom 35 participated in
the study (50% response rate). All of them were active in research as well as in teaching.
Furthermore, 29 students took part in the study (invited via Facebook and the institute’s
notice board), of whom 26 fulfilled the criterion of currently being enrolled in a bachelor’s or
master’s psychology programme.

The early-career academics’ mean age was 28.54 years (SD =2.23), and 25 (71%) of them
were female. On average, they started their PhD studies 2.03 years ago (SD =1.22). Their
average teaching duty was 1.66 hours per week (SD = 1.41). They had taught a mean number
of 4.37 courses (SD =2.60). The students’ mean age was 24.31 years (SD =5.48), 21 (72%)
of them were female, and 15 (58%) studied in the bachelor’s programme.

Data were collected anonymously. Early-career academics were rewarded with a set of
flipchart markers, whereas the students received 5 Euro in cash or—if preferred—a certifi-
cation of a half-an-hour study experience (corresponding to 0.015 credit points).

Design and procedure. The study was conducted by paper-pencil. First, the participants
filled in the demographic information. Then they had time to become familiar with the 30
picture cards (sized DIN A6, laminated) provided in a randomized order. For the subsequent
rating, the picture cards were brought in a standardized order for all participants, where
research and teaching pictures were mixed and did not alternate systemically. Each picture
was presented individually and assessed on both dimensions, namely typicality for research
and typicality for teaching. Ratings were given on a 5-point Likert scale with the labels
definitely disagree; rather disagree; partly agree and partly disagree; rather agree and definitely
agree for the two items: ““This picture matches with a research situation” and “This picture
matches with a teaching situation.” The research scale was always scored first, and partici-
pants were explicitly instructed that the two scales are independent. In a last step, partici-
pants nominated three pictures that they thought best represented research and three that
they thought best represented teaching. Finally, in an open question, they were asked about
aspects of research and teaching not represented in the picture material.
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Table I. Descriptive statistics of the top five research pictures.

Research pictures

Researcher Testing Review Computer
at lab session Funding process screen
— ﬂ I
ﬁt‘“- g i
A 3 3 ‘ o
M (SD)  Total 4.90 (0.35) 4.82 (0.39) 4.69 (0.72) 4.61 (0.69) 4.57 (0.62)
Ecas 4.89 (0.40) 4.86 (0.36) 4.86 (0.36) 4.89 (0.40) 4.77 (0.43)
Students 4.92 (0.27) 4.77 (0.43) 4.46 (0.99) 4.23 (0.82) 431 (0.74
Nomi-  Total 31 22 21 13 28
nations  Ecas 15 8 13 I 21
Students 16 14 9 2 7
Results

In the following, the most representative visualizations of research and teaching as well as
differences between early-career academics’ and students’ ratings across pictures are
presented.

Visualizations of research and teaching. Here we present the five most representative pic-
tures, as seen by the whole sample, for research and teaching (five pictures each).
Representativeness is based on two indicators: among the six pictures nominated most
often for research/teaching (“Rank the three most typical pictures ...”"), those with the
highest mean rating values on the respective scale are presented. There was a huge overlap
between these indicators, all top nominated pictures got mean values > 4.5 on their respect-
ive scales (see Tables 1 and 2).

Visualizations of research. Table 1 shows the five pictures that were seen as most repre-
sentative for research: ‘“‘researcher at lab” (researcher in lab setting handling liquids;
M =490, SD=0.35), “testing session” (participant with electrodes and second person
pointing at a screen; M =4.82, SD =0.39), “funding” (calculator, Euro notes, and folder
with label Drittmittel (third-party funding); M =4.69, SD=0.72), “‘review process”
(folder with label under review; M =4.61, SD=0.69), and “‘computer screen’ (person in
front of two computer screens; M =4.57, SD =0.62).

Visualizations of teaching. The five most representative pictures for teaching were
(see Table 2) “lecture hall” (lecturer in front of a student audience; M =4.97, SD =0.18),
“seminar schedule” (table with dates and topics, M =4.85, SD =0.40), “textbook” (text-
book entitled Psychologie (Psychology); M =4.80, SD =0.40), “seminar’ (several students
and one teacher gathered around big desk, laptops and books in front of them; M =4.75,
SD =0.47), and “presentation case’ (suitcase filled with coloured pieces of paper, flip chart
markers, and tape; M =4.69, SD =0.50).

Group differences: rating data. Comparing the students’ and early-career academics’
judgements of the picture material, two main differences became evident. First, students
did have lower difference values (M =1.85, SD =0.36) across the pictures than early-career
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Table 2. Descriptive statistics of the top five teaching pictures.

Teaching pictures

Lecture Seminar Presentation
hall schedule Textbook Seminar case

M (SD)  Total 4.97 (0.18) 4.85 (0.40) 4.80 (0.40) 4.75 (0.47) 4.69 (0.50)
Ecas 5.00 (0.00) 4.97 (0.17) 4.83 (0.38) 4.80 (0.41) 4.80 (0.41)
Students 4.92 (0.27) 4.69 (0.55) 4.77 (0.43) 4.69 (0.55) 4.54 (0.58)

Nomi-  Total 54 19 12 18 13

nations  Ecas 32 13 7 7 9
Students 22 6 5 I 4

academics (M =2.28, SD =0.45), F(1,59)=16.20, p <.001. As the difference values were
calculated based on the absolute value of the difference between the research and the teach-
ing scores for each picture and each respondent and averaged afterwards, this finding means
that students’ ratings of an individual picture on the teaching and research scales were closer
together, whereas early-career academics tended to rate an individual picture on opposite
sides of the scales.

Further, the students had a higher mean rating across pictures on the teaching scale
(M=3.60, SD=0.40) than did the early-career academics (M =3.40, SD=0.33),
F(1,59)=4.80, p=.032. Put differently, students associated the pictures more strongly
with teaching situations than did the early-career academics, independent of what the picture
was classified as beforehand (research or teaching).

Study 2: Online Survey
Methods

Participants. Participants were recruited from a second research-oriented North-Rhine
Westphalian university with a large department of psychology (16 professorships). All 86
doctoral researchers were invited via email, of whom 25 answered the complete question-
naire and fulfilled the criterion to be active in teaching (29% response rate). University
students were invited via Facebook and the newsletter of the students’ association; 42
filled in the questionnaire completely. They were enrolled in the bachelor’s or master’s
psychology programme.

Sample. The early-carcer academics’ mean age was 29.28 years (SD=2.91), and 22 of
them were female (88%). They had been in their PhD phase for 2.05 years on average
(SD=1.39). They were teaching on average 2.36 hours a week at that point of time
(SD=1.52) and had a mean teaching experience of 3.24 courses in total (SD =2.89). The
students’ mean age was 23.36 years (SD =3.79), with 37 participants being female (88%).
A majority of 25 participants (60%) were bachelor’s students.
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Data were collected anonymously. Participants were rewarded monetarily via Amazon or
PayPal (early-career academics’ with 10 Euro, students with 5 Euro).

Design and procedure. As a result of the first study (paper-pencil), the five most typical
pictures for research and teaching were used as materials for the second study presented
here. The study was conducted online using EFS survey software. Demographics were col-
lected first; thereafter, participants were instructed to do the following: firstly, describe what
they see in the picture (open question); secondly, decide whether that is typical for a uni-
versity (forced choice item: “What I see in the picture ... is typical of a university vs. is not
typical of a university’) and give reasons for their choice (open question); and thirdly, decide
whether they liked it (forced choice item: “What I see in the picture ... I like it vs. I do not
like it”) and give reasons for this decision as well (open question). This procedure was done
for each of the five research and five teaching pictures, which were presented in a randomized
order. Before the picture actually appeared, words on the screen indicated whether a
research- or a teaching-related situation was going to be shown (based on the classification
from study 1; find pictures in Table 1 and Table 2). At the end, participants were asked to
disclose whether they had seen these pictures before and whether their data could be ana-
lysed for scientific purposes. The dependent measures typicality and valence of the pictures
were gained from the forced choice items (quantitative analysis), and perspectives on research
and teaching were gained from the answers to the open questions (qualitative and quanti-
tative analysis).

Results

In the following, typicality and valence judgements of the pictures are presented, and dif-
ferences in the perspectives the groups had in reaction to the pictures are shown. In 3.88% of
all cases in this sample, a picture was interpreted differently from what was intended. These
data were excluded from the following analyses.

Typicality and valence of the pictures. The typicality of the 10 pictures was again approved
in this second sample from a different university, with an average of 84% in the forced
choice item across research pictures and 72% across teaching pictures that they are typical of
a university. The valence of the pictures was seen as positive in general, with an average of
60% across research pictures and 73% across teaching pictures that they appealed to par-
ticipants. There were no differences between early-carcer academics and students regarding
the typicality of the teaching pictures (U=457.00, z=—0.92, p =.358), but they differed in
their judgement of the typicality of research pictures (U=339.50, z=—2.60, p=.009) in the
sense that early-career academics judged them more typical of research (Mdn=1.00) than
students did (Mdn = 0.80). With regard to the valence of the research and teaching pictures,
there were no group differences (both p > .05).

Group differences: perspectives. We coded the perspective (learner vs. teacher) from which
the open answers were given in respondents’ reactions to the teaching pictures (deductive
category assignment; Mayring, 2015). All codings were checked and approved by a second
coder. In all, 23% of the answers displayed an explicit perspective, meaning that the answer
was not formulated in a general way (e.g., *“... lectures take place in lecture halls’), but
instead from a specific point of view, either that of a student/learner (e.g., *. .. we have many
lectures and listen to the lecturer to be prepared for the exam’) or that of a teacher (e.g., ...
I like holding lectures’). Students and early-career academics clearly differed in the perspec-
tives from which they reacted to the pictures: the teacher perspective was (at least once)
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articulated by 76% of the early-career academics, but by none of the students, y*(1) = 44.56,
p <.001. The student perspective was (at least once) articulated by 93% of the students, but
only by 28% of the early-career academics, x*(1) = 30.63, p <.001.

Concerning the research pictures, we coded whether participants reacted with a teaching
perspective to the material. Teaching perspective answers connected the research pictures to
the context of teaching; for example, concerning research methods training or students’ own
research projects. A second coder validated the quality of the coding process. Of all answers
to the research pictures, 9% explicitly displayed a teaching perspective. Again, groups dif-
fered in this respect, with a majority of 64% of the students taking a teaching perspective on
the research pictures (at least once), whereas only 24% of the early-career academics articu-
lated a teaching perspective (at least once), x*(1)=10.18, p=.001.

Discussion

Which Pictures Visualize Research and Teaching Best According to Early-Career
Academics and Students in Psychology?

Both within and across the groups of early-career academics and students, there was a
shared understanding of what is typical of research and teaching in psychology. The top
five pictures for the two practices (research and teaching) covered settings (e.g., lecture hall,
laboratory), activities (e.g., testing participants, doing screen work), and artefacts (e.g.,
textbook, seminar schedule). The more metaphorical pictures were not chosen; these
showed, for example, a person with binoculars symbolizing “‘searching for something
new” (research) or hands that protect the growth of small plants symbolizing ““fostering
knowledge and development in students” (teaching; cf. Nevgi & Lofstrom, 2014).
Nevertheless, it remains striking that the most typical picture for psychology research unani-
mously is the prototypical researcher in a lab wearing a coat, although other pictures
showing researchers as conducting an electroencephalogram (EEG), taking part in confer-
ences, or Albert Einstein as one famous representative also have been available. This
depiction is reminiscent of the technically skilled researcher in the results of school students’
draw-a-scientist tests (Solomon, Scott, & Duveen, 1996), but it does not necessarily mean
that participants’ concepts of research are so simple (Finson, 2002). In fact, prototypes of a
given category are easier and faster to identify than other members of that category (Rosch,
1999). This information processing effect is likely to have impacted the typicality ratings
reported here.

Taking a broader view of the top five research pictures chosen, our findings indicate that,
today, psychology research involves a great deal of screen handling (second prominent pic-
ture). At the same time, it involves interacting with others (testing session) and is socially
negotiated and controlled, which is symbolized by the review process picture. In addition,
the administrative part of being a researcher, here specified as managing third-party funding,
is addressed among the most typical pictures as well. The high representativeness of this
selection was approved by the second sample from a different university, but students found
the research pictures less typical than did early-career academics. As the first selection was
based on both students’ and early-career academics’ ratings, it contained pictures that sym-
bolized phenomena students might be less familiar with, such as the review process or third-
party funding. The impression that familiarity influences typicality scores is also backed by
the finding that the ‘testing session’ picture gained highest typicality judgements in the
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second study: the participation in testing sessions is obligatory for all bachelor’s and master’s
students in order to obtain course credit.

Turning to the most typical teaching pictures, analogous to the prototypical researcher,
there was also a prototypical teacher, which is the lecturer in front of his audience. This type
of teaching setting was the most salient for both students and early-career academics. It is
complemented by two pictures symbolizing the second most prominent teaching format,
preparing (seminar schedule) and conducting a seminar (students and teacher around a
desk). Along with these two different teaching formats, the content/knowledge (psychology
textbook) and the method of content transmission (presentation case) are central aspects of
teaching, which were expressed among the top five teaching pictures. The typicality of this
selection for teaching was approved by early-career academics and students from a second
university.

To sum up, the ratings of selected visualizations enabled us to capture more complex
understandings of research and teaching, as they allow participants to weigh different aspects
of a concept which might not be covered by (the drawing of) a single picture. In these samples
of students and early-career academics, several aspects of research and teaching seemed to be
important, whereby prototypical displays gained the highest typicality scores.

How do the Perspectives of Early-Career Academics and Students Differ in Reaction
to Visualizations of Research and Teaching?

The visualizations proved to be able to detect differences between students and early-career
academics in two ways, namely in how independent research and teaching were seen, and
from which perspective (learner vs. teacher) the participants reacted to the pictures.

Independence of research and teaching. Three findings of the presented studies indicate that
students differ from early-career academics in how independent they see research and teach-
ing. First, the rating patterns across pictures showed that the students more often rated
typicality similarly on both dimensions than did early-career academics. This was reflected
in students’ lower differences between the rating for a picture on the research scale minus the
rating of the same picture on the teaching scale (this is not equivalent to a tendency towards
the middle of the scales, which could have been interpreted as unsureness about how to
categorize pictures). In other words, for students, pictures were likely to represent teaching
and research at the same time, whereas for the early-career academics, pictures were more
likely to belong to either research or teaching, not both. Secondly, the students tended to give
higher typicality ratings for teaching, regardless of the classification of pictures as research-
or teaching-related. Thirdly, there were more students than early-career academics who
connected research pictures to the context of teaching in their open answers in the
online survey.

Taken together, these findings suggest that students treated research and teaching as being
more associated, especially in the way that research is embedded in a teaching situation.
The students’ view matches their experience at university, as they become familiarized with
research through teaching settings and by teachers who are also researchers. These learning
experiences may nourish views of research and teaching as belonging together and,
more specifically, of research as being integrated into teaching. The implicit measures
of research-teaching integration found here are in line with more explicit ones, such as
questionnaire data which show that students perceive research integration in their courses
and also believe that such integration is beneficial for their learning (Visser-Wijnveen,
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van der Rijst, & van Driel, 2016; for psychology, see Robertson, Teoh, McMurray, Roberts,
& Sochos, 2011).

The early-career academics treated research and teaching as being more independent of
each other, which could be interpreted as a sign of more clear-cut, mutually exclusive con-
ceptions of research and teaching that they might have acquired during their doctoral work,
as they participate in both practices. The dissimilarity of research and teaching was also one
type of research—teaching relationship that has been described previously by psychology
doctoral students (Jucks & Hillbrink, 2017), meaning that research and teaching were experi-
enced as unalike and distinct from each other.

Although our findings can only be understood as proxies for the experienced research—
teaching relationship, they have informational value because of their raw and implicit
nature. Asked directly, psychology early-carecer academics utter more positive, socially
desired views of the relationship between research and teaching (Jucks & Hillbrink, 2017).
Beliefs about the research—teaching relationship are relevant on both the teachers’ side—for
example, for their teaching practice (Elen, Lindlbom-Ylinne, & Clement, 2007), especially
research-related teaching (Mégi & Beerkens, 2016); and on the students’ side—for example,
for their achievement and motivation (Vereijken, van der Rijst, de Beaufort, van Driel, &
Dekker, 2018).

View of learner vs. teacher. It is remarkable that even though students and early-career
academics saw the exact same teaching pictures, the perspective from which the responses
were written differed clearly between the two groups. As expected, students answered from a
student/learner perspective in all cases, where an explicit perspective was coded. Early-career
academics, though, wrote mostly from a teacher perspective. This cross-sectional difference
in viewpoints can be interpreted in terms of changes in role concepts. Whereas students
conceptualize themselves as learners and as attending or receiving teaching, early-career
academics already conceptualize themselves as teachers and as preparing and conducting
teaching. Accordingly, in psychology, doctoral students with teaching duties already highly
identify with the teacher role (Hillbrink & Jucks, 2019). Nevertheless, the change from being
a student to being a teacher does not happen automatically from one day to another, but it is
a process that involves alternating between student and staff roles (Jazvac-Martek, 2009;
Winstone & Moore, 2017). This is nicely reflected in the reactions of those early-career
academics in our sample who answered from a student’s perspective; for example, “‘some-
times I miss learning from textbooks™. Seeing oneself as the teacher in the picture indicates
the acceptance of teaching as part of one’s professional identity. While the development of a
professional teacher identity is a long-term challenge (van Lankveld et al., 2017), one ante-
cedent of such identity, namely taking a teacher’s perspective, can already be found in this
sample of doctoral researchers with a mean teaching experience of three courses. This onset
of a teacher perspective at the doctoral stage is important to observe, as studies of teacher
role development often concentrate on later stages of the academic career (see van Lankveld
et al., 2017).

To sum up, early-career academics’ reactions to the visualizations differed from students’
reactions in two ways: research and teaching were seen as (more) independent practices, and
the viewpoint was that of a teacher instead of a learner. These findings might complement
each other, as differentiating between research and teaching could be a prerequisite for
acquiring the two roles as researcher and teacher. Seen from the student role, however,
research is something that is embedded in teaching.
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Strengths and Limitations

Our findings are based on samples from two different universities with matching groups of
students and early-career academics and on data gathered with both qualitative and quan-
titative methods. We examined possible visualizations for research and teaching in one
study, honouring the fact that both are core to academic work-life.

Nevertheless, working with prepared photographs is limited by the fact that the research-
ers’ point of view is somehow reflected in the chosen photographs (Taylor, 2002). This might
at least be true for the selection of pictures presented in the first study. Because of the
innovative approach to assess students’ and early-career academics’ perspectives on research
and teaching via visualizations, the research questions were quite explorative in nature and
need further investigation, inside and outside the discipline of psychology.

Prospective Future Research

A strength of the pictures developed here is that they can be understood as symbols for a
practice in general (e.g., teaching), as well as for a single approach (e.g., seminar), or with
regard to the specific situation depicted (e.g., students and teacher gathered in a circle).
This flexibility allows the pictures to be used in future studies on diverse questions related
to research and teaching and with different groups at a university. Future research should
attempt to replicate the present results and test whether they are valid for other disciplines as
well. The material is creative common licensed which makes it a precious resource for the
scientific community. The pictures can be useful in experiments as well; for example, as
stimuli to activate teacher versus researcher roles in academics (Hillbrink and Jucks, 2019).

Practical Implications

The developed pictures provide several opportunities to be used practically in higher edu-
cation as well. In professional development courses for (early-career) academics, they can
foster reflexivity on topics such as researcher and teacher roles and the research—teaching
relationship. Visualizations can also be helpful in tracking possible changes in these concepts
over a period of time (see Lehner, 2016). Student teaching offers another field to successfully
implement visualizations. The research pictures could, for example, be used in order to
initiate discussion about what it means to do research in courses using inquiry-based learn-
ing or research methods courses. In addition, the teaching pictures can facilitate discussion
about teaching as a topic, where students can contribute their perspective beyond their
evaluations of specific teaching activities.

Conclusion

To sum up, these studies identified 10 pictures that best visualize research and teaching for
early-career academics and students in psychology. Reactions to these pictures uncovered
differences in perspectives on research and teaching between the groups: firstly, early-career
academics treated research and teaching as more mutually exclusive than students. Secondly,
early-career academics were already reacting to pictures from the perspective of a teacher,
whereas students reacted from the perspective of a learner. Using visualizations to address
students’ and academics’ views of research and teaching seems to be a promising approach in
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higher education research, which can also be transferred to student teaching and profes-
sional development courses for academics.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or
publication of this article.

Funding

The author(s) received no financial support for the research, authorship, and/or publication of this article.

Supplemental material

Supplemental material for this article is available online.

ORCID iD
Alessa Hillbrink (® https://orcid.org/0000-0001-8584-1025

Note

1. There was a significant dysordinal interaction between the a priori classification of the pictures
(research or teaching) and the dimension they were rated for (research or teaching), F(1,28) =86.94,
p <.001. This means that a priori classified teaching pictures were rated higher on the teaching scale
than a priori classified research pictures and vice versa, and thereby confirms that the prior clas-
sification of the pictures is in accordance with the rating of the participants. Using a 5-point rating
scale, the mean rating of typicality of the research pictures on the research scale (M =4.24,
SD =0.72) did not differ from the mean of the teaching pictures on the teaching scale (M =4.26,
SD =0.70), t(28) =-0.07, p = .95, which indicates that the pictures in both categories are of similar,
strong typicality for their fields.
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