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Introduction
Professional vision as a key component of higher education teachers’pedagogical expertise

Currently, teacher expertise is seen as a multidimensional whole, consisting of various aspects of knowledge and
skills that interact with each other and develop through formal training and practical experience (e.g., Blomeke et
al,, 2015, see also Blomeke, Chapter 5 in Volume 1). This holistic view of teaching considers both the teacher’s
disposition (e.g., knowledge, motivation, social, and cognitive skills) and performance (e.g., situation-specific skills,
teaching practices), which together contribute to student learning. Previously, research on teaching has focused
on unproductive dichotomies between competence and performance (e.g., Blomeke et al., 2015) or between the
content of teaching and pedagogy (Shulman, 1987), whereas more recent accounts highlight the process nature
and multidimensionality of teacher competence.

According to the classical work of Shulman (1987), teacher professional knowledge is understood to consist of
three central elements. First is content knowledge (CK) of their own discipline and subject area. Second, general

pedagogical knowledge (PK) refers to broad principles and strategies of classroom management and organization
regardless of the subject matter. Third, the combination of these two, namely pedagogical content knowledge
(PCK), is the understanding of instructional strategies and of students’ (mis)conceptions, as well as of what makes
learning a certain topic easy or difficult. While all these elements of teacher professional knowledge seem to
contribute to student achievement (Evens et al.,, 2018), the PCK element is thought to be the most important
knowledge category, as it distinguishes the understanding of a content specialist from the understanding of a
teacher (Shulman, 1987). In addition to different knowledge bases, expert teacher knowledge is characterized by
elaborated and coherent knowledge structures formed through experiences in teaching (Lachner et al., 2016).
Putnam (1987) coined the term “curriculum scripts” to refer to this kind of knowledge organization, where initially
isolated knowledge bases (CK, PK, PCK) gradually become integrated and organized into curriculum scripts
(Lachner etal.,, 2016). Curriculum scripts enable the rapid recognition of meaningful patterns in the classroom and
also help teachers make informed teaching decisions (for scripts relevant for teachers, see also Wolff et al., 2021).

In Finland, university teachers are highly educated experts and often also researchers in their own subject area,
and thus they can be considered content specialists with a solid base of CK. However, they might lack PK, at least
at the beginning of their teaching career. While at the lower levels of education, it is usually self-evident that
teachers are pedagogically educated, at universities the matter is not so straightforward. Although university
pedagogical training is increasingly offered and encouraged, in many countries such as Finland, such training
remains voluntary (Murtonen & Vilppu, 2020). Further, due to a lack of resources and a limited number of study
places in university pedagogical training, not everyone who is interested can automatically be selected (Vilppu et
al,, 2019). Unreadiness for teaching may lead to the uncritical adoption of a former teacher’s style, which can be
problematic (Knight, 2002). To build a strong teacher identity, the deliberate development of ideas, conceptions,
and practices is needed (Vermunt et al, 2017), where formal pedagogical training offers support. In these
circumstances, the development of teachers’ pedagogical expertise depends highly on their own initiative and
interest.



Situation-specific skills and processes are likely to mediate between teacher disposition and performance
(Blomeke et al., 2015; Lachner et al., 2016). Professional vision (Goodwin, 1994) can be considered a situation-
specific skill, referring to teachers’ ability to rapidly notice information in the classroom and engage in knowledge-
based reasoning about this information (e.g., van Es & Sherin, 2008; Seidel & Stiirmer, 2014; see also Sherin et al,,
Chapter 3 of Volume 1). Professional vision seems to be interrelated with PCK and the beliefs teachers hold about
teaching (Meschede et al., 2017). Teacher professional vision has been studied extensively with primary and
secondary school teachers, but there is a paucity of professional vision research on university teachers, with only
a few exceptions (e.g., Heinonen et al,, 2022; Heinonen et al., 2023; Murtonen et al., 2022; Sodervik et al., 2022).
Furthermore, much previous research on professional vision has concentrated on the differences between novice
and expert teachers (e.g., Stahnke & Blomeke, 2021; Wolff et al, 2016), but the variance in pedagogical
backgrounds makes university staff a unique group of teachers in contrast to their colleagues at lower educational
levels, and it highlights the need for professional vision research at the university level.

Teachers’ conceptions on teaching and learning and the need for conceptual change

Teachers’ conceptions of teaching and learning have implications for the way teachers observe, interpret, and act
in teaching-learning situations, where several events and things compete for the teacher’s attention at the same
time (Borko & Putnam, 1996; Pajares, 1992). Based on their existing ideas about teaching and learning, teachers
constantly choose, both consciously and unconsciously, how to direct their limited capacity of attention and effort,
namely what to be sensitive to and what can be ignored.

Previous research has typically approached the question of teachers’ conceptions of teaching from the
perspectives of teaching as transmission of knowledge and teaching as facilitating learning (Pajares, 1992; Staub
& Stern, 2002). Repeated activation of these underlying ideas in real classroom situations start to form patterns
and scripts that lay the foundation for teachers’ approaches to teaching. Approaches to teaching are the practices
and strategies that are implemented in the classroom, and they have a strong effect on teacher performance
(Postareff & Lindblom-Yldnne, 2008). Two frequently distinguished approaches are the content-focused approach
and the learning-focused approach. Teachers with a more content-focused approach to teaching typically focus on
transmitting correct knowledge to their students, who are assumed to passively focus on receiving that knowledge.
They consider the role of the teacher to be more a provider of “accurate knowledge” rather than a facilitator of
students’ active learning. This type of approach is more typical for novices, for pre-service teachers, and for
teachers of the so-called “hard sciences” compared to more experienced teachers or teachers of the so-called “soft
sciences” in higher education (Biglan, 1973; Lindblom-Ylanne et al., 2006; Lueddeke, 2003). Teachers with a more
learning-focused approach, on the other hand, have more constructivist conceptions of teaching and learning. They
consider the role of a teacher to be more a facilitator of learning, and students’ active role in processing knowledge
to be a prerequisite for high-level learning.

Learners’ existing conceptions may act as an obstacle to learning if the new knowledge contradicts one’s existing
ideas (Vosniadou, 2013). Teachers’ less sophisticated prior conceptions on teaching and learning can also be very
tenacious and hard to change (Heinonen et al.,, 2022). Conceptual change research has particularly focused on the
learning of science disciplines, but recently more and more learning researchers have applied the theoretical
frameworks of conceptual change in other contexts, such as in history (Leinhardt & Ravi, 2008), economics
(Lundholm & Davies, 2013), and teacher education (Sédervik et al., 2022; Vosniadou et al., 2020). These studies in
a teacher education context have indicated that the conceptual change type of learning plays, or should play, a role
in teacher education, where student teachers’ beliefs and ideas of teaching and learning may conflict with current
pedagogical theories. These unsophisticated conceptions in turn affect teachers’ performance, including their
professional vision in the classroom and their overall vision of students’ learning.

Methodological solutions: video interpretations, eye movements, and interviews in investigating teachers’ professional
vision

The methods of studying higher education teachers’ pedagogical skills and actions have been rather limited (Wolff
et al, 2016). Teachers’ pedagogical expertise and its effect on students’ learning have been studied mainly with
self-report questionnaires and interviews. These methods have been criticized (Paulhus & Vazire, 2007) because
they do not necessarily depict actual teaching skills, but instead represent teachers’ beliefs about their own aims
and actions.

The use of a video-based approach in research in teacher education has become a popular tool to measure teachers’
abilities to analyse teaching-learning situations (e.g., Konig et al., 2014; Gaudin & Chaliés, 2015, Seidel et al., 2011,



see also Junker & Holodynski, Chapter 8 of Volume 1). In assessing professional vision, digital classroom videos
are usually used as prompts to model the complexity of teaching-learning situations combined with different
response formats, such as open questions (van Es & Sherin, 2008) and rating items to measure situated teacher
competence (Gold & Holodynski, 2015). In comparison with paper-and- pencil tests, for example, video-based
approaches are considered to be more authentic and therefore useful for measuring situated knowledge and
teacher cognitions, and for teachers to gain professional vision (Gold & Holodynski, 2015).

Eye tracking has been a popular method in the educational context of studying reading processes (e.g., Rayner,
1998) and mathematics learning (e.g., Andra et al., 2015), but research on teacher education (Jarodzka etal., 2017)
is also increasing. The use of eye tracking has proved to be a useful method of investigating teacher learning and
professional vision (e.g., Pouta et al, 2020; Wyss et al., 2020). It measures cognitive processes in complex
classroom interactions and therefore adds significant value to the research of visual perception (Jarodzka et al.,
2021). To investigate how teachers interpret visually perceived information, eye-tracking recordings should be
enriched with qualitative data from different kinds of verbal protocols, such as interviews or think-aloud protocols,
in order to transform the visual input into conceptual understanding (Clarke & Tyler, 2015). A stimulated
retrospective recall (SRR) interview is a useful complementary method, where eye movement data are played back
for the participant as a memory cue, allowing participants to report what they had been thinking during a past
activity (see, e.g., van Gog et al., 2009).

Research has shown that expert teachers have better abilities to identify and interpret significant teaching-
learning events in video interpretation tasks, whereas novice teachers tend only to describe what they have seen
on the observed video (Wolff et al., 2015). The ability to focus on important phenomena and produce a correct or
expected interpretation can be explained by the top-down and bottom-up processes of the control of visual
attention (e.g., Theeuwes et al., 2000). When watching a video, first the actions capture watchers’ attention
(bottom-up), after which the expert watchers use their attentive processes to shift their attention elsewhere (top-
down) to focus on things they consider important. Noticing can thus be controlled and influenced by top-down
and bottom-up processes (Catherwood et al., 2014). In general, more experienced teachers seem to engage in the
top-down processing of visual attention by means of a knowledge-driven perception of events (Kopp & Mand],
2005; Nassaji, 2007). In contrast, teachers with less experience and knowledge seem to engage in bottom-up
processes in which certain stimuli from the environment tend to evoke the cognitive processes of the perceiver
(Kopp & Mand], 2005; Wolff et al., 2021).

In a teaching context, several studies relate to investigating teachers’ eye movements while watching and
interpreting videotaped classroom situations, and the results demonstrate expertise effects at the eye movement
level. Analysis of previous eye-tracking studies have shown that novices’ viewing is usually more fragmented, and
they have difficulties in focusing on relevant events; whereas more experienced teachers’ viewing focuses more
on relevant information, and they manage to process the visual information more quickly (van den Bogert et al.,
2014). Compared to more experienced teachers, student teachers, for example, have shown greater variance in
fixation duration and in the frequency of their eye movements (Wolff et al., 2016).

Aims

The purpose of this chapter is to contribute to discussions about the role of professional vision in relation to
conceptual learning and conceptual change in understanding the development of teacher expertise in higher
education. For that purpose, we synthesize data from five studies conducted in the Finnish higher education
context. Additionally, we compare the professional vision and conceptions of teachers with and without previous
pedagogical training, teachers from different disciplines, and teachers with different degrees of teaching
experience.

The research questions are as follows:

1 What kind of conceptions and potential misconceptions do higher education teachers have concerning teaching
and learning, and how are these related to professional vision?

1.1 Are there differences in these aspects between current and future faculty, between the pedagogically trained
and the pedagogically untrained, or between teachers from the soft versus the hard sciences?

2 How do teachers’ (mis)conceptions and professional vision develop as a result of pedagogical training?
2.1 Are there differences in these aspects between current and future faculty, between the pedagogically trained
and the pedagogically untrained, or between teachers from the soft versus the hard sciences?



Overview of methods and reviewed articles

The data for this chapter consist of a summary and synthesis of five empirical studies conducted by two Finnish
joint research groups (Table 16.1). All the studies were conducted in the authentic context of university
pedagogical courses, and most of them include a pre-test- post-test design. Methodologically, all the studies
utilized video clips or longer videos as a stimulus, combined with either written interpretations or eye tracking
with complementary methods. Comparisons were made with teachers of various backgrounds, such as those from
different disciplines and with different teaching experience. The disciplines were divided into the soft and the hard
sciences (e.g., Biglan, 1973). In our studies, current faculty refers to those teachers who have teaching tasks at the
university, whereas future faculty refers to those prospective teachers, such as doctoral students, who do not yet
have teaching tasks at the university but may have them in the future.

In all the studies, the video clips were scripted, and they included pedagogically relevant incidents. Each shorter
clip included one incident (Murtonen et al., 2022; Sodervik et al., 2022; Vilppu et al,, 2019), whereas the longer
classroom video contained several pedagogically relevant incidents that the participants marked by clicking their
mouse (Heinonen etal.,, 2022; Heinonen etal. 2023). In the studies of Vilppu et al. (2019) and Sédervik et al. (2022),
the videos were filmed from the students’ perspective, with only the teacher showing; whereas the other studies
used an outside observer’s perspective of the classroom situation, depicting the teacher, students, and slides (see
Figure 16.1). The eye trackers used in the studies were Tobii Pro Spectrum (Heinonen et al., 2023) and Tobii TX300
(Murtonen et al., 2022) (Tobii Technology, Inc., Falls Church, Virginia). Additionally, in all studies, different
questionnaires about teachers’ conceptions of teaching and learning were included (see Heinonen et al,, 2022;
Heinonen et al,, 2023; Murtonen et al,, 2022; Sédervik et al., 2022; Trigwell & Prosser, 2004).

FIGURE 16.1 Screen captures of the videos. On the left, the perspective of a student, and on the right, the perspective of an
outside observer.



TABLE 16.1 The description of the aims and methodologies in the synthesized articles

Article Afms and variables Sample  Design Methods
™
Vilppu et al. Development of teaching 66 Pre-test— * Video clips (2 x
(2019). conceptions during a [post-test 41-60 secs) from a
short online training. student perspective
Comparisons between o Writren
disciplines, current and interpretations
future faculey,
participants with or
without previous
pedagogical education,
and teaching experience
groups.
Sodervik et al.  Development of PV* and 53 Pre-test— * Questionnaires
{2022). {mis)conceptions of post-test  ® Video clips (3 x
teaching and learning 41-59 secs) from a
during a short online student perspective
training. Comparisons ¢ Written
berween disciplines and interpretations
current and future
faculty.
Heinonen et al.  Development of PV* and 70 Pre-test— * (Juestionnaire
(2022). {mis)conceptions during post-test ¢ Video {11 mins
an on-site training, 41 secs) from an
Comparisons between observer
current and furure faculey petspective
teachers. ¢ Written
interpretations
Murtonen etal. Relations berween visual =~ 49 Cross- e Video clips (2 = 1
(2022). attention, conceptions of sectional min 30 secs) from
teaching, and an observer
pedagogical training. perspective
Comparisons berween * Eye tracking and
participants with or retrospective
without previous think-aloud
pedagogical education interview
and teaching experience
groups.
Heinonen etal.  Development of PV* and 32 Pre-test— * (Questionnaire
(2023). {mis)conceptions of post-test  * Video {11 mins

teaching and learning 41 secs) from an
during an on-site course. observer
Comparisons between perspective
participants with * Eye tracking &
less-sophisticated and SRR interview

more-sophisticared
conceptions.

* PV = professional vision.

Results
Overview of the findings on higher education teachers’ professional vision and related conceptions

University teachers’ professional vision seems to be statistically significantly related to their conceptions of
learning (Heinonen et al., 2023; Murtonen et al., 2022; Sédervik et al,, 2022). Teachers who had constructivist
beliefs about learning and a less content-focused teaching approach were more successful in noticing and
interpreting pedagogically relevant incidents compared to teachers who had more transmissive beliefs about
teaching and learning. Teachers with more sophisticated conceptions also had fewer misconceptions and were
reported to use more student-engaging teaching methods in their teaching (Sédervik et al., 2022). Some of our
findings from the video-based eye-tracking measures also indicate that teachers with more misconceptions and
transmissive conceptions of teaching and learning tended to focus on the teacher’s actions in the classroom



situation (Heinonen et al.,, 2023; Murtonen et al., 2022). Additionally, teachers with fewer misconceptions and with
more constructive conceptions of teaching and learning tended to focus on students’ actions regarding such
classroom events, where several actions competed for the teacher’s attention at the same time and selective
attention was required (Heinonen et al,, 2023).

The study by Murtonen et al. (2022) showed that when watching a video clip of a lecture, pedagogically trained
teachers paid more visual attention to the students and less to the teacher, especially in an excerpt where students
were bored. Noticing that the students were not active was connected to learning-facilitating conceptions. The
previous result is in line with the study by Heinonen et al. (2022), which shows that professional vision skills of
future faculty teachers were lower compared to current faculty. However, in our other studies, such differences in
professional vision were not found between teachers with different amounts of teaching experience (Sédervik et
al,, 2022). Future faculty teachers had more misconceptions related to teaching and learning compared to current
faculty in one study (Heinonen et al., 2022), but not in another (Sédervik et al., 2022). Thus, there is no clear
indication of the effect of teaching experience on professional vision (see also Murtonen et al., 2022). However, it
is important to notice that there is a difference whether we talk about future faculty or current faculty with varying
lengths of teaching experience in years.

Comparisons between disciplines showed that teachers of the hard sciences (natural sciences and medicine) seem
to have more transmissive beliefs of teaching compared to teachers of the soft sciences (law, economics,
humanities, educational sciences, and social sciences) (Sodervik et al., 2022). In general, our studies show that
university teachers’ conceptions about teaching and learning vary, and certain misconceptions do exist (Heinonen
etal, 2022; Heinonen et al,, 2023; S6dervik et al.,, 2022).

Overview on findings related to the effectiveness of pedagogical training

Our studies have shown that even short online pedagogical training has the potential to direct university teachers’
(mis)conceptions about teaching towards a more favourable direction (Sédervik et al., 2022; Vilppu et al,, 2019).
Additionally, teachers’ professional vision improves remarkably as a result of pedagogical training (Heinonen et
al,, 2022; Heinonen et al., 2023; Sodervik et al., 2022). More specifically, particularly beginners seem to benefit
from this education, since the professional vision scores of the future faculty improved more than those of the
current faculty (Sodervik et al, 2022). Further, teachers with no previous pedagogical education as well as
teachers with up to two years of teaching experience changed their conceptions of teaching from knowledge
transmission to learning facilitation (Vilppu et al., 2019). Similarly, teachers of hard sciences, who generally had
lower scores before the course intervention, benefitted from the training more than teachers of soft sciences
(Sodervik et al., 2022; Vilppu et al.,, 2019).

Pedagogical training seems to decrease the number of misconceptions among teachers (Heinonen et al,, 2023;
Sodervik et al., 2022). Contrary to the study of Vilppu et al. (2019) and Sédervik et al. (2022), in the study of
Heinonen and colleagues, current faculty teachers seemed to benefit more from pedagogical training than future
faculty teachers, whose misconception scores showed no significant improvement during the course (Heinonen et
al.,, 2022).

Discussion

The purpose of this chapter was to explore the theoretical underpinnings of studying higher education teachers’
pedagogical expertise on the level of eye movements and professional vision. We also reflected on the possibility
of investigating conceptual change in relation to the level of professional vision. First, we analysed the unique
environment and preconditions of university teaching, university teachers’ pedagogical expertise, and their
possibilities for pedagogical development, as well as their conceptual understanding of the teaching-learning
phenomenon. We then reviewed our empirical studies concerning the topic.

University teachers’ pedagogical expertise - that is, their ability to facilitate learning in the best possible ways - is
still an understudied research area. Teachers can intervene only in things which they detect and which are
appropriately interpreted in teaching-learning situations. This notion highlights the role of professional vision as
a central element in teacher expertise. However, professional vision has been mainly studied only in primary and
secondary teacher education (e.g., Van den Bogert et al.,, 2014; Wolff et al., 2016). Furthermore, ways of studying
professional vision as part of teacher expertise have taken methodological leaps forward during the last decade.

The studies synthesized in this chapter show that combining online and offline measures provides interesting data
regarding teachers’ professional vision and pedagogical expertise that would be inaccessible without a process-



level research methodology and a mixed-methods approach. University teachers’ conceptions about teaching and
learning seem to be related to their professional vision. This suggests that teachers who have a more sophisticated
understanding of teaching and learning are more successful in noticing and interpreting classroom situations
compared to teachers with a weaker pedagogical understanding. Interestingly, this is also evident from eye
movement data, where teachers with more misconceptions and transmissive conceptions of teaching and learning
tended to focus mainly on the teacher’s actions in the classroom situation. On the other hand, teachers with fewer
misconceptions and with more constructive conceptions of teaching and learning tended to focus more on the
students’ actions in such video incidents where several activities competed for the participant’s attention. Hence,
our studies indicate that there is evidence of expertise in teachers’ visual behaviour in terms of more sophisticated
conceptions concerning teaching and learning. However, presumably other factors, such as emotions, also
influence teachers’ observations and interpretations, suggesting that the topic needs further research.

Our results also show that misconceptions seem to be relatively common both among prospective teachers and
current faculty (see also Vosniadou et al.,, 2020). Discipline seemed to play an even larger role than experience
when comparing teachers’ conceptions, which aligns with previous studies that reported that teachers in the social
sciences and humanities tend to be more learning-focused, whereas teachers in the natural sciences are typically
more content-focused in their teaching (Lindblom-Yladnne et al., 2006; Lueddeke, 2003). On the other hand, a short
pedagogical training was most efficient for the hard science participants, i.e., they were the most eager to learn or
the most prone to receive education. Our results indicate that conceptual change research results and theoretical
principles can be applied to university pedagogics.

While the self-report measures that education researchers have traditionally used often map the teachers’ beliefs
about how they function in teaching-learning situations, eye-tracking measures take a step forward and are able
to capture the actual processes taking place while observing authentic-like situations. Combined with
complementary methods of concurrent or retrospective reporting, the number of researchers’ inferences can be
reduced (van Gog et al., 2009). Although the use of classroom video assignments is not uncommon in teacher
education, there are some limitations in the use of video-based teaching-learning situations when examining
professional vision. The videos used in our studies were short compared to real-life teaching situations, and thus
they show only a fraction of the numerous and complex events that usually occur in a classroom. In future, using
mobile eye trackers in authentic classroom situations would be fruitful (see, e.g., Keller et al., 2022; Pouta et al.,
2020). While our studies do not achieve the same level of authenticity as mobile eye-tracking studies, the strength
of our studies lies in the fact that they are conducted in authentic university pedagogy courses, and many of them
also include a pre-test- post-test design. Thus, our studies include larger and more diverse samples, which enable
comparisons between participants with different backgrounds.

Conclusion

The lesson to be learned based on the results presented in this synthesis is that higher education teachers’ prior
conceptions of teaching and learning, which are not always in accord with current learning research, colour
teachers’ professional vision, namely their noticing and interpreting of classroom situations. Hence, promoting
conceptual change is critical in advancing teachers’ pedagogical expertise and the quality of teaching in higher
education institutions.
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