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BEYOND THE SURFACE

A qualitative study on professional vision of deep
structures within geography education

Sebastian Streitberger and Ulrike Ohl

University of Augsburg, Germany

Deep structures within geography education and
professional vision

In the educational sciences, the discussion about significant characteristics
of teaching quality and successful learning processes has established a
distinction between so-called surface and deep structures of learning.
Surface structures describe the immediately perceptible features of teach-
ing, i.e. they can be observed directly (Lipowsky & Lotz, 2015, p. 195;
Mehren & Mehren, 2020, p. 4). Surface structures include organisational
forms, methods, and the type of cooperation (e.g. partner or group work).
They are of great importance in the planning and teaching of lessons on
an organisational level, although decisions about them do not directly
lead to successful learning processes (Bohl, 2017, p. 262; Trautwein et al.,
2018, p. 6).

Deep structures, on the other hand, largely determine the quality of learn-
ing and teaching (Kunter & Trautwein, 2013, p. 76; Mehren & Mehren,
2020, p. 4). They refer to the quality of the learners’ interaction with the
learning content and to the quality of the interaction between the partici-
pants of a given lesson (Trautwein et al., 2018, p. 8). They are considered
more effective than the surface structures, especially with regard to the acqui-
sition of domain-specific competencies (Klieme & Rakoczy, 2008, p. 228).
Deep structures refer to features of lessons that are usually not immediately
perceptible, however, and require some form of interpretation of what is hap-
pening in the classroom (Mehren & Mehren, 2020, p. 4; Trautwein et al.,
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2018, p. 8). The key question is now, towards which characteristics do we
then direct our interpretative view?

Here, professional vision (PV) comes into play. PV is understood as “the
ability to notice and interpret relevant features of classroom situations”
(Seidel & Stiirmer, 2014, p. 741) and thus the ability to respond spontane-
ously to these situations. The ability to notice “is the ability to make connec-
tions between specific events and the broader ideas they present” (van Es &
Sherin, 2002, p. 574), namely principles of teaching and learning. Van Es and
Sherin (2002, pp. 574-575) as well as Seidel, Blomberg, and Stiirmer (2010,
pp. 297-298) add the component of knowledge-based reasoning (see also
Sherin et al., Chapter 3 of Volume 1). By this, they mean the teachers’ ability
to use their general but also, and particularly, their domain-specific knowl-
edge in order to analyse what they notice. They also suggest a multilevel
mode of knowledge-based reasoning, depending on descriptive, explanatory,
and predicting elements. Since teachers’ knowledge bases and their PV abili-
ties may differ, specific and often highly complex classroom situations may be
processed very differently, too (Ansorge & Leder, 2017, pp. 8-9). With pro-
fessional vision in mind, we now must rephrase our key question from before:
Which characteristics of the surface structures do we notice in order to draw
knowledge-based inferences about deep structures?

According to Lipowsky and Lotz (20135, p. 188), it is particularly crucial
to focus on so-called basic dimensions of high-quality teaching. These resem-
ble strategies that promote the pupils’ processing and understanding of con-
tent. The first basic dimension is classroom management (Kunter &
Trautwein, 2013, pp. 65, 76-77). This dimension predominantly centres
around means of control, e.g. measures to prevent class interruptions or to
make more effective use of time (Mehren & Mehren, 2020, p. 5). According
to the model of teachers' professional competence (Kunter et al., 2011),
teachers have to draw entirely on their pedagogical knowledge (PK) to man-
age the classroom. Due to the lack of domain specificity, classroom manage-
ment will not be included in this study as a result. However, for the other two
dimensions, i.e. cognitive activation and constructive support of learners
(Kunter & Trautwein, 2013, pp. 65, 76-77), teachers rely on comprehensive
domain-specific content knowledge (CK) and pedagogical content knowl-
edge (PCK). This is because cognitive activation, e.g. in the form of selecting
and sequencing cognitively challenging tasks, cognitively stimulating class-
room conversations, or cognitively challenging opportunities to practice
(Mehren & Mehren, 2020, p. 5), can be realised only on the basis of domain-
specific competencies. The same applies to measures of constructive support,
such as a good structuring of lessons or differentiated feedback related to
the pupils’ subject-specific performance (Mehren & Mehren, 2020, p. ).
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Consequently, Klieme and Rakoczy (2008, p. 229) emphasise the importance
of every discipline to specify what cognitive activation or structuring really
mean in their specific contexts. Hence, the presented study focuses on these
two basic dimensions.

Cognitive activation basically describes the process of stimulating pupils
to engage more profoundly with a specific task or content and, thus, it helps
to deepen their knowledge (Kunter & Voss, 2011, p. 88). The importance of
domain-specific CK and PCK becomes even clearer since cognitive activation
can only be successful when connected to specific learning goals, the individ-
ual prior knowledge of each pupil and the attention to ongoing cognitive
processes. In the context of a PV of deep structures, it is now important to
notice specific situations in the surface structures that provide valuable infor-
mation beyond the surface and on the more relevant deep structures. For
cognitive activation, these noticeable surface structures could be situations in
which teachers encourage their pupils to justify their statements or when
being provocative in their own statements, for example. Pupil-centred exam-
ples would be when pupils ask content-related questions or compare and
evaluate different solution paths (Lipowsky & Lotz, 20135, p. 192).

The other basic dimension on a deep structure level is the constructive
support of learners. For the purpose of this study, this dimension has been
split into three constructs: teachers dealing adequately with pupils’ mis-
conceptions, appropriate scaffolding, and fading strategies. For all three con-
structs, the importance of domain-specific CK and PCK applies as well. In
order to diagnose misconceptions of their pupils, teachers need CK to be able
to assess the correctness of statements, on the one hand, and PCK about the
acquisition of misconceptions, on the other. PCK is also relevant when it
comes to finding solutions for appropriately supporting conceptual change.
On a surface structure level, teachers could notice statements of their pupils,
for example, in which they find clues about the misconceptions which are on
a deep structure level.

Scaffolding represents another strategy to ensure the quality of learning
processes at the level of deep structures. The term refers to instructional
actions taken by the teacher to help close the gap between pupils’ current
competencies and the learning goal (or zone of proximal development)
according to Rosenshine (1996, p. 202). Scaffolding measures include assist-
ing pupils with their tasks, e.g. by simplifying the complexity of tasks (Kunter
& Voss, 2011, p. 90). Likewise, scaffoldings can be interventions in case of
comprehension deficits in which teachers help restructure the learning pro-
cess (Kunter & Voss, 2011, p. 90). Scaffolds can either be situational or antic-
ipated before the actual instructional situation as part of lesson planning
(Arnold et al., 2016, pp. 25-26). With regard to PV, situational scaffolding is
more in focus. A central component of scaffolding is fading (Arnold et al.,
2016, pp. 25-26). Fading describes the absence of the teacher as a conscious
decision in terms of constructive learning support (Lajoie, 2005, p. 548).
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Deciding which scaffolding strategies are appropriate for which pupil in
which situation can be done only based on an adequate assessment of the
pupils’ learning processes and subject-related performance in the specific sit-
uation in the classroom. Thus, again, domain-specific expertise is necessary.
Surface structure indicators relevant to the deep structures of learning might
be once more the teachers’ and pupils’ statements. After noticing them, these
surface structures could be interpreted with regard to whether the teachers’
support is constructive or misses its mark. Regarding fading, the lack of a
statement by the teacher could be a surface structure that might be indicative
of the deep structures and reasoned about further.

Although domain-specific knowledge seems to be essential, the differenti-
ation and investigation of high-quality characteristics of domain-specific
instruction has not yet been addressed systematically, nor is it evidence-based
in geography education research (Mehren & Mehren, 2020, p. 9). Nonetheless,
it seems obvious that strategies taken by the teacher to cognitively activate
and constructively support the pupils should be directed towards the goal
that pupils acquire subject-relevant competencies.

Therefore, we argue for educational deep structures as a particularly rele-
vant focus for PV research since such structures are, as shown earlier,
immensely important for successful learning processes yet challenging to
observe in teaching (Mehren & Mehren, 2020, p. 4). To date, there have been
few empirical studies on professional vision in geography education. In a
qualitative study, Scholten et al. (2019) explored geography teachers’ ability
to notice classroom incidents that are critical for student learning. Scholten
and Sprenger (2020) compared the noticing skills of geography teachers at
three different stages of their professional development. A qualitative content
analysis of teachers’ think-aloud responses to video vignettes of geography
teaching showed that the three groups differed in terms of the number of
incidents noticed, their interpretation of the situations, and their decisions
regarding adequate educational actions. To what extent geography teachers
or future geography teachers possess skills of professional vision related to
deep structures or how these skills can be specifically trained, has not yet
been investigated in geography education research. Due to the great rele-
vance of these skills, the study presented here begins precisely there, focusing
on the skills of future geography teachers.

Research questions

The importance and challenge for teachers to notice and interpret educa-
tional interactions in a knowledge-based manner as described earlier is the
key fundament of our research interest as well as fostering these abilities
before the teacher trainees leave university for the classroom. In this study,
we will focus on noticing and interpreting the highly relevant deep structures.
Therefore, we ask the following question:
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RQ 1:  To what degree are future geography teachers capable of noticing
and reasoning about geographical lessons before and after an inter-
vention with regard to deep structures?

We want to answer this research question by answering the following sub-
questions, each related to the situation before and after the intervention:

RQ 1.1: How many classroom situations are future geography teachers able
to notice in a given video vignette?

RQ 1.2: To what extent do they notice surface structures and make infer-
ences about deep structures?

RQ 1.3: To what extent do they notice and — in a knowledge-based manner —
reason about constructs at the level of domain-specific deep struc-
tures which are elaborated in the intervention (i.e. cognitive activation,
misconceptions, scaffolding, fading)?

Research design

The design of this research project includes two major components: an
intervention and two measurements. The study follows a qualitative pre-
post design (Perels & Otto, 2010, p. 253) and includes 45 future geography
teachers who were sampled via a criteria-based purposeful approach, with
criteria such as different types of school (e.g. primary, secondary) or differ-
ent school subjects besides geography (Flick, 2019, pp. 155-156). The lon-
gitudinal design, which was selected for this study, is particularly suitable
for documenting and analysing changes (Flick, 2019, pp. 183-184) as is
required by the research questions. Measurements take place at two points
in time (¢, and ¢,) and use an instrument which was developed specifically
for this study: a non-standardised projective questionnaire (Doring & Bortz,
2016, pp. 401-402) in which the future teachers respond to a 10-minute
video of a geography lesson and this task: “Analyse the video clip of a geog-
raphy lesson with regard to situations you deem significant for successful
learning.” The video vignette shows a segment of a geography lesson which
addresses desert oases, their specific sources of water supply, and economic
division in touristic and/or agricultural importance. In this segment, a group
of four pupils works on several tasks. The pupils interact both with each
other and with a teacher, who stands next to the group table. Both ¢, and ¢,
use the same video.

Unlike with item-based questionnaires, a very open response format is cho-
sen during the measurements in order to elicit the active analytical vocabulary
of the participants, their ability to notice and reason about events freely and,
finally, to allow for an individually diverse analysis, which may be expected
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due to the intentionally high complexity of the videotaped classroom situa-
tion. The participants were given 40 minutes for their analysis of the vignette
and could stop the video at any time during this time frame.

The data from the projective questionnaire are qualitatively analysed
according to Kuckartz (2018), with the unit of analysis consisting of every
single situation of the educational setting which is rated relevant to learning
processes by the future teachers, i.e. every time the participants notice some-
thing which is relevant to them. With the given task, everything participants
write down can be considered relevant to them.

The deductive categories of the content analysis are based on theoretical
assumptions and empirical findings about successful domain-specific and
non-domain-specific learning processes (as described in Table 9.1). Table 9.1
shows the operationalisation of the two central codes of “surface structure”
and “deep structure” from the coding manual. If the distinction between the
two is unclear, a third, “unclear” code is used.

TABLE 9.1 Example of the category system from the coding manual

Code Code Definition
Code Description Application
Surface This code includes comments that ~ Very descriptive reproductions of
Structure address features of teaching that  observable (and obvious)

actions or statements are
usually coded here: Indicators
are descriptions of actions or

can be assigned to the surface
structure.
Surface structure includes forms of

organisation (e.g. class teaching,
remedial teaching), methods (e.g.
project work, cooperative
learning, direct instruction) and
social form like single or group
work (Trautwein et al., 2018,
pp. 6-8). Features of the surface
structure can be observed
comparatively well — visually or
auditorily (Bohl, 2017,

pp- 262).

quotes from the videotaped
lesson (e.g. if a teacher asks a
question, this is directly
observable). Mental (teaching-
learning) processes do not
occur or are not focused on.

Analyses of surface structures
include utterances by the teacher
or the pupils as well as
descriptions of actions without a
reference to cognitive (learning)
processes being established.

(Continued)
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TABLE 9.1 (Continued)

Code Code Definition
Code Description Application
Deep This includes comments that As soon as there are explicit
Structure address features of teaching that  references to teaching-learning
can be assigned to the deep processes, the processing and
structure. understanding of learning

Deep structures include features of ~ content by the pupils and/or
teaching-learning processes such  the way of dealing with

as the quality of classroom learning content, this code is

management, the cognitive applied. Clues can be ideas or

activation of pupils, or the other mental products of

constructive support of learning pupils, cognitive processes,

processes by the teacher indicators for knowledge,

(Trautwein et al., 2018, pp. causes for thought,

8-9). Features of deep structures  misconceptions,

cannot usually be observed comprehension processes,

directly (Trautwein et al., 2018, learning progress and

p- 8). achievement, scaffolding
Teaching-learning processes measures, cognitive activation

include situations both at the (e.g. through provocative

beginning of the teaching- questions), etc.

learning process (e.g. activation), The analysis goes beyond the

during it (e.g. pupils reflect on a mere reproduction of (obvious)

question) and at its end. actions or statements.

Important deductive categories are the aforementioned constructs related
to the basic dimensions of high-quality teaching: Cognitive activation corre-
sponds to the second basic dimension, i.e. also cognitive activation, as well
as scaffolding, fading, and dealing with misconceptions corresponding to the
third basic dimension, i.e. constructive support of learners. If participants
noticed more than one of these four constructs in a single situation, the unit
of analysis is accordingly coded repeatedly. At the same time, every code
(e.g. misconceptions) is divided into two disjoint subcodes, of which no
more than one can be used for a single unit of analysis: one code for a more
explicit and somewhat technical form of reasoning about the construct
(referred to as explicit, i.e. misconceptions—explicit); one for a vaguer, more
descriptive and less technical way of reasoning (referred to as implicit, i.e.
misconceptions—implicit).

The study follows the two-part procedure suggested by Flick (19935,
p- 164), according to which the data are first evaluated at the individual case
level and then compared and contrasted with other cases. These exclusively
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qualitative steps are then complemented by quantifications for further
insights (Smith, 2000, p. 314). With the use of frequency analyses of both the
noticings of the participants (i.e. unit-of-analysis based) and the participants
(i.e. case based) we aim to structure the data to help us answer the research
questions (for similar approaches, also see Harder, 2018, p. 111; Maxwell,
2010, p. 478; Sherin & van Es, 2009).

The intervention implemented between ¢, and ¢, consists of an elaborate
training in geography education which spans a four-month period during a
regular German university semester. During the intervention, in a first phase,
students (i.e. future teachers) work on topics of differentiation, task culture,
the relevance of and approach to deep structures of teaching and learning,
and hence the already-mentioned constructs of cognitive activation, miscon-
ceptions, scaffolding, and fading as well as PV. After this rather theoretical
phase (four sessions at 90 minutes), students begin to analyse lessons by
watching videos of geography lessons and applying the acquired theoretical
knowledge (one session at 90 minutes). They then plan their own lesson (two
sessions at 90 minutes) which is held in an authentic school environment.
This lesson is filmed and subsequently analysed in the last phase of the
intervention — both individually and collaboratively (one 8-hour session).

Results

Results focus on the aforementioned research questions and include quotes
from the participants’ analyses and aggregated findings based on frequency
analyses as described earlier.

First of all, regarding RQ 1.1, an overall increased number of classroom
situations is noticed in ¢, compared to ¢, (see Table 9.2). Individually, partici-
pants show tendencies in different directions, i.e. increasing, decreasing, stag-
nating numbers (see Figure 9.1). In detail, this means the following: All 45
participants together provide a combined 504 noticings for £, and another 599
noticings for ¢,. This leads to an arithmetic average of 11.2 (¢,) and 13.3 (t,)
noticings per participant with a standard deviation of 5.5 for ¢z, and 7.3 for ¢,
and a median of 10 for ¢, and 11 for ¢, (see Table 9.2).

As becomes apparent in Figure 9.1, in total, 23 of the 45 participants
notice more situations at ¢, compared to ¢, 15 participants notice fewer situ-
ations, and 7 participants notice equally as many. Sixty-seven per cent of the
participants with noticings below the median (i.e. 14 of 21) notice more
events at ¢, compared to ¢, whereas only 37% of participants (i.e. 7 of 19)
with noticings above the median do (see Table 9.2 and Figure 9.1). Also vis-
ible in Figure 9.1 are participants who are able to notice considerably more
situations than others (both at #, and #,). Of these proficient noticers, how-
ever, few can maintain their level over the course of both measurements.



FIGURE 9.1

Summary of quantitative results of individual developments for research question 1.1 (left side: increasing
from ¢, to ¢ ; centre: stagnating; right side: decreasing).

8SL



159

TABLE 9.2 Summary of quantitative results for research question 1.1

Feature t, t,

Noticings (total) 504 599

Arithmetic average of noticings per participant 11.2 13.3
Standard deviation 5.5 7.3
Median 10 11

When looking at RQ 1.2 and hence the distribution of noticings of surface
structures that stay on the surface level, and noticings of surface structures that
lead to inferences about deep structures, we see an increase of the latter (see
Table 9.3 and Figure 9.2). Of the overall 504 units of analysis at z,, 51% (i.e. 256
units) provide noticings on the surface level and make no inferences about deep
structures. This number decreases to 29% of the units (i.e. 176 of 599) at ¢,.
Deep structure analyses behave reversely: At ¢, 43% of units (i.e. 215 of 504)
are indicative of the deep structure level, whereas 60% (i.e. 357 of 599) are at ¢,.

Examples of noticings of surface structures are “Very small groups, one
teacher per group?” (¢, MA0609: 2) or “Insecure posture, resting her hands
on her hips, feet crossed — again from minute [2:02]” (£, KW0610: 4).
Noticings which refer to deep structures relate to cognitive aspects: The
example “Teacher makes a sketch to illustrate the facts to the pupils => inter-
venes exactly when pupils get stuck” (£, CW0610: 14) refers to the compre-
hension process. “Summary of the teacher to guide pupils and focus them
more on questions and pictures, as pupils mention lots of things they also
know” (t, CW1401:11) illustrates constructive support. An example of an
unclear code, whose distribution is also illustrated in Figure 9.2, is “T[eacher]
summarises: Hotel owners, farmers and asks about other groups of people,
summary could also have been done by a pupil“ (¢, AJ0101: 3). Here, the first
part seems to be a description of the event on a surface level; the second part
might indicate some form of potential for cognitive activation (i.e. on the
level of deep structures) but does not provide a definitive argument.

At ¢, every participant is already able to make inferences about deep struc-
tures in at least one of his or her noticings. At ¢, 34 of the 45 participants
show more inferences about deep structures in their analyses compared to ¢,
(see Table 9.3). There are also 7 of the 45 participants who make inferences
about deep structures in all of their noticings at #,. Nothing of the sort can be
seen at .

In the noticings which make inferences about deep structures, participants
regularly apply geographical CK and PCK, as becomes apparent with the
following examples:



FIGURE9.2 Comparison of ¢, and ¢, with regard to surface structures with and without inferences about deep
structures.

o9L
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TABLE 9.3 Summary of quantitative results for research question 1.2

Feature t t No. (n=4S5)

0 1

Numbers of noticings (total) 504 599

Noticings of surface structures without 256 176
inferences about deep structures (total)

Noticings of surface structures with inferences 215 357
about deep structures (total)

Participants who notice surface structures 45
without inferences about deep structures at £,

Participants who notice surface structures with 45
inferences about deep structures at z,

Participants who make more inferences about 34
deep structures at ¢, compared to z,

Participants who make inferences about deep 0
structures with every noticing at ¢,

Participants who make inferences about deep 7
structures with every noticing at ¢,

e “Again summary by the teacher, at the same time assistance --> through
this the students have new ideas and build on them more and more (from
the employees in the hotel to supplier companies)” (¢, GG1106: 7) = The
analysis focuses on the pupils’ construction of new knowledge as well as
on cognitive activation.

e “Explanation becomes more imprecise. Stone above groundwater; like a
lake; lake does not grow back > Wording too imprecise and misleading!!!”
(t, CW1401: 70) = The analysis focuses on the correctness of the teacher’s
explanations and its impact on the pupils’ learning. The participant sees
the danger of fostering misconceptions.

Results to RQ 1.3 include both the look at noticings of constructs relevant to
the deep structure level that played a central role in the intervention (i.e. cog-
nitive activation, misconceptions, scaffolding, and fading) as well as how
participants used their knowledge base while reasoning about them. Since
these constructs are part of the intervention, an increase of associated
noticings can be expected from ¢, to ¢, — and the results are in line with this
expectation. Also, participants reason more in ¢, than ¢ in an explicit manner
about these constructs (see Tables 9.4 and 9.5).

In detail, 28% of the units of analysis at ¢, (143 of 504) were coded for at
least one of the constructs, and 42% at z, (251 of 599); implicit reasonings
more or less stagnate in relation to the total number of noticings, while
explicit ones increase (see Table 9.4). As can be seen in Table 9.5, 43 of 45
participants already notice surface structures at £, which allows them to draw
inferences to at least one of the four constructs. At ¢, every participant does.
In addition, more participants reason in an explicit manner after the
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TABLE 9.4 Summary of quantitative results for research question 1.3

Feature t t
Number of noticings (total) 504 599
Number of noticings in which participants reason 143 251
about at least one of the intervention constructs
Relevant to deep structures (i.e. cognitive
activation, misconceptions, scaffolding, fading)
Explicit reasoning
with regard to cognitive activation 8 27
with regard to misconceptions 9 45
with regard to scaffolding 1 21
with regard to fading 0 6
Implicit reasoning
with regard to cognitive activation 91 116
with regard to misconceptions 2 10
with regard to scaffolding 67 75
with regard to fading 27 29

TABLE 9.5 Summary of quantitative results of individual developments for research

question 1.3

Feature

Number of participants (total)

Participants who notice surface structures with
inferences about at least one of the intervention
constructs relevant to deep structures

Participants who reason explicitly about
cognitive activation
misconceptions
scaffolding
fading

S = i

45
45

intervention (also see Table 9.5). The length of the statements is generally
very short for both implicit and explicit reasonings at both z, (18.3 words per

reasoning) and ¢, (21.7 words per reasoning).

Discussion

Summary and interpretations of the results

The aim of this study was to explore the ability of future geography teachers
to notice and reason about classroom situations before and after an interven-
tion and, more specifically, to what extent they do so with regard to surface
and deep structures. The results not only give insight into the PV abilities of
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future geography teachers but also indicate the possibility for some positive
developments of their abilities. RQ 1.1 can be answered twofold: On a
momentary perspective, some few future geography teachers are able to
notice more than twice as many classroom situations as most of the other
participants can (both at z; and ¢,). On a longitudinal perspective, there are
developments in every direction; while most show an increase in noticings, a
third of the participants are able to notice fewer situations at ¢,. According
to RQ 1.2, participants are already able to draw inferences from surface
structures about deep structures before the intervention. However, their abil-
ity to do so increases for three-quarters of the participants from ¢, to ¢,.
Regarding RQ 1.3, participants are able to notice and reason about deep
structure-level constructs that are highlighted in the intervention — even
before the intervention. The manner in which they reason about them
becomes more professional after the intervention, though. Results also indi-
cate that the number of noticings is not necessarily connected to a high or
poor quality of reasoning.

Additionally, while Sunder, Todorova, and Moéller (2015, pp. 9-10) conclude
that PV can be trained for primary school teachers and their specific topics, and
Sherin and van Es (2009, pp. 32-33) see similar results for mathematics educa-
tion, the results of this study suggest that PV can also be improved for a
geography-centred educational setting. This becomes apparent since the inter-
vention is able to stimulate more inferences on domain-specific deep structures
for future geography teachers. Again, this seems to be consistent with Sherin
and van Es (2009, pp. 29-30), who saw an increasing focus on thinking pro-
cesses by teachers after their interventions. Positive influences of interventions
are already seen by van Es and Sherin (2002, p. 591); however, geography-
specific forms of development have not been looked at before. That is why
more inherently domain-specific deep structures were focused. The fact that
participants are able to analyse deep structures even without being urged or
prompted to do so may indicate that future geography teachers see the impor-
tance of analysing on a deep structure level, i.e. focusing on teaching and learn-
ing, already at a very early stage of their training; yet, still, they are not capable
of explicitly reaching this level of PV on a constant level for every noticing they
make. After this intervention, however, they gain expertise in that regard.

Furthermore, only about half of the participants are able to notice more sit-
uations at ¢,. One crucial factor might lie in the participants’ intent to notice
beyond the surface which they may have gained from the intervention. Since we
can assume that noticings of deep structures are more challenging (Trautwein
et al., 2018, p. 8), it is not a stretch to also assume that they require certain
abilities not every participant can display consistently, as mentioned earlier.
This is supported by the fact that participants who rank highest at the number
of noticings are also predominantly making inferences about deep structures at
t,. So, they do not trade quality for quantity. This might also indicate that devel-
opments of PV are very much individual ones. Some are able to increase their
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overall skills and to notice more and do so more often with inferences about
deep structures, while others are limited by the more challenging inference and
must choose between quality and quantity. For each group of teacher trainees,
specific training concepts might be necessary.

Although the main focus of this study is on noticing, the results on
knowledge-based reasoning seem encouraging as well. In accordance with
Sherin and van Es (2009, p. 30) we also see an increasing amount of explic-
itness in the results. The participants’ terminology became more elaborate
and specific and included explicit technical vocabulary more often. Hence,
the manner in which participants reasoned about the events they noticed
became more knowledge based. This seems particularly important because of
the power of a shared professional language (Egnal, 2015, pp. 19-28). The
training effect becomes especially visible since it is the four theoretical con-
structs from the intervention that show a more elaborate form of reasoning.
The fact that participants use a fairly concise way of reasoning is also found
by Scholten, Hottecke, and Sprenger (2019, p. 174) for more experienced
geography teachers. Here, this can be confirmed for less experienced teachers
at university level as well, independent from the intervention. This suggests
that the level of experience is not an essential factor for conciseness or brevity
in the context of PV. Accordingly, teacher trainers at university should not
equate brevity with a lack of quality.

Limitations

Nevertheless, this study also presents some limitations: First, it does not jux-
tapose the correctness and plausibility of the participants’ analyses to an
external standard yet. Such a standard could be achieved via an expert rating
in which experts are asked to analyse the same video vignette in a consensus-
orientated manner (Bortz & Doring, 2003, pp. 335-336; see also Gold et al.,
Chapter 7 of Volume 1). Comparable expert ratings are suggested for similar
studies by Gold, Hellermann, and Holodynski (2016, pp. 116-117). In this
study, the standard value is instead an internal one and established by com-
paring pre- and post-measurements of the 45 future geography teachers only.

Furthermore, the coding system of this study is exclusively deductive and
limits the ability of the researcher to interpret the data more openly. Rather,
it is focused on specific deep structure-level constructs that play a major role
during the intervention. A more inductive approach may lead to a more open
integration of the participants’ analyses and include common noticings that
the researchers have not been aware of beforehand. Deductive categories
could also be added (e.g. via codes that categorise the units of analysis into
descriptive, explanatory, or evaluative reasoning). They may provide further
insight in the way participants reason about their noticings according to
Seidel and Stirmer (2014). In addition to the expert rating, this could be
another external standard.
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When using the same video vignette as we did for ¢, and ¢, the significance
of the results may also be limited because of memory effects (Dreier et al.,
2018, p. 157; Schwarz et al., 2020, p. 326). However, the two measurements
are separated by a fourth-month intervention, which also includes several
highly complex tasks that probably interfere with the participants’ recollec-
tion of the original measurement (Schwarz et al., 2020, pp. 327-329).

For a qualitative study, a sample of 45 is quite substantial; however,
quantifications from this sample do not allow for generalisations but may
only show trends. Nonetheless, this explorative study may hint at some con-
nections follow-up studies should apply additional focus on and explore
further.

Conclusion

The study presented here was able to show that PV with regard to the highly
learning-relevant deep structures can develop in a fairly short period of time
at university level. With noticing and knowledge-based reasoning, two very
important competencies of teachers were brought into view, which are also
of high practical relevance for everyday classroom interactions. PV is a field
of research in geography education that has hardly been explored so far.
Hence, this research opens up excellent possibilities for future research, e.g.
developing group-specific trainings for teacher trainees with a higher or lower
focus on deep structures, investigating most commonly noticed constructs, or
filtering out deep structures which are most difficult to notice and reason
about via observations on the surface. At the same time, efforts to integrate
the findings into the training of both future and experienced teachers in the
sense of a theory-practice transfer between university and school seem
immensely valuable.
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