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Abstract: (1) Background: Teachers’ visual behaviour in classes has an important role in
learning and instruction. Hence, understanding the dynamics of classroom interactions is
fundamental in educational research. As mapping evidence on this topic would highlight
concepts and knowledge gaps in this area, this systematic review aimed to collect and
systematise the analysis of teachers’ visual behaviour in classroom settings through the use
of eye-tracking apparatus; (2) Methods: The methodological procedures were registered
in the INPLASY database and this systematic review used the PRISMA criteria for the
selection and analysis of studies in this area. We searched on six literature databases (B-on,
ERIC, ScienceDirect, Scopus, TRC and WoS) between 1 January 2015 and 31 December 2024.
Eligible articles used eye tracking apparatus and analysed teachers’ visual behaviour as a
dependent variable in the experiment; (3) Results: The main results of the articles selected
(n = 41) points to the differences in teachers’ visual behaviour in terms of professional
experience and the relationship between gaze patterns and several classroom variables;
(4) Conclusions: A deeper understanding of teachers’ visual behaviour can lead to more
effective teacher training and better classroom environments. The scientific research in this
area would benefit from more standardized and robust methodologies that allow more
reliable analyses of the added value of eye tracking technology.

Keywords: education; eye tracking; learning; student performance; teaching; visual
behaviour

1. Introduction

Understanding the dynamics of classroom interactions is fundamental in educational
research, particularly in the teaching effectiveness” and student engagement’s context. One
critical dimension of this dynamic is the teachers’ visual behaviour during educational
activities (Biermann et al., 2023).

Teachers’ gaze patterns offer valuable insights into their instructional focus and respon-
siveness to students’ needs, as well as classroom management strategies. The emergence
of eye-tracking technology has provided an innovative means to objectively measure and
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analyse these visual behaviours, offering unprecedented depth and precision to understand
how teachers visually interact with the classroom environments (Maatta et al., 2021).

Eye-tracking technology has acquired considerable relevance in educational settings.
By capturing and quantifying eye movements, saccades and fixations, eye-tracking appara-
tus enables scientific researchers to decode visual attention and cognitive processes (Ashraf
et al., 2018).

This methodological advancement has considerable implications for educational in-
vestigation, particularly in examining how teachers allocate their visual attention across the
various classroom stimuli, such as students, instructional materials and classroom manage-
ment tasks, making eye tracking a powerful tool for studying teachers’ decision-making
processes and how they process classroom behaviour (Beach & McConnel, 2019). These
analyses can illuminate the cognitive underpinnings of teaching practices and potentially
inform strategies for teacher training and professional development (Keskin et al., 2023).

Teachers’ visual behaviour has an important role in learning and instruction (Chen,
2024). Visual attention is integral to how teachers navigate complex classroom environ-
ments. Additionally, gaze has a communicative and social function in interactions, sug-
gesting that how and where teachers look can influence classroom dynamics and student
engagement. By integrating these ideas, the analysis of teachers’ gaze patterns through
eye-tracking technology can offer comprehensive insights into teaching’s multifaceted
nature (Telgmann & Miiller, 2023).

The expanded relevance of eye-tracking research in pedagogy-oriented disciplines,
where understanding visual attention can provide critical insights into teaching and learn-
ing processes, demonstrated how teachers’ and students’ gaze behaviour influences knowl-
edge acquisition and classroom interactions. These investigations have revealed rich
findings, such as how expert teachers distribute their attention differently than novices or
how specific visual cues can enhance student engagement and comprehension (Horlenko
et al., 2024; Seidel et al., 2021).

Furthermore, eye-tracking studies in pedagogical contexts have explored the impact of
teachers’ visual attention patterns in their students’ learning effectiveness and participation
levels, as a stimulus and a key guide to the learners (Kwon et al., 2017; Yang et al., 2023).

Despite the integration of eye-tracking technology in educational research offers
a promising avenue for uncovering the complexities of teachers’ visual behaviour in
classroom settings and the growing interest in this research domain, existing studies
remain fragmented. Variations in research methodologies, analytical approaches or sample
populations have resulted in a heterogeneous body of literature (Witt et al., 2024).

This variety makes it the development of a cohesive understanding of how teachers’
visual attention influences instructional effectiveness and students’ outcomes difficult.
Moreover, discrepancies in experimental designs and the metrics analysed further compli-
cate the synthesis of findings across studies. These methodological divergences underscore
the need for a systematic review to aggregate the existing research (Ashraf et al., 2018).

A systematic review of teachers’ visual behaviour using eye-tracking apparatus is,
therefore, both timely and necessary. Such a review of the emerging body of literature is
essential to consolidate and provide a structured synthesis of existing knowledge, identi-
fying and highlighting methodological trends and gaps on how eye-tracking technology
has been applied to study teachers’ gaze patterns. It can also contribute to elucidate the
methodological strengths and limitations in this field, guiding future research towards more
robust and standardised scientific investigation approaches (Skuballa & Jarodzka, 2022).

Additionally, by identifying consistent patterns in teachers’ visual behaviour, this
review can provide evidence-based practices for teacher education and professional devel-



Eur. ]. Investig. Health Psychol. Educ. 2025, 15, 54 3 0f 28

opment, ultimately aiming to enhance, not only teaching effectiveness, but also student
learning experiences (Niickles, 2021).

By synthesising the main findings from the observational and experimental studies,
this review seeks to examine how teachers distribute their visual attention, the factors
influencing their gaze patterns and the implications of these behaviours for instructional
practice, providing a comprehensive understanding of the current state of research in this
field from the last ten years, offering insights that can bridge the gap between empirical
evidence and practical application in educational contexts.

In view of the above, the aim of this systematic review is to collect and systematise the
analysis of teachers’ visual behaviour in classroom settings through the use of eye-tracking
technology apparatus.

2. Materials and Methods
2.1. Search Strategy

This systematic review used the “Preferred Reporting Items for Systematic Reviews
and Meta-analysis” (PRISMA) to select and analyse the studies initially identified (Page
et al., 2022). The methodological procedures were registered in the “International Plat-
form of Registered Systematic Review and Meta-analysis” database under the registration
number INPLASY2024120086. As a result of the bibliographical research carried out and
analysed, it was necessary to change the protocol once.

A search was conducted in six databases: Biblioteca do Conhecimento Online, Ed-
ucational Resource Information Center, ScienceDirect, Scopus, Teacher Reference Center
and Web of Science Core Collection. The terms (“eye tracking” OR “eye tracker”) AND
(“teacher” OR “teaching”) AND (“visual behaviour” OR “visual focus” OR “visual atten-
tion” OR “eye gaze” OR “professional vision”) used were searched for in the titles, abstracts
and keywords (Figure 1).

To broaden the spectrum of results (Ashraf et al., 2018; Witt et al., 2024), the time span
of the research developed was between 1 January 2015 and 31 December 2024 (Figure 2).
Afterwards, the main cross-references of the articles included in the systematic review
were scanned.

2.2. Eligibility Criteria

The inclusion criteria in this review were the following: (i) published works between 1
January 2015 and 31 December 2024, (ii) works written in English, Portuguese, Spanish or
French, (iii) articles published in peer-reviewed journals, (iv) articles in full-text, (v) research
that used eye tracking apparatus and (vi) research where teachers’ visual behaviour was
one of the dependent variables in the experiment.

These languages and the timespan of the research cover the articles that will be a
reference in this area of knowledge and there is no reason to think that grey literature makes
significant contributions to the review. Also, it was ensured that all included studies could
be fully and critically analysed by the authors, minimising the risk of misinterpretation due
to translation barriers.

The following criteria were used for exclusion: (i) published works outside the times-
pan selected, (ii) works written in languages other than those selected, (iii) academic theses,
books, opinion articles, conference papers and non-scientific articles (iv) articles without
full-text, (v) research that didn’t use eye tracking apparatus and (vi) research where eye
tracking apparatus was used in the experiment for a purpose other than the intended
(Supplementary Materials).
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The article selection process followed the following steps: (i) studies that used the
descriptors in the aforementioned databases, (ii) exclusion of duplicate articles, (iii) reading
of the titles, abstracts and keywords and (iv) critical reading and assessment of the articles.

The selection and extraction of data from the articles was carried out in three stages.
First, two authors (R.M. and M.P.) independently selected eligible articles. Second, the
same authors independently extracted the previously defined information. In both stages,
a consensus of more than 90% was reached between these two authors, when comparing
the analyses. If necessary, in case of disagreements, a third author (G.D.) was called to
analyse and issue his final decision. Third, after achieving this homogeneity of criteria in
more than 10% of the articles, one author (R.M.) completed the collection of the remaining
eligible articles and information.

2.3. Quality Assessment

The “STrengthening the Reporting of OBservational studies in Epidemiology”
(STROBE) tool was used by two authors (R.M. and M.P.) to independently assess the
quality of the non-randomized studies included (Cuschieri, 2019). Again, after achieving a
homogeneity of criteria superior to 90% in more than 10% of eligible articles, one author
(R.M.) completed the assessment.

This checklist aims to ensure a clear presentation of what was planned and conducted
in an observational study, the assessment being composed of a total of 22 items. This
procedure would not be a condition for the study to be included, but rather to identify the
ones in which poor-quality assessment could interfere with the outcomes.

3. Results

For this systematic review, 41 articles with observational designs were selected. Table 1
shows the main outcomes of each one that will be analysed below.

Table 2 shows the detailed quality assessment of the studies included according to
STROBE checklist’s items.

Analysing Figure 2, it can be seen that the vast majority of the studies selected were
published in the last five years, suggesting that this topic is still exploratory.

It is assumed that the core aim of them included is to investigate teachers’ visual
behaviour in classroom settings. Nevertheless, the independent variables observed and
analysed encompass a significant diversity.

For example, several studies (Huang et al., 2023; Teo & Pua, 2023) compare the visual
strategies in terms of teaching experience (between novice and experienced teachers or
trainers and teachers in training), other focus on the relationship between teacher visual
attention and students’ characteristics, academic performance or behaviour (ethnicity,
special educational needs, hand raising movements, among other factors).

Another example are studies exploring the effect of pedagogical training interventions
on teachers’ visual behaviour, as well as the effect of factors such as stress, teaching practices
(e.g., type of instruction, classroom and dialogue approaches or teaching settings), or even
the video visualization perspective or the use of virtual reality technologies (Minarikova
et al., 2021; Wyss et al., 2023).

Some studies (Kaminskieneé et al., 2023; Kwon et al., 2017) include the students’ visual
perspective as a way of helping to understand teachers’ visual behaviour, while others
focus more on the analyses of eye tracking technology as a tool to help self-reflection, with
different types of videos and apparatus, with their different impact on the interpretation of
teachers’ visual attention and cognitive engagement.
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Table 1. Main outcomes of the articles included.
. . - Independent . . .
Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s)  Outcomes Results Conclusions
UST’ visual strategies
Eye tracking ina gST emplqyed more align with expert
R . ynamic visual teachers,
teaching context: strategies with more demonstrating a
comparativestudy =~ Compare the Watch a7 videoin £ 8 i ng
. . . . . requent revisits and more proactive
of the professional ~ visual strategies of silence with the L
L S R . shorter fixations, approach to
vision of university  university GazePoint GP3HD F d (Kl 1
supervisor trainers ~ supervisor trainers Comment by Fixation time, ocused more quick’y classroom
Duvivier et al. 4 . 6 UST Teaching . . 10-year-old . . ! on off-task pupils and management, which
) and pre-service (UST) and . verbalizing their Geography : first view and . - . .
(2024) O : 16 PT experience (primary school) - showed different visual ~ involves using
teachers in initial pre-service thoughts revisits X “ ” .
L strategies when glance” strategies to
training for teachers (PT) when Share the . . .
. ) observing pupils monitor and
secondary observing a most salient ; o .
L7 SO0 L . engaged in the lesson maintain an overview
education in teaching situation observations i
. PT focused more on The study highlights
French-speaking . PV .
N actively participating the importance of
Belgium . . . .
pupil visual scanning skills
in teaching
StudentSRL profiles oL is difficult for
. s teachers to assess and
were identified based : N
their attention to
Student . on the match between
Investigate the students may be
self-regulated . . teacher and student
learning in teacher relationship Teach alesson reports more related to
g . between student Student SRL (M =39") wearing the . . p . salient student traits
professional vision: " - English Teacher visual Only one teacher rating
Results from self-regulated profiles based on Tobii Pro Glasses 3 Mathematics 9th and 10th attention scale showed a slieht and classroom events
Horlenko et al. S learning (SRL), student Questionnaires . - . N aslg than to students’
) combining result . 10 teachers Biology grades (middle (number of visits  correlation with teacher .
(2024) teacher ratings of self-reports (student self-report of : . o ) internal SRL
self-reports, . - Physics and high school) and visit attention
. student SRL and Teacher ratings of practicing SRL and . . . processes
teacher ratings, X . Lithuanian duration) Teachers tend to have a . . .
. teacher attention SRL teacher rating of Triangulation with
and mobile eye AP 5 bottom-up approach to .
S : distribution during student SRL) P other data is
tracking in the high 1 student attention in
essons . necessary to
school classroom class with regard to SRL,

L understand teacher
noticing more overt : :
behaviours reasoning behind

visual attention
Embodied cognition
is important to
understand
Examine how Experienced teachers professional noticing
teachers’ gaze had shorter gaze (experienced teachers
Exploring teachers’  behaviours in an Watch 659" 360 Gaze duration durations and more focus attention more
eye-tracking data immersive virtual videos with the Pico and field of view evenly distributed gaze  effectively)
and professional reality-based 10 novice Neo 2 Eye VR Levels of Teachers with more There is a need for
Kosko et al. noticing when representation of preservice teachers ~ Teaching Describe and select Mathematics 3rd grade (primary specificity in distributed eye-gaze more research
(2024) viewing a 360 practice 4 experienced experience pivotal moments school) V\I/:)ri tten n)(; ticin provided more specific acknowledging
video of correspond with teachers regarding students’ of student’s & and sophisticated physiological data in
elementary their professional mathematics noticed mathematics written descriptions of understanding
mathematics noticing of during the lesson students’ mathematics, professional noticing,
children’s focusing on student’s connecting gaze
mathematics deskwork behaviour with
understanding of
mathematical

reasoning




Eur. ]. Investig. Health Psychol. Educ. 2025, 15, 54 7 of 28
Table 1. Cont.
. . - Independent . . .
Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Answer knowledge Keystroke and RTA
Investigate the emograp Participants aware of CI ~ methods are
. questions presented . - .
effectiveness of online showed higher fixation promising for
Assessment of keystroke and Teachin Quasi-randoml Fixation count, counts and more assessing noticing,
noticing of retrospective ng my mean fixation revisits to the relevant complementing and
. : 26 student teachers  experience watch one video . 10th and 11th . - .
Biermann et al. classroom think-aloud (RTA) : . (VN o Mathematics . duration and areas possibly correcting
: s N 26 experienced Presence of critical ~ sequence (3'30”) with . grades (high i S
(2023) disruptions: a methods in L . " . Informatics revisits No significant eye-movement data
: . teachers incidents (CI) in the Tobii Pro Fusion school) . . .
multi-methods assessing the videos Answer three Accuracy in differences were found Methodological
approach noticing process, . .. noticing CI regarding expertise in triangulation is
- ] questions to explicitly - .
triangulated with specify the the accuracy of noticing  needed to draw valid
eye-tracking pecly the . CI conclusions from eye
previously identified .
tracking data
events
Psychological stress
Give six saliva indirectly affects visual
. - Teachers need to
samples during two focus of attention ;
. . . develop coping
Teaching practices Examine the working days through teaching strategies for
. associations Stress (cortisol levels) Gini coefficient practices
mediating the , . ., PR . . work-related stress,
, between teachers (psychologicaland ~ Gerris’s Parental (distribution of Higher cortisol levels . .
effect of teachers ) . ; . . . . as it affects their
. . . stress, teaching physiological— Stress Inventory . . visual attention), ~ were associated with - .
Chaudhurietal.  psychological . . - Literacy 1st grade (primary - - . teaching practices
practices and 53 teachers cortisol levels) Early Childhood . total fixation less visual attention to
(2023) stress, and not . - . . Mathematics school) . and classroom
hysiological on visual attention Teaching practices Classroom duration and students behaviour
ltohe};r vis ugal focus and the mediating (child-centred vs Observation Measure fixation counts More child-centred Child-centred
. role of teaching teacher-directed) from three 45’ lessons on students teaching practices led to Lo
of attention . 7 et . oL . practices improve the
practices Teach 20’ /25 of a more individualised A .
X . . s distribution of visual
lesson wearing Tobii attention distribution attention
Pro Glasses 2 and greater number of
fixations
Three groups
(prompts during
9'18” videos
watching with the
Tobii Pro Eye-Tracker Specific task
Examine the effects Nano, specific task instructions and Task-specific
Guiding of specific task . . instruction before Number of promptsled toahigher  instructions and
Type of instruction
pre-service instructions and (specific task video and general relevant clicks number of relevant prompts effectively
- teachers’ visual prompts on . 'SP . task instruction . 7th, 8th and 10th Fixation clicks compared to direct attention to
Gabel et al. . . 135 pre-service instruction, X Mathematics . . . .
(2023) attention through pre-service teachers rompting and before video) German grades (middle durations, general instructions relevant classroom
N instructional teachers’ noticing penerlia’l ta%k Click when identify and high school) fixation counts, There was no significant ~ management
settings: an of classroom ign struction) positive elements of and gaze difference on situations but do not
eye-tracking study management classroom relational index eye-tracking affect the gaze
situations management and parameters between the ~ parameters measured
those that need three conditions
improvements
Pedagogical-
psychological

knowledge test
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Table 1. Cont.
. . - Independent . . .
Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Teachers’
(mis)conceptions There was no significant
Explore the questionnaire Professional general correlation
Universit rell;tionshi Watch a 12’ video vision scores between professional Pedagogical training
teachers’ ¥y between urlfiversit with the Tobii Pro (noticing and vision scores and is important for
rofessional vision  teachers’ Y (Mis)conceptions Spectrum interpreting (mis)conceptions of university teachers to
Svi th respect to (mis)conceptions of teaching and Press down the left skills) teaching Teachers with develop conceptual
Heinonen et al. their coxl:ce tions of teachin pan d 32 university learning mouse button when Universit Focus of less sophisticated understanding and
(2023) of teachin pan d learnin a%[ d their teachers Pedagogical noticed something y attention on conceptions focused on  professional vision,
cung an & L training (pre- and pedagogically teacher and teacher actions especially in
learning: findings professional vision, A .2 . . . e
from an and the impact of ’ post-training) significant and/or student actions Pedagogical training situations where
eve-trackine stud edago icfl relevant in terms of (Mis)conceptions  improved the selective attention is
Y g y It:’rain :O; & teaching and learning of teaching and sophistication of needed
g Stimulated learning teaching conceptions
retrospective recall and noticing skills
interview
Identify patterns in Three different Movement patterns
pre-service movement patterns of of pre-service
Body in motion, teachers’ Teach a 4’ lecture in preservice teachers tea}:()jhers impact
attention in focus: movements in an the IVR classroom Number, speed were identified visual attenfion to
Huane ot al A virtual reality immersive virtual 21 pre-service Movement wearing the HTC COVID-19 and duration of Teachers with one of the student disruptions
ang erak study on teachers’ reality (IVR) P patterns in the IVR  Vive Pro Eye system A fixations on identified patterns . P
(2023) teachers . I vaccinations LS in an IVR classroom,
: movement classroom and classroom with Tobii XR student showed significantly hiehlichting the ’
patterns and their relationship Teacher’s Sense of disruptions less fixations and ig 18 hi gb
noticing with visual Efficacy scale shorter time to first relationship between
. . embodied action and
attention fixation on student visual focus
performance disruptions
No significant
Teach a lesson differences were found
Assess how (M =44'21") wearing for fixation counts
. the SMI 60 Hz glasses across experience levels . -
teaching Indicate with an By the end of the lesson, Professional vision
Classroom experience levels 22 pre-service inconspicuous hand Count of z,e-service teachers ’ manifests differently
chronicles: influence teachers’ teachers os turswher\ Geography fixations, Is)howe d slightly higher across teaching
Jarodzka et al. through the visual processing 17 beginning Teaching gx erience a History average fixation fixation co Ents};nc% experience levels
(2023) eyeglasses of efficiency, visual teachers experience rexlrjlarkable English duration and decreased fixation Pre-service teachers
teachers at varying  span and mental 19 experienced classroom Mathematics average fixation durations show changes in
experience levels effort during teachers dispersion - visual processing by
. S management event Experienced teachers
instruction in real duri hi h d ider visual the end of the lesson
classroom settings uring teaching showed a wider visua

Interview based on
the recorded videos

span at the start of the
lesson compared to the
end
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Table 1. Cont.
. . - Independent . . .
Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Teach a 10’ lecture in
the frontal teaching
format wearing the .
Mobile eye Investigate how Tobii Pro Glasses 3 Number and Teachers PrlOrltlZed Mobile eye tracking,
X X X duration of students in lectures, R .
tracking evoked mobile eye Two self-reflections e . . combined with
. . . . fixations on with varying levels of .
teacher tracking can Use of mobile watching the video reflection, can be a
. . . . students, teacher =~ awareness and
e self-reflection contribute to R eye-tracking (comment the actions - . . useful tool for
Kaminskiené . . . ,  4university . N . . . material, board reflection on their gaze , .
about teaching university teachers during lessons and gaze behaviour Education University . . teachers’ professional
etal. (2023) . . teachers . . and other areas Eye-tracking recording
practices and self-reflection and Subsequent during teaching and Reflection level can help teachers refloct development,
behavior towards the development reflections answer questions P nhep . promoting awareness
L . . X P (descriptive, critically on their
students in higher of their aimed at identifying . : . . of gaze patterns and
. . - : . dialogic and behaviours in the : .
education professional vision gaps in practice and o teaching behaviours
H critical) classroom
suggestions for
pedagogical
alternatives)
Watch a 10’ video
with the Tobii Pro
Spectrum
Answer two Number of
Examine questions about the fixati . Teachers’ positive
. . : . ixations, Pre-service teachers .
differences in interaction of the . . . attitudes toward
- 3 duration of fixated longer on ethnic PRI
pre-service - teacher with the - . R ethnic minority
. o Ethnicity of fixations, timeto  minority students,
Relations between teachers’ fixations A students P P students can
. R students (minority - first fixation on which is correlated to . -
L pre-service teacher  on ethnic minority . L Multi-item L . e ) influence their visual
Keskin et al. . - 83 pre-service and majority) . . minority and their positive attitudes .
gaze, teacher and ethnic majority . questionnaire L attention Further
(2023) . teachers Teacher attitudes, : majority towards them :
attitude, and students and N (demographic P research is needed on
.. - . self-efficacy and ) i students No significant .
student ethnicity associations with information and . teacher professional
. stereotypes S Teacher differences were found -
attitudes, explicit attitudes X . vision and teacher
N - attitudes, for fixation number or X 1
self-efficacy and toward, self-efficacy ) . ke attitudes in diverse
. self-efficacy and  time to first fixation
stereotypes for teaching and stereotypes classroom contexts
stereotypes about the P
school-related
motivation of ethnic
minority students)
Teacher attentional The study supports
Keeping track in Investigate the processes were the idea that
classroom relationship positively related tothe  experienced teachers
discourse: between number of have different
Comparing pre-service and 10 pre-service Teaching Number of hand-raisings cognitive models
Kosel et al. in-service and in-service teachers”  teachers experience Watch a 749" video Mathematics 8th grade (middle fixations and In-service teachers’ Eye-tracking can help
(2023) preservice teachers”  attentional 10 in-service Number of student ~ with the SMIRED 500 school) - ze patterns gazes were more teachers become
visual attention to processes and teachers hand raises gazep student-centred and aware of their
students’ students’ distributed attention attention distribution
hand-raising hand-raising among more students, and improve their
behavior behaviour regardless of professional
hand-raising behaviour ~ development
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Table 1. Cont.
. . - Independent . . .
Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Teach a 20’ lesson
wearing the Tobii Pro Teachers’ descriptions Teachers’ visual
Glasses 2 of social relations and attention varies
Professional vision ~ Examine the extent Retrospective emotions were depending on what
in the classroom: to which teachers’ Teachers’ think-aloud Visual focus of positively associated u}i)des thegir Attention
Teachers’ ' knowledee-based knowledge-based interview (recall attention with visual focus of guch as social !
knowledee-based reasonir\gex lains reasoning what they were (fixation attention to the whole relations or pedago
Muhonen et al. reasonin 8 their vis fal f(l:))cus 50 teachers (description, thinking during their 2nd grade duration and class Teachers shgul q %egy
(2023) explaini ng their of attention to the explanation, teaching and the (primary school) count) Teachers’ descriptions aware of factors that
P & prediction) reasons for their Teachers’ of teacher-related . -
visual focus of whole class and hi N K 4 inf . guide their visual
attention to individual Teaching actions) nowledge- information and focus of attention
students students experience) Questionnaire based reasoning ~ pedagogy were There should be more
(teaching experience negatively linked to S ,
. . training in teachers
and the number of visual attention to rofessional vision
students in the individual students P
classroom)
Examine whether Watch two videos
University university teachers’ Pedagogical (M =1'35") with the Percentage of Pedagogically trained Visual attention
teachers’ focus on focus on students trainicc; g(traine d Tobii TX300 fixation t;gme on teachers paid more combined with
students: can be observed at and un%raine d) 1. Rate the different areas of visual attention to verbal interpretations
Examining the the visual level and . . content-focused X students in a situation can help understand
& 23 novice teachers Teachin, interest P
Murtonen ot al relationships whether 55 more experie r%ce video from the (students where students were teachers’ pedagogical
(2023; ’ between visual pedagogical experienced CoI;ce tion of viewpoint of teaching University teacher ar,1 d bored expertise
attention, training and tefchers teachirﬁ) (learnin and learning slides) Teachers who paid Pedagogical training
conceptions of teaching facilita t%on and 8 2. Think aloud about Verbal more visual attentionto ~ may influence the
teaching and experience affect knowledee the learning-focused interpretations important events also visual attention given
edagogical visual attention 8 video pre ave more accurate to students in the
pedagog transmission) of the videos &
training and teaching Background verbal interpretations classroom
conceptions questionnaire
Investigate how
Experienced experience level Gaze patternson  Experienced teachers
nulsse teachers affects early Supervise a 10’ class children’s faces spent significantly less Experienced teachers’
aze lro}; er at childhood 10 novice teachers wep;rin the Tobii Pro and bodies and time looking at spaces attention is more
Sadamatsu ghil drengdurin education teachers” 10 relatively Teaching Glasse ng 3-year-old around play without children focused on children
(2023) g visual attention experienced experience . . nurser areas The mean gaze duration  and less on the
lay than do P P Visual attention y 8
Eog]ice teachers: an and verbal teachers interview Number and of experienced teachers ~ surrounding
eve-tracking s t'u d comments when type of verbal was also shorter when environment
Y & Y supervising comments looking at the children

children at play
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Author(s) (Year)  Title Aim(s) Participants 3; ‘li_ie;ﬁg?;nt Methodology Subject(s) Education Level(s)  Outcomes Results Conclusions
Biology teachers
focused more on
The subject matters Investigate Watch two videos Visual attention ?i;er:gazlr\r,leent strategies Subject-specific
for the ]rofessional whether expert with the SMIRED-m Noticing of and t}ige context of & as écts olfgteachers’
vision (IJDf classroom teachers from and press a button classroom classroom management rgfessional vision
Stahnke and management: an different subjects 9 Biology teachers whenever noticed an Biolo management events & Shoul d be considered
Frilﬁen (2‘022) ex Io;gator S'm d differ in their 11 Mathematics School subject important classroom Math%?natics Middle school events and Mathematics teachers in teacher education
: wi}t)h biolo y an dy professional vision  teachers management event knowledge- were more evaluative and research
; of classroom atch thinking alou ased reasonin
4 fcl Watch thinking aloud based ing
mathematics and focused on The TPVCM may be
management about the events about these . . e
expert teachers : behavioural subject-specific
(TPVCM) noticed events
management and
ensuring student
engagement
Three groups
control, trainin,
( 1, training
group and training
and prompting)
Pedagogical . . Training and
Instrt%ct%onal s T.rau.u-ng and Promptmg prompt%ng can
Knowledee Fixation count, significantly improved improve PST’ abilit
. 8 visit count, event-related noticing, prove ¥
Traini Investigate how (structuring lessons, fixati . . to identify and
raining & P A . average fixation with experimental
; training and motivation, dealing ¢ . respond to classroom
prompting 4 . - duration, groups making less
. prompting affect with heterogeneity, . A management events
pre-service . average visit time and target errors
teachers’ noticin pre-service Classroom classroom duration and No sienificant more accurately
Telgmann and . cing teachers’ (PST) 46 pre-service management management and R 10th grade (high - . 0518 Knowledge about
< in a standardized - e ; Sustainability Gini-coefficient differences were found
Miiller (2023) noticing of teachers training and assessing school) . . classroom
classroom 4 Event-related in global noticing .
. . classroom prompting performance) O management is
simulation—a P and global (fixation counts or ,
- management Watch a 20" video .2 ) relevant for teachers
mobile . . . noticing of duration on students) .
. events during a with the Tobii Glasses . noticing
eye-tracking study . . classroom A correlation between
simulation Pro3 . L Global measures may
. management higher noticing . X
Retrospective D be less informative
. event accuracy and fixations
commentaries and on students was found than event-related
observations of their measures
gaze after
Assess teachers’
event-related
noticing
Examine how Self-efficacy on
teachers support ; J - Transitions between Effective inclusive
- ! teaching SEN student Fixations ) X
Transitions from students with . . i presence, belonging teaching supports
resence special education questionnaire Iransitions and engagement were transitions from
Eelon ing to nlzeds (SEN) in an Teacha lesson between not uni%lifectional and resence to belongin;
Teo and Pua enga ged & inclusive 1 beginnin, (M =45') wearing the 4th grade (primar presence, could be truncated b 1;r\cl engaged Bne
N ¢ gaged & & Teaching practices ~ DIKABLIS Science & P Y belonging and . ol neag
(2023) participation in an classroom to teacher . school) changes in teacher’seye  participation
inclusive transit between Professional Glasses engaged aze Teachers should be
. Eye Tracker DG3 participation of & .
classroom: an eye presence, . . . These transitions were aware of how eye
. - Interview (views and students with o . )
tracking study belonging and . facilitated by teaching gaze impacts these
experiences SEN . i
engaged practices transitions
thereafter)

participation
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. . - Independent . . .
Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Lecturers’ fixations
were mostly on their
presentation slides and The study
Teach a lesson on then on students_ highlighted the
. . Lecturers felt a high .
Teachine on Zoom Examine lecturers’ “Zoom” wearing the interaction with importance of
Weigelt and . & eye gaze patterns . ; Tobii Pro-Lab 1200 hz Lecturers’ gaze understanding
in the eyes of the . . Online teaching . students, although ,
Ben-Aharon 1 . while teaching on 10 lecturers . Interview to patterns and A lecturers
ecturer: an eye P P via Zoom . fixations suggested . L
(2023) tracking stud Zoom” in higher understand the perceptions otherwise professional vision
g y education perspective of the T on “Zoom” to
1 There was variability in . .
ecture f improve the quality
the lecturers’ gaze of teachin
patterns (they tended to 8
look at themselves to
verify they were visible)
Exami IT described classroom
xamine . . - .
differences in Visual fixations aspects in more detail Considering multiple
Pre-service and rofessional vision Watch a 130" video Differences and explanations than sources of data is
in-service teachers’ Ee tween from one of three between PT and PT beneficial to explore
professional vision ; . Teaching perspectives (back, . Depending on the video  professional vision
. pre-service 9 pre-service . IT noticing and . .
Wuss depending on the experience front and teacher . perspective, Further research is
yssetal. . teachers (PT) and teachers - . . - reasoning L
video . . . . Video perspective wearing Tobii Pro German participants focused on  needed to
(2023) . in-service teachers 9 in-service . Influence of . .
perspective-What (IT) and the teachers (front, back and Glasses 2) with the video different subjects, but understand the
teacher gaze and influence of video eye-tracking) Tobii Pro Nano erspective on the verbal data did not concept Experienced
verbal reports can erspectives on Report what noticed }I)’T alrgl dIT reflect these differences  teachers can grasp
tell us perspective interview . Gaze behaviour and situations relevant to
their noticing and observations ;
reasonin verbal statements were learning better
& not consistent
Teachers with a
Assess experienced Total fixation balanced eye gaze on
universit pteachers’ Teach a 10’ lesson duration and students and teaching
, Y wearing the Tobii Pro count content had students . .
The teacher’s eye eye gaze patterns , Allocating attention
aze in universit in classrooms and Teachers’eye gaze Glasses 2 Impact of who were more to both students and
: & y : 11 university patterns Engagement, . ; teachers’ gaze engaged, motivated .
Yangetal. (2023)  classrooms: the impact on .o University e teaching content
Evidence from a students’ teachers (student-centred Motivation and patterns on and satisfied enhances students’
. and balanced) Satisfaction Scales students’ Engagement and ; -
field study engagement, . o X learning experience
motivation and filled out by the engagement, motivation mediated
satisfaction students motivation, and the association between
satisfaction teachers’ eye gaze and

students’ satisfaction
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Independent

Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Teachers’ fixation
Teachers rated counts negatively Teachers’ visual focus
individual support correlated with of attention is
Teachers’ visual Investigate for students (literacy students’ basic associated with
focus of attention teachers’ visual and math) Visual focus of academic skills and students” academic
in relation to focus of attention Students’ Teach a 20’25’ lesson attention positively with teachers”  skills and the
Chaudhuri et al students’ basic in relation to academic skills wearing the Tobii Pro Literac 1st grade (primar (fixation counts, individual support for individual support
‘ 2022) " academic skills students’ basic 46 teachers Teachers’ Glasses 2 Mather}rllatics Schgol) P Y total fixation students they receive
and teachers’ academic skills individual support ~ Students’ basic duration and Average fixation Teachers’ fixation
individual support  and teachers’ for students academic skills average fixation ~ duration was counts are positively
for students: An individual support (Literacy assessment duration) significantly different associated with
eye-tracking study  for students material for 1st grade between classrooms individual support
and Basic Arithmetic with high and low and negatively with
Test) teacher individual academic skills
support
Answer
demographic data
and the Pedagogi-
Professional Vision cal/Psychological Global
p ™y prospective and my expertise-dependent Expertise effects were
Effect of a Minimal . d watch one video event-related diff found licated in th
Instructional experience 34 pre-service sequence (M =1'43") gaze (fixation HHIErences were toun notreplicated in the
Grub etal Intervention: A teachers perceive teachers with the Tobii Pro Mathematics 10thand 11th count, visit in eye-tracking experiment, but
’ o . ’ teaching situations . Teacher experience . . grades (high ’ parameters Minimal specific instruction
(2022) Quasi- d wheth 37 experienced Fusion Informatics hool count, mean : ion did infl
Experimental and whether teachers Identify relevant school) fixation Intervention did not can Influence gaze
. instructional . . L improve professional movement in terms
Eye-Tracking support changes events via duration, visit vision for experts or of fixation count
Study With Novice ga}z)gbehavioﬁr keyboard-press duration z?nd novices P
and Expert Answer three gaze relational
Teachers questions to explicitly index)
specify the
previously identified

events
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Author(s) (Year)  Title Aim(s) Participants 3; ‘li_ie;ﬁg?;nt Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Number of
:?:z:::ﬁce d Did not differ Mobile eye-tracking
Percention of significantly in the video feedback can be
notic ep d events number of classroom a useful tool for both
(negative events noticed or expert and novice
Noticing and os&i;’tive c;r alternative teaching teachers to enhance
g . p ’ strategies mentioned their reflection on
weighing Examine neutral) N . .
: . . . Novice teachers were teaching practices
alternatives in the differences in Teach a lesson Mathematics Number of more critical of their It helps teachers
refection of regular  teachers’ . wearing the ASL . 1st to 11th grades alternative . - “p
Keller et al. . - Teaching . English . ; . own teaching, noticing notice events they
classroom professional vision 37 teachers . Mobile Eye Tracker 4 . (primary, middle teaching . .
(2022) . . . experience Social studies : : more negative events may have missed
teaching: Evidence ~ when reflecting on Freely comment the . and high school) strategies 2 .
R N N R . History A than positive, whereas during the lesson and
of expertise using their own teaching video mentioned . .
B . expert teachers more consider alternative
mobile videos Reasons for i -
eye-trackin mentionin, positive strategies
Y & alterna tiveg Novice teachers Novice teachers may
teachin. suggested alternative need additional
strate i%s strategies to improve support to balance
(ne afive their teaching more their negative
gatve, often self-evaluations
positive or
neutral
Significant differences
Analyse vision 43 junior ‘gj;z tﬁgﬂiénﬁf:;at&? Visual processing
Through Teachers’ data from pre-service Watch four video Fixation count. especially in develops across
Eyes: An pre-service and teachers sequences (15'15") duration, semi—étrurlture dy career levels, with
Sokolova et al. Eye-Tracking in-service teachers 46 senior . with the Tobii X2-60 11 to 13-year-old fixation count D pre-service teachers
. Teacher experience . . . X X situations X i
(2022) Study of to understand the pre-service Provide written (middle school) and time to first Less experienced being more sensitive
Classroom development of teachers comments on what fixation on areas teacherIs) fixed earlicr on to classroom
Interactions professional vision 17 experienced they saw of interest eripheral areas dynamics and
across career levels  in-service teachers perip : : misbehaviour
compared to in-service
teachers
Wearable
Eye-tracking provides eye-tracking
technology,
valuable feedback on combined with video
Investigate the instructors’ visual analysis and
offect 0% wearable Teach three lessons attention and how they Retrgs ective Think
- . (M =45") wearing the . . interact with classroom pective
Investigation of eye-tracking - Visual attention aloud sessions is a
Use of wearable Tobii Pro Glasses technology
classroom technology on the . : ) patterns, eye useful tool for
. . eye-tracking 2100 Hz Live View . Instructors use eye . .
Coskun and managementskills  enhancement of . ) Education . . contact and improving classroom
- : . o 2 instructors technology and Wireless . University . . . contact to manage .
Cagiltay (2021) by using instructors’ visual - . Physics interactions with : management skills
eye-tracking behaviours video camera Comment the videos classroom student behaviour and It can be used to train
tgchr\olo concernin recordings on their classroom technolo tend to focus on the instructors, especiall
&Y classroomg management &Y students perceived to be on non—ver,balp y
management performance misbehaving communication
8 Instructors’ physical and to evaluate
actions can hinder eye . ,
. instructors
contact with students . . .
interactions with

technology
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Independent

Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Explore how Teach a lesson The effect of learners’ Pre-service teachers’
How does learners”  learners’ Learner behaviour (M =15'19") wearing behaviour on attentional focus is
Coldbere et al behavior attract behaviour affects 4 pro-service (uninterested, eye-tracking glasses Attentional pre-service teachers’ influenced by learner
olaberg etal. reservice teachers’ re-service p under-estimating, Students’ behaviour focus per area of attention does change behaviour, with
(2021) p P teachers 8 p 5
attention during teachers’ attention struggling or and teachers’ interest over time and there are variations over time
teaching? and if this changes strong profiles) instructional profile specific and depending on
over time practices rating differences learner profiles
Expert teachers’
Watch 11’ two videos scanpaths were more
segment (whole-class corréplex, @sgrln.g more h
Identifying Expert ~ Explore how instruction and z:a tgnts;}nmgsggﬁs eEr);pelf)t tirauc)r:rs
and Novice Visual eye-movement individual work) alls tugd};nts more & conl:': IZX visual
Scanpath Patterns patterns with the SMIRED 500 Number of equall stra tlz ies that lead to
Kosel et al and Their (scanpaths) differ 35 novice teachers Assign five marked 8th grade (middle scanpaths and I\(Ilovicz teachers tended more gccurate
(“2021 ) o Relationship to across expert and 9 in-service Teacher experience  students to one of the =~ Mathematics schgol) Visugl to focus on fewer assessments of
Assessing novice teachers teachers five listed student o d ith . 4
Learning-Relevant during an profiles (strong transitions students, with recurring student
Student assessmnent struggling g transitions betweenjust  characteristics
Characteristics situation overestimating, EWO studeints Com}? ared to novice
underestimating and xpertsalso teachers
uninterested) demonstrated higher
accuracy in assessing
students
Teachers prioritised
Students in sight: Teach a 45’ lesson student presence across
Using mobile . wearing eye-tracking all types of instruction,
. Investigate how . . s L
eye-tracking to instructional types Instructional fvpe glasses Proportional with no significant Teachers prioritize
Maatta et al investigate influence teachers’ (introductor yp Teachers delivered 9th grade (middle and mean dwell differences between student presence and
. o mathematics 6 teachers ory, three task instruction ~ Mathematics & durations and instruction types, engagement
(2021) aze for student collaborative and school) VP! a8
teachers’ gaze gresence nd reflective) types (introductory, scanpaths although they did tend regardless of
behaviour during En oement collaborative and Verbalizations to look more at student instruction type
task instruction &ag! reflective) to be along faces and bodies,
giving with problem-solving particularly at the start
of alesson
The greatest differences
Teach four lessons in attention to Teachers’ gaze
Teachers’ (M = 45') wearing the individual pupils behaviour varies
Professional Compare teachers’ SMI_E o Tracking occurred when a pupil between in-action
. , gaze during the act . ye racang who was interacted and reflection,
N Vision: Teachers . Observation mode Glasses 2 Wireless 4th, 6th and 7th . . .
Minarikova et al. Gaze During th of teaching (IN h - . hf Iy lish . 16 with during the influenced by the
@021 aze During the mode) and after 3 teachers (in-action and Watch four 1'-2 Englis] grades (primary Dwell times situation was missing field of view
Act of Teaching on-reflection) video sequence with and middle school) . R
and After the the event (ON the SMI RED250 from t}}e video Monitoring is more
Event mode) Comment the video recording focused in action and
sequences In the ON mode, more comprehensive
q teachers monitored when reflecting

more pupils more often
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Independent

Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Student . Expert teachers were
PR Investigate X
Characteristics in differences in Watch 7/30” two more accurate in Teacher gaze can
the Eyes of . . . judging incoherent serve as an additional
T . teacher diagnostic videos segment 4 N - -
eachers: skills between Teacher experience  (whole-class Judgement profiles (overestimating,  operationalisation of
Differences novice and expert Student prg files instruction and accuracy underestimating, and the noticing
Seidel et al. Between Novice teachers when 27 novice teachers (strong, struggling,  individual work) 8th grade (middle Observed unlntgre;ted), stated component of b e'acher
; and Expert . AN . Geometry student cues more indicators for professional vision
(2021) . observing student 7 expert teachers overestimating, with the SMIRED 500 school) - L
Teachers in L P Gaze (fixation overestimating and Expert teachers tend
engagement and underestimating Assign five marked - B
Judgment infertin and uninterested) students to one of the count and uninterested students to pay more attention
Accuracy, & AR duration) and spent more time to students who
Y underlying student five listed student P
Observed ying * . looking at studentswho ~ might need further
. characteristic profiles .
Behavioral Cues, rofiles might need support support
and Gaze P during seatwork
Experienced teachers
gaze more frequently
Teachers’ visual Compare the ;l;ea;i};il:n},llad}i her at areas where
processing of Visuapl) rocessin Number of . Ember of f}ll xa tgior\s on off-task behaviour is
children’s offtask P & 76 in-service Watch a 50" video fixations, - , occurring Teachers
of off-task the target children’s 8
Shinoda et al. behaviors in class: X . teachers . with the T60 3rd grade (primary  fixation duration 8¢ . use their working
. behaviours in class Teacher experience . . e areas of interest AOI'in -
(2021) A comparison between teachers 147 student Questionnaire about school) and fixation the second half of the memory efficiently,
between teachers and student teachers children warned duration per video and showed a successfully
and student fixation performing various
teachers more frequent gaze .
teachers . complex cognitive
toward the target child R
activities in the
classroom
Novice and expert Investigate how Number of CM In the whole-group
teachers’ noticing noviceén d expert events noticed format, experts showed Expertise influences
of classroom teachers’ no ticl:;n Watch four videos Visual attention a higher proportion of vis}flal attention to
management in & . Teacher experience  (1'-2') twice with the (proportion of gaze towards the left
whole-group and of classroom 40 pre-service Instructional SMI RED-m aze and student group (same students but not to
Stahnke and sroup management (CM)  teachers Biology . & L group specific CM events
. partner work . . . format 1. Push a button . Middle school number of and right student group P
Blomeke (2021) A events differs 40 in-service - - Mathematics - - Findings should not
activities: roeardin teachers (whole-group and every time consider a fixations) to in the partner format) be genoralised across
Evidence from & & artner work; CM relevant student groups and novices had more ° 8
whole-grou; P group different formats of
teachers’ gaze and instruc%i - gnd 2. Report CM noticed and the teacher, fixations on the teacher instruction
identification of artner work and specificCM  (same in the partner
events P events format)
Six teacher educators
Explore explicitly mentioned Eye-tracking data can
Student Teachers’ professional vision Fixation counts the critical incident in assist in identifying
and Teacher in student teachers o and aggregated post-hoc think-aloud professional vision,
, Watch a 50" video 05 o S -
Wyss et al Educators and teacher 28 student teachers with the GazePoint 6 t0 10-vear-old total fixation verbalisation, whereas primarily regarding
yes et ak Professional educators using 28 teacher Teacher experience e duration on none of the student the “noticing”
(2021) e . X GP3HD Desktop (primary school) . X
Vision: Findings eye tracking and educators Comment the video areas of interest teachers did and component, when
from an Eye post hoc Verbalisations of ~ showed more fixations combined with
Tracking Study think-aloud critical incident on the studentinvolved  content-related
verbalisations in the critical incident verbalisation

and less on the teacher
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Independent

Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Teach a 20’ lesson
wearing the Tobii Pro Gaze Teachers monitor
Glasses 2 distribution Teachers distribute their classrooms
Explore teachers’ Analysis of five (average fixation visual attention during discussions
Dialogue through p . . educational dialogue 3 unevenly during and invite students
; focus of attention Quality of A . countand . . . . . .
the eyes: Exploring . . ! principles Literacy . educational dialogue, into discussion with
during educational educational . . . duration) . . .
Muhonen et al. teachers’ focus of . - (collectivity, Mathematics 1st grade (primary with more attention their focus of
. . dialogue and 51 teachers dialogue . . . Verbal ; .
(2020) attention during . . reciprocity, Science school) A given to verbally attention
. whether it varies (moderate and . participation of AR . .
educational . - . supportiveness, Art participating students (high-quality
; with the quality of high) A students . . Lo
dialogue the dialosue cumulativity and Quality of More students received  discussions include
8 purposefulness) and o ducat}i]onal visual attention during more students
two episodes dialogue high-quality dialogue receiving visual
(moderate and g attention)
high-quality)
. Accurate judgments
!
:;/a’;;l;i tl (iml?v‘;zlcte:ls Teachers with high are related to the use
w §rk and whole accuracy showed eye of specific student
Connecting class) with the SMI Judgment :ilr%‘i/lea Tf;; f aétrir;ze d f:xes;?gnirel 4" eve
Judgment Process Connect teachers’ RED 500 accuracy teachers (molze fixations molfzement a tteyrr\
and Accuracy of judgment accuracy Assign five marked Eye movement and shorter durations) sueestin 1: ’
Student Teachers: tojudgment . students to one of the patterns o &8 ga
P . . Level of judgment L . L and used specific knowledge-driven
Schnitzler et al. Differences in processes, . five listed student . 8th grade (middle (fixation count P
. P . 43 student teachers  accuracy (high and " Mathematics combinations of student  process
(2020) Observation and specifically looking profiles school) and average . .
low) X e cues more consistently Teacher education
Student at eye movements Assess five student fixation .
e . Teachers with low should support
Engagement Cues and use of student cue utilization duration) accuracy tended to use student teachers in
to Assess Student cues (behavioural, Utilization of man di);ferent cte observing and usin
Characteristics cognitive, emotional student cues y di g d g
engagement co-occurrences, iagnostic student
knowledee a’n d including misleading cues and the
student c%) nfidence) combinations development of
professional vision
The results highlight
. T the importance of
. Teach four 45’ lessons Gaze Substantial variation in considzring
Investigate gaze . AP gaze distribution T -
distribution of wearing the SMI Eye distribution between teachers and individual variation
experienced Tracking Glasses 2 (average dwells, individual lessons was in teacher gaze and
t eapch ers in Student Wireless number of found. as well as selecting appropriate
Teachers’ gaze over real-world characteristics Students’ fixations, towards individual metrics for analysis
Smidekovaetal.  spaceand timeina (gender, characteristics . 5th and 6th grades relative dwell Gaze distribution
classrooms, 3 teachers - . English : . - students X
(2020) real-world . . achievement level (grades high and low) (middle school) time and fixation does not consistently
examining equality . . . No effects of student
classroom of vaze and its and seating Interview (and durations) ender were observed become more equal
&% P position) teachers’ professional Relationship &e N with experience
relationship with Different metrics ,
background and between gaze . . Teachers’ focuses of
student . . yielded different N
characteristics impressions of the and student erspectives on gaze attention may not be
lessons) characteristics perspecit 8 directly linked with
distribution .
the quality of

teaching
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Independent

Author(s) (Year)  Title Aim(s) Participants Variable(s) Methodology Subject(s) Education Level(s) = Outcomes Results Conclusions
Teach an 18’ lesson
wearing 3D-printed Teacher’s scaffolding Intentional attention
Scaffoldin eyeglasses intentions influenced patterns differ based
- Investigate ; N8 Watch the video and their visual attention on scaffolding
Teacher’s visual s interaction . . . . -
. teacher’s visual . explain actions and Gaze patterns differed intentions
attention when . . categories R . .
. 3 attention during o thinking Number and depending on the type Gaze data combined
Haataja et al. scaffolding . (cognitive, A . 15 and 16-year-old : > :
; scaffolding 1 teacher . Categorize five Mathematics . durations of of scaffolding with verbal data
(2019) collaborative . . . affective, , . (high school) R .
. interactions in a i teachers’ scaffolding gazes For instance, longer allows for a detailed
mathematical . metacognitive, N X e R . ;
. mathematics O interaction (cognitive, gaze durations were analysis of teachers
problem solving 1 monitoring and . .
esson fading) affective, observed on student attentional
8 metacognitive, papers during cognitive  behaviours during
monitoring and scaffolding interactions
fading)
Students’ visual Students and
. . teachers use
attention declined 15 coenitive effort to
min after the start of the iné? rot nonverbal
Watch a 50 lesson class and focused juerpret)
. . o R information
Identify the wearing the Tobii’s primarily on the .
i , Teachers monitor
characteristics of Pro Glasses 2 teacher’s face and student behaviour
X . both students” and (student) Total fixation experiment and
Visual Attention of P , 3 and the state of
; teachers’ visual Teach a 50" lesson numbers, learning tools s
Science Class: An . . o . . specific students to
Kwon et al. . attention and how 1 student Role of the wearing the Tobii’s . . durations and Students engaged in
Eye-tracking Case . L Science High school S I understand class
(2017) they interpret 1 teacher participant Pro Glasses 2 first fixation more cognitive
Study of Student Lo . progress
non-verbal and (teacher) timeineacharea  processing of .
and Teacher . . . ; : . Itis suggested that
verbal information Retrospective of interest information from
X . . : ) teachers should focus
during a science interview about the teacher’s face or body on understandin.
class effect of eye-tracking language , ng
. students’ cognitive
on science class Teachers focused SO
. . states, maintain
heavily on students in .
the middle of the student attention and
lassroom set appropriate
reference students
Pre-service teachers
focus most frequently .
What is in the eye on simulated learners dAitlr?Etl(t)?arc) }rl(i)rclescs;sl
of preservice Analyse study Teach two lessons P followed by 8 ng
- . . Distribution of . - . be studied using
teachers while attention processes . . (standardized . instructional materials .
. . . Teaching setting ) . attention eye-tracking
o instructing? An of pre-service . . instructional and real e There were no . ,
Sttirmer et al. . ) 7 preservice (standardised . . . . (fixation L . Pre-service teachers
eye-tracking study  teachers during A . situation) wearing High school significant differences ;
(2017) > . L teachers university setting frequency and : N attentional processes
about attention instruction in the X in focus of attention L
. . . and real classroom) . duration of total are similar when
processes in different teaching SMI—SensoMotoric fixation) between the two teaching in simulated
different teaching situations Instruments settings Preservice and reaigclassroom
situations teachers’ attentional

processes are similar to
novice teachers

settings
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Author(s) (Year)  Title Aim(s) Participants 3; fﬁ;}ﬁggim Methodology Subject(s) Education Level(s)  Outcomes Results Conclusions
Expert teachers
Teacher vision: Investicate how Watch four 2'—4' two Distribution of integrate concerns of Teachers’
e>e<afertear1 dsr?m;ice teace}?e rgs?eex Zrtise video types fixations, teaching and learning, professional vision is
teef::hers' affects theirp 35 experienced (unrelated and fixation while novices focus on linked to their ability
Wolf et al perception of perception and teachers Teaching interrelated dispersion surface-level issues to notice and
016) ’ roblematic interpretation of 32 pre-service experience classroom events) High school average and Experts and novices interpret classroom
pl room 1 I; m t ph . P with the SMI RED250 areas of interest differ in where they information and can
€'assroo ¢ ¢1assroo ¢ cachers Watch again and visits and skips focus their attention in be investigated
;rclzrrisgemen ;?;I;at?;;];en think aloud what Word usage in classroom videos and through eye-tracking
were thought verbalisations what information they and verbal analysis
ignore
Table 2. Quality assessment of the articles included.
1 12 13 14 16
Author(s) (Year) _— 2 3 4 5 6 7 8 9 10 11 15 17 18 19 20 21 22
a b a b c d e a b c a b c a b c
Duvivier et al. (2024) v 4 v v v v v v v v X v v 4 X X na. X X X v v n.a v (4 v na. na. Vv v v v v
Horlenko et al. (2024) v v v v v v v (4 v X X v v v X X X X X X v v n.a v v X na. X v v (4 v X
Kosko et al. (2024) v v Vv v v v v v v X X v v v X X na X X X v vV na V v X na na ¥ v v v v
Biermann et al. (2023) v v Vv v v v v v v X X v v v v X X X X X v vV na V v X na X v v v v v
Chaudhuri et al. (2023) v v Vv v v v v v v X X v v v v X X X X X v vV na V v v na X v v v v v
Gabel et al. (2023) v v Vv v v v v v v v X v v v X X na X X X v vV na Vv v X na na V¥ v v v v
Heinonen et al. (2023) v v Vv v v v v v v X X v v v v X X X X X v vV na V v X na X v v v v v
Huang et al. (2023) v v v v 4 v v v v v v v v v Vv X na X X X v vV na Vv v X na na ¢ v v v X
Jarodzka et al. (2023) v (4 v v v v v (4 v v v v v v v X na. X X X v v na v v X na. na. ¢ v v 4 v
Kaminskieneé et al. (2023) v v v v (4 v v v v v v v v v X X X X X X v (4 na v v na. na. X v v v v v
Keskin et al. (2023) v v Vv v v v v v v X v v v v X X X X X X v vV na V¥ v v na X v v v v X
Kosel et al. (2023) v v Vv v v v v v v X v v v v X X X X X X v vV na V v v na X v v v v v
Muhonen et al. (2023) v (4 v v (4 v v (4 v X v v v v X X na. X X X v v na v (4 X na. na. ¥ v v v v
Murtonen et al. (2023) v v Vv v v v v v v v v v v v v X X X X X v vV na V v v na X v v v v X
Sadamatsu (2023) v v v v v v v v v 4 v v v v X X na. X X X v 4 n.a v v v na. na. Vv v v v v
Stahnke and Friesen (2023) v v v v v v v (4 v X v v v v X X na. X X X v v na v v na. na. na v v v v v
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Table 2. Cont.
1 12 13 14 16
Author(s) (Year) _— 2 3 4 5 6 7 8 9 10 11 15 17 18 19 20 21 22
a b a b c d e a b [ a b [ a c
Telgmann and Miiller (2023) v v v v v v v v v X v v Vv v Vv X na X X X v vV na V v X na na V¢ v v v X
Teo and Pua (2023) 4 v v v (4 v v v v X X v v v X X na X X X v (4 n.a v v na. na na v v v 4 X
Weigelt and Ben-Aharon (2023) v (4 v v (4 v v v v X X v v v X X na X X X v (4 n.a v (4 na. na. na v v v v v
Wyss et al. (2023) v Vv v v v v v v v v X v v v Vv X X X X X v vV na V v X na X v v v v v
Yang et al. (2023) Vv v v v v v v v v X v v v Vv X X na X X X v vV na V v v na na V v v v 4
Chaudhuri et al. (2022) v Vv v v v v v v v X X v v Vv X X X X X X v vV na V v v na X v v v v v
Grub et al. (2022) v Vv v v v v v v v v v v Vv v Vv X na X X X v vV na V v v na na V v v v v
Keller et al. (2022) v v v v v v v v v X X v Vv v Vv X na X X X v vV na VvV v v na na Vv v v v v
Sokolova et al. (2022) v v v v v v v v v X X v v v Vv X na X X X v vV na Vv v X na na v v v v X
Coskun and Cagiltay (2021) v v v v v v v (4 v X X v v Vv X X na X X X v vV na VvV v na na na V v v v X
Goldberg et al. (2021) 4 4 v v 4 v v v 4 v v 4 v v 4 X na X X X v vV na VvV v na na na V v v v v
Kosel et al. (2021) v (4 v v v v v v v X (%4 v v v X X na X X X v (4 na v (4 v na na V v v v v
Maatta et al. (2021) v v v v (4 v v v v v v v v v X X na X X X v (4 na v (4 na. na. na v v (%4 v X
Minarikova et al. (2021) v v v v v v v v v v v v v v X X na X X X v v na v v X na. na. v v v v v
Seidel et al. (2021) v Vv v v v v v v v X v v v Vv X X X X X X v vV na V v X na X v v v v 4
Shinoda et al. (2021) v v v v (4 v v v v X X v v v X X na. X X X v v n.a v 4 X na. na. v v v 4 v
Stahnke and Blomeke (2021) v Vv v v v v v v v X v v v v X X X X X X v vV na V v v na X v v v v v
Wyss etal. (2021) v Vv v v v v v v v v v v v v Vv X na X X X v vV na V v X na na V¥ v v v X
Mubhonen et al. (2020) v v v v v v v v v X v v v v X X na. X X X v v na v v X na. na. ¢ v v v v
Schnitzler et al. (2020) v (4 v (4 (4 v (%4 4 v (%4 (4 v v (4 X X na. X X X (4 (4 n.a v v v na. na. ¢ v v v v
Smidekova et al. (2020) v Vv v v v v v v v v v v v Vv X X X X X X v vV na V v v na X v v v v v
Haataja et al. (2019) v (4 v v (4 v v v v X v v v v X X na. X X X v v na v (4 na. na. na v v v v v
Kwon etal. (2017) v v v v v v v v v X X v v Vv X X na X X X v vV na Vv v na na na V¥ v v v X
Sttirmer et al. (2017) v v v v v v v v v X v v v v v X na. X X X v v na v v na. na. na v v v v X
Wolff et al. (2016) v Vv v v v v v v v X v v Vv v Vv X na X X X v vV na V v na. na. v v v v X

Legend: v/—fulfils the criteria; X—does not fulfil the criteria; n.a.—the criteria does not apply.
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Regarding this last point, in fact, a wide heterogeneity of methodologies used to
evaluate teachers’ visual behaviour was found. Studies employing mobile eye-tracking
glasses offer a naturalistic approach by capturing real-time gaze data in authentic classroom
environments. These tools allow researchers to examine how teachers allocate visual
attention while actively engaging with the authentic class (Duvivier et al., 2024; Kosko
et al., 2024).

Additionally, other investigations incorporated screen-based eye trackers in controlled
simulations or video analysis to assess visual behaviour retrospectively. These approaches are
particularly useful to provide detailed patterns in teachers’ gaze behaviour, not invalidating
the ecological validity of the studies (Chaudhuri et al., 2023; Horlenko et al., 2024).

The eye-tracking technology research analysed provided various metrics (e.g., fixation
counts, durations and time to first fixation), which are all used to determine teacher gaze
behaviour. Mobile eye-tracking is particularly useful for capturing teachers’ in-action
gaze patterns. Video analysis is also a useful way to study teachers’ professional vision,
often combined with eye-tracking data. Additionally, the use of standardised classroom
simulations helps to control variations and make comparisons more meaningful (Coskun &
Cagiltay, 2021; Weigelt & Ben-Aharon, 2023).

The studies (Keller et al., 2022; Wyss et al., 2021) predominantly use quantitative
methods and all, as an inclusion criterion, include eye-tracking observation. However,
the methodological approaches, as mentioned, varies between real classrooms and in
simulations (video analysis with or without teacher commentary).

Other measurements include gathering data on teaching conceptions, stress, attitudes,
self-efficacy and other relevant factors, interviews to collect qualitative data on teachers’
perceptions and reflections, post think-aloud analysis where participants verbalize their
thoughts while performing a task or tests to evaluate teachers’ pedagogical-psychological
knowledge (Grub et al., 2022).

The studies contained encompass a wide variety of educational levels, from early
childhood to university context [nursery (n = 1), primary school (n = 10), middle school
(n=12), high school (n = 10) and university (1 = 5)], as well as the subjects (e.g., Mathematics,
Science, Geography or History).

The main results and outcomes, which will be developed later in this papers” Discus-
sion, reveal some consistent patterns. In terms of professional experience, older teachers
use more dynamic visual strategies, with more frequent revisits and shorter fixations and
focus more quickly on students off-task, while novice tend to concentrate on superficial
aspects (Shinoda et al., 2021).

As expected, other important insights reveal that teachers’ visual behaviour is associ-
ated with or influenced by some variables, such as students” academic skills or profiles of
commitment to tasks, teacher stress (negatively affects their visual attention to students)
and teaching approach (student-centred practices improve the distribution of this attention)
(Chaudhuri et al., 2023).

Other studies (Haataja et al., 2019; Heinonen et al., 2023) indicated that teachers’
visual attention varies with their intentions and support strategies and can affect students’
engagement, motivation and satisfaction and that training interventions can improve
teachers’ ability to identify and respond to classroom management events. In a direct way,
visual attention seems to affect the quality of teaching and learning.

Studies in general (e.g., Haataja et al., 2019; Telgmann & Miiller, 2023; Wyss et al.,
2023) highlight the importance of eye tracking as a tool for investigating teachers’ visual
behaviour and the development of professional vision the influence of experience. Peda-
gogical training, the need to consider teachers’ didactics filiation and individual differences
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and the triangulation of appropriate metrics are also mentioned as crucial to understanding
the underlying reasoning and developing teachers’ visual attention.

The potential publication bias, where studies reporting significant findings may be
more likely to be published than those with inconclusive results, must be considered.
Another important factor is the variation in sample populations across studies, such as dif-
ferences in participants’ teaching experience or subject expertise, aspects that can influence
how visual attention is allocated in classroom settings and may limit the generalisability of
findings to the teaching context. Nevertheless, this summary of results establishes a solid
base for further analysis and for the discussion of the topic of teachers’ professional vision
and the importance of eye tracking in research on teaching and learning.

4. Discussion

The integration of eye-tracking technology into educational research has provided
unprecedented insights into the complexities of teachers’ visual behaviour within class-
room settings.

This systematic review of the literature reveals consistent patterns and variations in
how teachers allocate their visual attention, which are closely linked to their experience,
training and pedagogical approaches. This section delves into the main findings, exploring
the differences between experienced and novice teachers, the influence of various factors
on gaze patterns and the implications for teacher training and classroom management.

4.1. Teaching Experience

Some studies have investigated how teachers’ visual behaviour relates to student
performance, often comparing teachers with varying levels of experience (Kosko et al.,
2024; Seidel et al., 2021). The research consistently shows that experienced teachers exhibit
different visual strategies compared to novice or pre-service teachers, which can relate to
their competence in assessing students and managing classrooms (Murtonen et al., 2023;
Wolff et al., 2016).

In relation to their scanpaths and gaze patterns, expert teachers tend to have more
complex and recurring ones, often monitoring multiple students more regularly (Kosel
et al., 2021). They distribute their gaze more evenly across the classroom and return to
previously observed students (Grub et al., 2022), suggesting a consistent and student-
oriented approach.

With regard to fixation duration and frequency, although there are some contradictory
findings, some studies suggest experienced teachers have shorter fixation durations and
more frequent fixations on relevant areas (Kosel et al., 2023). This indicates that experts can
process visual information more quickly and efficiently than novices (Sokolova et al., 2022).
However, other studies have not found significant differences in the number of fixations
across professional experience levels (Biermann et al., 2023; Jarodzka et al., 2023).

It is also revealed that expert teachers exhibit more complex visual behaviour, which
involves monitoring each student more frequently and shifting gaze between all possible
student combinations (Kosel et al., 2021). All these statements have an impact on assessment
competence and students’ and classroom events’ management.

In terms of the attention given to students, experienced teachers demonstrate a student-
centred gaze, focusing more on students and their engagement (Sadamatsu, 2023). They are
more likely to visually attend to students who require additional support or who exhibit
specific behaviours (Murtonen et al., 2023).

Expert teachers also are more proficient at noticing relevant classroom events, such
as student misbehaviour or critical incidents, and are better at separating task-relevant
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information from task-redundant information. They can identify and respond more quickly
to problematic behaviours (Duvivier et al., 2024).

The assessment accuracy of students’ characteristics by teachers with more complex
gaze patterns and more equal monitoring of students tends to be better. This suggests that
the visual strategies employed by expert teachers support their ability to assess students
effectively (Kosel et al., 2023).

Finally, considering classroom management, experienced teachers can better manage class-
room dynamics through visual attention, proactively scanning the classroom and responding to
student behaviour (Kosel et al., 2021). They effectively distribute their visual attention across
all students. Some studies also indicate that experienced teachers are also more able to refocus
their attention on relevant aspects after a distraction (Duvivier et al., 2024).

4.2. Trainee and Novice Teachers

Other studies analyse exclusively the visual behaviour of trainee or early career
teachers, revealing significant insights into how they visually attend to classroom events
(Gabel et al., 2023; Schnitzler et al., 2020). Novice teachers display higher variance in the
frequency and duration of their eye movements compared to experienced teachers. This
is in line with the struggle to focus their attention on information relevant to learning
processes, frequently fixing themselves on non-essential aspects of classroom management,
due to the difficulty in distributing their attention among all the students in accordance
with the requirements of effective teaching and learning (Stiirmer et al., 2017).

Therefore, novice teachers may focus their undivided attention on particular students
or instructional materials. They may also be driven by salient features in student behaviour
rather than an intention to diagnose students’ cognitive processes. This can result in missing
critical events or students who require special attention (Goldberg et al., 2021).

When analysing teacher-student interactions, it was found that novice teachers are more
likely to focus on students exhibiting active, engaged behaviours. Conversely, they might
miss students with less obvious cues of engagement, such as the ones who are struggling,
underestimating their abilities, or not interested in the topic (Goldberg et al., 2021).

4.3. Other Contextual Variables

There are other specific factors analysed in some of the articles included in relation to
visual behaviour, such as, for example, the teaching practices or the students’ characteristics
and profile (Chaudhuri et al., 2022; Smidekova et al., 2020).

Teachers do not distribute their visual attention evenly among all students. In this
sense, students who actively participate verbally in classes” activities tend to receive more
visual attention from teachers compared to silent students. However, in high-quality
educational dialogues, teachers tend to distribute their attention more broadly across
students, indicating that effective teaching involves a more inclusive visual focus (Muhonen
et al., 2020).

Expert teachers also tend to have a student-centred gaze, focusing on areas of the
classroom that are rich in information, observing the entire classroom and visually attending
to students more than to other objects and automatically monitor classroom activity in
terms of student engagement and learning (Stahnke & Blomeke, 2021).

About the student behaviour, teachers tend to pay more attention to disruptive or
off-task behaviour (Kosel et al., 2023). However, when considering self-regulated learning,
they seem to focus more on salient behaviours, such as searching for information, than on
less visible cognitive and metacognitive regulation behaviours (Horlenko et al., 2024).

Teachers’ pedagogical intentions also guide their visual attention. For example, during
affective scaffolding, teachers focus more on student faces when their intentions are to
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motivate students and reduce frustration. In this sense, teachers also prioritize student
presence during instruction-giving in general (Maatta et al., 2021).

These results have an impact on students” outcomes. When teachers show a balance of
gazing at students and teaching content, students tend to be more engaged and motivated,
leading to higher satisfaction (Yang et al., 2023). Conversely, when teachers focus more on
their own teaching and pedagogical aspects, they tend to focus less on individual students
(Muhonen et al., 2023).

The research also underscores the significance of knowledge and training in devel-
oping effective visual strategies. It is argued that teachers’ visual perception is largely
driven by top-down processes. This means that these professionals’ gaze is guided by their
knowledge, experience and cognitive schemas, rather than eye-catching stimuli (Kosel
et al., 2023).

Experienced teachers develop knowledge-informed cognitive schemas, which allow
them to process and prioritise visual information more effectively. Their capacity to notice
relevant classroom features is closely linked to their professional knowledge. Novice
teachers often lack the knowledge base to guide their visual attention effectively (Stahnke
& Friesen, 2023).

The interpretation of global measures of visual attention may not always remains
a complex and not always a straightforward process, therefore event-related noticing
underscores the need for specific pedagogic training to ensure robust interpretations of
eye-tracking findings in educational research (Schindler & Lilienthal, 2019). Additionally,
combining eye-tracking with other variables, such as think-aloud protocols and analysis
of student cues, can give a more comprehensive understanding of the cognitive and
behavioural activities driving teacher judgements.

4.4. Limitations of the Included Studies

While this review provides valuable insights into teachers’ visual behaviour, several
limitations must be acknowledged. The heterogeneity of study designs (e.g., sample
populations, methodological procedures and subject taught or other contextual factors)
makes direct comparisons between findings difficult. This wide variation might impact
the validity and reliability of results, limiting generalisability and making it necessary to
formulate and interpretate conclusions cautiously (Witt et al., 2024).

Additionally, in order to fully capture the cognitive and pedagogical decision-making
processes of teachers, combining eye-tracking with qualitative methods, such as think-
aloud protocols or retrospective interviews, could enhance understanding by analysing
gaze patterns with teachers’ reflective insights (Biermann et al., 2023; Muhonen et al., 2023).

5. Conclusions

This systematic review of studies points to a trend in which analysing teachers’ visual
behaviour through eye-tracking technology provides valuable insights into the complexities
of classroom interactions.

The research highlights, not only that experienced teachers demonstrate more effective
and efficient visual strategies that benefit their classroom management and assessment capa-
bilities, linked to the development of cognitive domain and professional vision, but also that
the integration of eye-tracking data with other methods provides a more comprehensive
understanding of the relationship between teachers’ visual attention and student outcomes.
In this sense, teachers’ gaze patterns are a key aspect of their professional competence.

In terms of practical implications, as eye-tracking research highlights key areas where
inexperienced teachers might struggle with, a deeper understanding of their behaviour
can lead to more effective teacher training and better classroom environments for students.
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Methodological decisions must be carefully considered in this field and should include
triangulation of methods and measures and an ecological view of the research, in order to
promote more effective pedagogic training for teachers, particularly for novice educators.

The year of publication of the vast majority of the selected studies suggests that this
topic is still exploratory, showing that it can and should be investigated in depth. Other
limitations of this systematic review, such as the wide variation in educational contexts,
which may influence how teachers allocate visual attention and interact with students can
be overcome with studies bringing together more robust methodologies thus allowing
more reliable analyses of the added value of the eye tracking technology.

It is suggested, not only to establish standardised methodologies in the field, carrying
out research with similar apparatus and manipulated variables, as being essential to analyse
both global and event-related measures of noticing, but also to use larger and more diverse
sample sizes to enhance the generalizability of findings and integrate other data sources
(e.g., think-aloud protocols), to provide a more comprehensive understanding strengthen
the validity of the results.

Looking to future research, there is the need to investigate how pedagogic training
interventions that promote classroom management knowledge can positively impact pre-
service teachers’ ability to identify relevant classroom events. Also, due to the lack found
and although video observations are still valid and have some strengths, as the authenticity
of the learning environment may shape visual behaviour, there is a need for more studies
on how teachers’ visual attention operates during actual teaching.

Finally, it is important to investigate other potential confounding variables, such as
how teacher education can promote the application of classroom management knowledge
to improve teachers’ noticing during their own teaching, allowing for adjustments that
enhance student interaction and learning outcomes.
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