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Abstract

Reading comprehension is a central skill in secondary education. To be able to
provide adaptive instruction, teachers need to be able to accurately estimate
students’ reading comprehension. However, they tend to experience difficulties
doing so. Eye tracking can uncover these reading processes by visualizing what
a student looked at, in what order, and for how long, in a gaze display. The
question is, however, whether teachers could interpret such displays. We,
therefore, examined how teachers interpret gaze displays and perceived their
potential use in education to foster tailored support for reading comprehension.
Sixty teachers in secondary education were presented with three static gaze
displays of students performing a reading comprehension task. Teachers were
asked to report how they interpreted these gaze displays and what they
considered to be the promises and pitfalls of gaze displays for education.
Teachers interpreted in particular reading strategies in the gaze displays quite
well, and also interpreted the displays as reflecting other concepts, such as
motivation and concentration. Results showed that teachers’ interpretations of
the gaze displays were generally consistent across teachers and that teachers
discriminated well between displays of different strategies. Teachers were
generally positive about potential applications in educational practice. This study
provides first insights into how teachers experience the utility of gaze displays as
an innovative tool to support reading instruction, which is timely as rapid
technological developments already enable eye tracking through webcams on
regular laptops. Thus, using gaze displays in an educational setting seems to be
an increasingly feasible scenario.
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1. Introduction

Reading comprehension is a crucial skill for academic success (Murnane et al., 2012). As such,
reading comprehension plays an important role in nearly all subjects in secondary education. To
optimally support students’ reading comprehension, teachers should ideally provide students with
adaptive support that is tailored to their personal needs (Van de Pol et al., 2019). However, since reading
is mainly a covert process, in practice it can be difficult for teachers to get insight into students’ needs
and tailor their instructions accordingly. Eye tracking might provide an innovative tool to visualize those
covert processes, as it allows for constructing gaze displays. Gaze displays are visualizations of students’
eye movements during reading. Such displays have the potential to provide teachers with insights in the
reading strategy used by a student, and as such, in the efficiency of the reading process. While eye
tracking is currently not yet widely available to teachers, it can be expected to become a viable option
in the near future: for instance, rapid technological developments already enable eye tracking through
webcams on regular laptops (Madsen et al., 2021). Eye-tracking is in fact already being used in the
educational practice in a school in Germany (Béhm, 2021). As such, investigating whether gaze displays
could be a useful tool to support reading instruction is timely. Whether it can be a useful tool for
educational practice, however, depends first of all on how teachers interpret the displays and how they
translate the information provided by the gaze display into action (Molenaar & Knoop-van Campen,
2019), and secondly, on what promises and pitfalls of gaze displays teachers perceive. Therefore, the
present study aims to explore how teachers interpret students’ gaze displays of reading assignments and
perceive their usefulness.

1.1 Reading comprehension

Reading comprehension can be defined as “the understanding of the meanings of words as they
are used in sentence contexts, comprehension of sentences, and the acquisition of new information from
passages of prose” (Guthrie & Mosenthal, 1987, pp. 291-292). In this process, a mental construction of
the meaning of the text is built with new information acquired from the text (Guthrie & Mosenthal,
1987; Pikulski & Chard, 2005). Efficient reading comprehension combines accuracy and reading time:
Students quickly and correctly comprehend a text.

In building such a mental construction, reading strategies are important (Afflerbach et al., 2008).
Reading strategies can be defined as purposeful, goal-directed actions which readers perform to achieve
an established reading objective (Afflerbach et al., 2008). The choice for a certain reading strategy
depends largely on the reading objective (Guthrie & Mosenthal, 1987; Urquhart & Weir, 1998). Reading
strategies can be divided into two main categories: selective reading strategies and intensive reading
strategies (Liu, 2010).

The selective strategy is used when the reader is looking for certain information (e.g., the answer
to a specific question) without having to understand the rest of the text (Guthrie & Mosenthal, 1987;
Krishnan, 2011). The parts of the text that do not contain the desired information are skipped (Liu,
2010). The intensive reading strategy is often used for making a summary of the text or when
remembering a text for learning purposes (Katalayi & Sivasubramaniam, 2013; Krishnan, 2011; Liu,
2010). When applying this strategy, the reader reads the entire text as all information is necessary (Liu,
2010; Urquhart & Weir, 1998).

Effective regulation of reading strategies is an important aspect of academic achievement
(Andreassen et al., 2017; Salmeron et al., 2017). There are various evidence-based best practices for
reading comprehension instruction (Gambrell et al., 2011). Ideally, teachers have a balanced reading
comprehension program (Duke & Pearson, 2009) which includes both explicit strategy instruction
(Dufty, 2002) as well as support in the form of modelling reading strategies in action (Schutz & Rainey,
2020) and is tailored to students’ needs.
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1.2 Visualizing reading comprehension with gaze displays

In practice, it can be difficult for teachers to tailor their instruction to the needs of the students.
Since reading is a covert process, it is difficult for teachers to determine how students read texts and
whether they apply reading strategies correctly and efficiently. The automaticity of viewing behavior
makes it hard to report (Kok et al., 2017; Vo et al., 2016), so students’ self-reports are relatively
susceptible to either purposefully or accidentally false answers (Benfatto et al., 2016; Shute & Zapata-
Rivera, 2012). Teachers can have students read text aloud, but this is a time-consuming intervention and
not suitable for classroom lessons. Therefore, the information that teachers can draw upon to tailor their
instruction is often limited.

A way to uncover reading strategies is by capturing readers’ eye movements during reading
using eye tracking and then visualize their eye movements in gaze displays (De Koning & Jarodzka,
2017; Knoop-van Campen et al., 2021; Van Gog & Jarodzka, 2013). A gaze display of a student’s
reading behavior is a condensed visualization of large data sets of his/her eye-movement recordings,
which are x- & y-coordinates of the focus of the eyes on a computer screen. Like learning analytics,
they provide condensed summaries of large amounts of information (Almosallam & Ouertani, 2013).

In recent years, gaze displays have found several applications in education and educational
research. For instance, visualizations of teachers’ gaze have been used to show learners where the
teacher is looking (eye movement modeling examples), and this has been shown to often improve their
learning from video examples (Chisari et al., 2020; Jarodzka et al., 2013; Mason et al., 2015; Scheiter
et al., 2018; Van Gog et al., 2009). Furthermore, displays of students’ own gaze have been used to
improve their self-assessment and self-regulated learning (Donovan et al., 2008; Eder et al., 2020;
Henneman et al., 2014; Kok et al., 2017; Kostons et al., 2009).

Thus far, however, research on the use of gaze displays as a tool for teachers is limited. Existing
research shows that people can interpret gaze displays of others to a certain extent, but interpretation
performance differs between different tasks and stimuli. Specifically, studies indicate that people can
identify search goals (Zelinsky et al., 2013), preferences (Foulsham & Lock, 2015), and deduce a given
task (Bahle et al., 2017; Van Wermeskerken et al., 2018) from displays of someone else’s gaze. Emhardt
et al. (2020) presented participants with gaze displays of students who answered multiple-choice
questions about graphs. They found that participants could infer from those displays which answer a
student selected, and if students were confident in their answers. In a study with teachers, Spakov et al.
(2017) developed several different visualizations of gaze behavior of students learning to read and found
that overall, teachers appreciated them, and considered them informative. However, they did not
investigate how teachers interpreted those gaze displays, i.e., which information they extracted from the
display, whereas teachers’ interpretations of this type of information are critical as they influence how
they integrate the information in their professional routines (cf. Knoop-van Campen & Molenaar, 2020).
To dive deeper into this question, we approach the interpretation of gaze displays with the Learning
Analytics Process Model (Verbert et al., 2014). This provides a suitable framework for systematically
analyzing teachers’ interpretations (Verbert et al., 2014).

The Learning Analytics Process Model distinguishes various stages (Van Leeuwen et al., 2021;
Verbert et al., 2014). The awareness stage entails teachers becoming aware of the information. The
interpretation stage involves teachers asking themselves questions and reflecting on the information they
see, and trying to provide answers to these questions by interpreting and creating new insights into the
data. Lastly, the enactment stage entails teachers using their interpretations and insights to induce new
meaning or even change behavior (Verbert et al., 2014). How teachers interpret and use (learning
analytics) information is strongly impacted by their experiences and routines (Molenaar & Knoop-van
Campen, 2019). Gaze displays are currently not used in secondary education, so teachers do not have
any experience in the use of gaze displays. Their interpretations might be arbitrary and undirected,
possibly resulting in varied and contradicting interpretations of gaze displays. These interpretations are
important, as they determine the contents of teachers’ actions realizing tailored reading instruction (cf.
Jivet et al., 2017; Molenaar & Knoop-van Campen, 2019).
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In sum, gaze displays seem to be a promising tool to provide information on covert processes
like reading comprehension. Findings on how people in general interpret gaze displays, suggest that
teachers might be able to extract information on students’ reading strategies from their gaze displays
and compare that to their idea of an effective (desired) strategy. However, making inferences about
students’ reading comprehension is arguably a much more complex task than e.g. inferring their
preference for an object or multiple-choice answer from a gaze display (in which people tend to look
more towards the preferred object or answer option), as it requires interpreting patterns of eye
movements. In addition, teachers are known to differ largely in their way they interpret process data
(Molenaar & Knoop-van Campen, 2019) which, in the case of reading comprehension tasks, may depend
even more based on their own vision of (the importance of) efficient reading and reading strategies.
Thus, it is unclear which information teachers would be able to extract from gaze displays of students’
reading behavior, and whether this is consistent between teachers.

1.3 The present study

The present study investigated how teachers interpret gaze displays and whether and how they
would want to use gaze displays in teaching reading comprehension. Gaze displays are an innovative
tool that could potentially support reading instruction, and the questions addressed in this study are
timely as eye-tracking technology is rapidly developing and might become available for use in schools
in the near future (as mentioned earlier rudimentary eye tracking is presently already enabled through
webcams on regular laptops). Moreover, these questions are not only relevant for reading
comprehension research and practice, but will also add to eye-tracking research on the use of gaze
displays, by investigating whether people can also interpret gaze displays of more complex tasks.

Specifically, we examined whether teachers could discriminate between gaze displays that show
different reading strategies and whether there was consistency among teachers in interpreting the same
gaze displays. If teachers discriminate between gaze displays that reflect different reading strategies
(i.e., distinguish between displays in their interpretation of them), this reflects that the visual information
in the displays is interpreted in terms of (reading) processes that differ between students. If teachers are
consistent in their interpretation of the same display (i.e., teachers agree in their interpretation of a
display), this indicates that extracted information is interpreted similarly between teachers. Finally, we
examined the promises and pitfalls teachers reported in working with gaze displays.

2. Method

2.1 Participants

Participants were teachers who teach the subject Dutch at secondary schools (in the senior
general and/or university preparatory tracks) across the Netherlands and as such, are knowledgeable
ofreading comprehension strategies. All schools in the Netherlands in which senior general and/or
university preparatory is taught were invited by e-mail to participate. Informed consent was provided
by 125 participants. Only participants who answered all questions for at least one display were included,
which totals 60 participants (46 female). The exact number of participants differs between analyses and
is reported in the results section. For the full sample, teachers’ mean age was 45.4 (SD = 12.8) and they
reported an average of 13.1 (SD = 9.2) years of working experience (range 0-38 years).

2.2 Design

An explorative approach with open questions was used to elicit thoughts from teachers about
gaze displays. In a questionnaire, secondary school teachers were presented with three different gaze
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displays of students who completed a reading comprehension assignment (see Figure 1). Teachers typed
a response to three open questions per display and two open questions about displays in general. The
Learning Analytics Process Model (Verbert et al., 2014) was used to query teachers’ awareness of the
gaze displays (what did teachers observe), their interpretation (how did teachers interpret this
information), and their enactment (how did teachers intend to act upon this information).

Concerning the question of how teachers interpret gaze displays, we coded their answers and
examined whether teachers discriminate between gaze displays of different students and whether there
is consistency among teachers regarding interpreting the same gaze displays. Finally, we examined the
promises and pitfalls teachers reported in working with gaze displays by asking them about their views
on implementing gaze displays in general in their reading comprehension education.

Figure 1b. Gaze display Y.

e

Minder enthousiast

Figure Ic. Gaze display Z.

2.2 Instruments

2.2.1 Gaze displays

Three static displays were used (see Figure 1). The displays were images of the eye-movement
locations during the full trial. The gaze displays were taken from an earlier study (Knoop-van Campen
et al., 2021). In that study, students received reading comprehension assignments which they made
voluntary without time limit. Students received a reading comprehension task (“Which advantages of
self-driving trucks are mentioned in the text?”’), and subsequently were presented with the text in which
they had to find the answer. The text consisted of three paragraphs (three Areas of Interest: AOIs) and
was preceded by an open-ended question of which the answer is situated in the second paragraph (bottom
left). After reading the text, they typed in their answer (without the opportunity to visit the text again).

An SMI RED-500 eye-tracker (SMI vision, Berlin, Germany) captured students’ eye
movements during reading at 250 Hz. Gaze displays were developed in BeGaze 3.7 (SMI vision, Berlin,
Germany) using the scanpath utility. Fixations were shown as circles with the size of the circle
corresponding to the fixation duration (500 ms = 1 degree). Saccades were shown as lines between
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fixations. Fixations and saccades were defined using SMI’s standard velocity-based event-detection
algorithm with peak velocity threshold of 40 degrees/second and minimum fixation duration of 50 ms.

The three gaze displays varied on the type of reading strategy used. The reading strategy
(intensive or selective) was quantified with a so-called disparity score, which captures the duration of
fixations across different parts of the text (see (Knoop-van Campen et al., 2021, for more information).
This disparity score was calculated based on the standard deviation of the weighted fixation duration
times in the three paragraphs. When the standard deviation is low, an equal amount of attention was
given to all three paragraphs, while a high standard deviation indicates that the student focused mostly
on one part of the text. This disparity score could vary between 0 (attention evenly divided over the
three AOI’s: SD of 33%, 33%, and 33% is 0) and 57 (attention 100% focused on one AOI: SD of 100%,
0%, and 0% is 57). Based on an experts’ cut-off point and hand-coded validation, disparity scores below
14 were considered intensive reading strategies, and above 14 were considered selective reading
strategies.

The three selected displays showed a clear intensive strategy (display X: disparity score = 1.42),
a clear selective strategy (Display Y: disparity score = 25.25) and a borderline intensive strategy (display
Z: disparity score = 11.73). Data quality was expressed in the tracking ratio (percentage of time samples
where a valid x- & y-coordinate was recorded: display X: 97%, display Y: 98%, display Z: 100%) and
deviation scores as retrieved using a four-point validation procedure after nine-point calibration (M =
.62, 8D = .53.

2.2.2 Measures

To elicit thoughts from teachers about their awareness, interpretation, and enactment of the gaze
displays, three open-ended questions reflected these phases of the Learning Analytics Process Model
(Verbert et al., 2014), see Table 1. To optimally grasp teachers’ motives, opinions on and attitudes
towards gaze displays, the open-ended questions were phrased according to the interpretive paradigm
(Tijmstra & Boeije, 2011) in such a way that allowed teachers to elaborate on their thoughts (e.g.,
“Please feel free to describe everything that comes to mind.”).

Table 1

Questions for Awareness, Interpretation, and Enactment

Phase Question

Awareness phase “Please take your time to look at the display and explain what you see. What draws
your attention? Please be as specific as possible.”

Interpretation phase ~ “You have just described the display, what does this tell you about the reading
behavior of the student? Please write down everything that you think can be seen in
this display.”

Enactment phase “If this were your student, after viewing and analyzing this display, what would you
like to do or do next? Consider, for example, adjustments in your education,
instruction, or supervision. Describe your considerations for whether or not to
initiate these actions.”

To collect teachers’ perceived promises and pitfalls of gaze displays, also open-ended questions
asked whether they thought gaze displays could be useful in their educational practices. First, they were
asked “Do you feel that gaze displays of your students would help you as a teacher to have a deeper,
better, or other insight into the reading behavior of your students? Why do you think so?”. Then, they
were asked “Would you use gaze displays of your students (in the future) if this would be easy to realize?
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For which goal would you use those displays? Which concrete actions would you want to realize?”.
Again, teachers were invited to write down their answers.

2.2.4 Procedure

The online survey was developed in Qualtrics (Qualtrics, Provo, UT). The online survey mode
enabled teachers to complete the survey at any time and place that was suitable for them within three
weeks after receiving the invitation. Teachers spent on average approximately 23 minutes to complete
the survey.

In this questionnaire, informed consent was given, following which participants answered
demographic questions. Next, the different components of gaze displays were shortly explained (i.e.,
circles show where a person looks, larger fixations represent longer reading times, lines shown the route
over the stimulus). Then the reading comprehension question and the accompanying text were displayed
so teachers could become familiar with the material and knew students’ reading objective. Next, teachers
were presented with consecutively the three gaze displays with corresponding questions (displays were
anonymized, so teachers did not receive any student characteristic). The order in which the three gaze
displays were presented, was randomized. Last, teachers were asked to comment on the usability of gaze
displays in education in general.

2.2.5 Data analyses

The Learning Analytics Process Model (Verbert et al., 2014) was used as the basis for coding the written
responses of awareness, interpretation, and enactment of gaze displays. Additionally, open coding of all
answers was conducted, to which (if necessary), theoretically relevant codes were added (such as those
for strategies). To enable expressing consistency and discrimination, we created contrasting code scores
for awareness and interpretation. For example, a score of 1 was given on the code ‘Title’ if the teacher
mentioned that the student looked at the title, and a score of -1 was given if the teacher mentioned that
the student did not look at the title. If the teacher did not mention the title at all, no score was given for
that code. See Appendix A for the codebook including coding instructions and examples.

Coding took place in three rounds and by four coders. First, all four coders each coded the same
ten cases and compared and discussed their answers, based on which the codebook was adapted. In
round two, each coder coded 25% of the data plus 20% (in total 31 cases) as a second coder. The average
Krippendorffs Alphal was 0.56 and the average percentage overlap was 92%. All variables (12 variables
in total) with a Krippendorffs Alpha <.60 or percentage overlap <.80 were discussed. In round 3, these
variables were recoded and a new 20% of overlapping cases were coded. One variable with a
Krippendorffs Alpha of 0 was removed because only a few participants mentioned it. The final average
Krippendorffs Alpha was 0.7 and the average percentage overlap was 94.1%2.

For analyses, scores of 0 were defined as system-missing values, and subsequently, chi-squared
tests were used to quantify teachers’ discrimination of displays. We considered a significant chi-square
test as support that teachers discriminate between gaze displays on that code because it means that the
pattern of -1 scores and 1 scores differs between gaze displays and that enough teachers mentioned this
code to have the statistical power to detect differences. The average consistency within a code was the
percentage of teachers who mentioned the most-mentioned score (either -1 or 1), averaged over the three
displays. Consistency ranged between 50% (equal numbers of answers were scored as -1 or 1) to 100%
(all answers were scored the same, as either -1 or 1).

The coding process for the perceived promises and pitfalls of gaze displays was similar to that
of awareness, interpretation, and enactment. Each of the four coders coded 25% of the data and an

! Krippendorffs Alpha was calculated using the KALPHA macro in SPSS at the nominal measurement level
(Hayes & Krippendorff, 2007) because it enables the inclusion of four coders.

2 Note that Krippendorffs alpha is sensitive to low-prevalent scores, especially with binary variables (like our
enactment codes). In this study, almost all codes have low-prevalent scores. So, in combination with the high
percentage overlap, we consider the reliability acceptable.
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additional 31 cases as a second coder (63% of data double coded). The average Krippendorffs Alpha
was 0.71 and the percentage overlap was 93%. The three variables with a Krippendorffs Alpha <.60 or
a percentage overlap of < .80 were discussed. Two of those were removed because the code was only
used four times. The third variable was coded again and all cases were double-coded. However,
Krippendorffs Alpha was negative after recoding, and since this code was also quite uncommon, it was
dropped too. The final Krippendorffs Alpha thus stayed 0.71 with 93% overlap. Answers to the two
questions were originally coded separately for each question, but most codes were combined since
teachers reported pitfalls and promises as a response to both questions. See Appendix A for the final
codebook.

3. Results

3.1 Awareness phase
3.1.1 Discrimination

Table 2 provides an overview of the frequency of scores per code per display.

Table 2

Frequency of Scores per Code about Awareness

Display Difference between
X Y Z displays

-1 1 -1 1 -1 1 n 7 p
Title 0 6 6 0 0 6 18 18.00 <.001
Subheading 1 2 2 2 2 6 1 15 2.14 34
Subheading 2 2 2 3 2 6 1 16 1.77 41
Paragraph 1 2 4 1 26 1 18 52 6.32 .04
Paragraph 2 0 8 1 29 0 29 67 1.25 .54
Paragraph 3 3 5 31 3 23 7 72 11.51 .003
Image 10 0 3 0 1 11 25 21.28 <.001
Everything 0 26 9 1 2 6 44 31.20 <.001
Important words 7 6 2 9 6 9 39 3.23 20
Rereading 4 12 1 9 0 10 36 3.39 .18
Total 30 71 59 81 45 98

Note. A significant chi-squared test is interpreted as support that teachers discriminated between gaze displays
on that code. A total of 55 answers were included for display X, 56 for display Y, and 55 for display Z. Score -1
is used if the teacher mentions that the code is not or rarely looked at, score 1 is used if the teacher mentions that
the code is looked at, or often looked at.

The main differences between the three displays were in the way the respective students looked
at the title, paragraph 3, and the image (see Figure 1). These differences were reflected in the remarks
of the teachers (see Table 2): They discriminated between the three gaze displays for the title, paragraph
3, the image, and whether or not the student looked at everything, but not for subheading 1, subheading
2, paragraph 2, important words, and rereading. Surprisingly, teachers also discriminated between the
three displays for paragraph 1, whereas the displays showed no obvious difference. This seems to be
caused by more teachers mentioning paragraph 1 in displays Y and Z versus only a few teachers
mentioning paragraph 1 in display X.

123 | FLR



Knoop-van Campen, Kok et al

3.1.2 Consistency

Figure 2 shows the consistency (averaged over three displays) in each of the ‘awareness’ codes.
A high consistency indicates that most teachers expressed observing the same viewing behavior. The
three most consistent codes were image, paragraph 2, and title. For each of those, almost 100 % of
teachers’ remarks were in the same direction. Variables in which teachers are least consistent were
subheadings 1 and 2, and important words.

Title

Paragraph2
Image
Rereading
Everything
Paragraph1
Paragraph3
Subheading?2
Importantwords

Subheadingl

50% 55% 60% 65% 70% 75% 80% 85% 90% 95% 100%

Consistency (%)

Figure 2. The Average Consistency within Awareness Codes.

Note. Average consistency within a code is expressed as the average percentage of teachers who mention the
most-mentioned score (either -1 or 1). A higher percentage means more consistency in answers, minimum
consistency is 50% (equal number of remarks scores as -1 and as 1).

3.2 Interpretation phase
3.2.1 Discrimination

The main difference between gaze displays was in the reading strategy (see method section).
Table 3 shows the frequencies with which each of the reading strategies were mentioned for each
display. A Chi-squared test showed a significant discrimination between displays, y’(6) = 37.12, p <
.001, which is in line with the eye-tracking data: Display X shows an intensive strategy, display Y shows
a selective strategy, and display Z showed a borderline intensive strategy.

Table 3
Frequencies for the Reading Strategies
Display
X Y 4

Selective strategy 5 26 19
Intensive strategy 11 0 4
Unspecified strategy 1 4 0
No strategy 12 4 3
Total 29 34 26
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Apart from those overall reading strategies, teachers made remarks about more specific reading
strategies, like the use of headings and signal words as strategies (see Table 4). Teachers discriminated
between displays for the use of signal words but not for the use of headings.

Next to reading strategies, teachers also wrote down other interpretations of the gaze displays
(see Table 4). Teachers discriminated between displays for confidence and reading time but not for task
performance, efficiency, concentration, and motivation.

Table 4
Frequency of Scores for each Code about Interpretation
Display Difference between
X Y Z Displays
low  high low high low high n P p
Use Signal Words 7 2 1 8 3 4 25 8.12 .02
Use Headings 1 2 1 6 2 1 13 2.72 .26
Confidence 5 1 1 5 5 0 17 9.70 .008
Task Performance 0 1 2 3 2 2 10 0.83 .66
Reading time* 6 3 1 4 8 0 22 9.09 .01
Efficiency 1 0 1 2 2 0 6 3.00 22
Concentration 7 1 6 0 10 1 25 0.76 .68
Motivation 1 2 2 0 1 0 6 3.00 22
Total 45 24 45 32 55 12

Note. *For reading time, the score low was used if the student was mentioned to be slow, and the score high was
used if the student was mentioned to be quick.

3.2.2 Consistency

Figure 3 shows the average consistency within the interpretation codes. Consistency was highest
for concentration, motivation, and confidence. Consistency was lowest (but still relatively high) for task
performance, use of headings, and the use of signal words.

Performance
UseHeadings
UseSignalWords

Time

Codes

Efficiency
Confidence
Motivation

Concentration

0% 20% 40% 60% 80% 100%
Consistency (%)

Figure 3. The Average Consistency within Interpretation Codes.

125 | FLR



Knoop-van Campen, Kok et al

Note. Consistency (averaged over the three displays) within a code is expressed as the average percentage of
teachers who mention the most-mentioned score (-1 or 1). Higher means more consistency in answers.

Table 3 shows consistency in the remarks regarding reading strategies. Display X shows
relatively low consistency in codes (41%), in contrast to displays Y and Z (consistency respectively 76%
and 73%), where most teachers remarked that a selective strategy was used. The relative low consistency
on display X could be explained by the finding that the score ‘no strategy’ was given to sentences like
‘reads the full text without a clear strategy’ (P017X). In display X, the scores ‘intensive strategy’ and
‘no strategy’ together make up 79% of the remarks.

3.3 Enactment phase

In the enactment phase, the main contrast was found between teachers who deem no actions
necessary and those that would act on the gaze display. Additionally, several teachers mentioned that
they need more information than just the gaze display. Table 5 provides an overview of the scores per
display.

Table 5

Frequency of Enactment Codes

No action needed
Give compliment

—_
—_
W |© W [N

Total (no action needed)

Instruction-explanation

N W B W[ = [
Pk
\S)

Instruction-modelling 0 2
Instruction-other 3 1
Adapt task 16 18 13
Other action 1 0 3
Total (any action) 40 32 43
Need more information from a conversation 5 10 7
Need more information on performance 2 1 0
Need more information (other) 1 4 3
Total (need any additional information) 7 13 8
Total main categories 50 57 54
Do not know 2 1 1
n 53 55 54

Note. Four remarks included both that actions would not be needed and that action would be taken (for example:
Depending on the goal of the learning activity, they would provide instruction or do nothing). Those participants
were excluded from the table and the Chi-squared test to meet the assumption that each participant only
contributes to one row.

3.3.1 Discrimination

A chi-squared test was executed to investigate whether teachers would discriminate between
displays regarding either initiating or not initiating action (any action vs. no action needed). The chi-
squared test showed significant discrimination between the three displays, x°(2) = 10.610, p = .005.
Teachers were most likely to act on displays X and Z, and less so on display Y.
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3.3.2 Consistency

The consistency was lowest for display Y, 72% of teachers would act on the displays, whereas
for both displays X and Z almost all teachers (93%) would act on the displays.

3.4. Promises and pitfalls of gaze displays in reading education

Finally, we asked teachers which general promises and pitfalls they saw in working with gaze
displays to support reading instruction. Most teachers responded positively (n =31, 61%) or moderately
positive (n = 15, 29%) to the question of whether the gaze displays would help them gather a deeper,
better, or other insight into the reading behavior of their students. Only five teachers (10%) said displays
would not support them. Furthermore, most teachers expressed a willingness to use gaze displays if this
would be easy to realize. A total of 29 teachers (57%) would use them, 17 (33%) would maybe use
them, 3 (6%) would not use them, and 2 teachers (4%) did not answer this question.

Promises of gaze displays mentioned by teachers were to give them insight into students reading
behavior (n = 44, 86%). Additionally, part of the teachers said they would use displays to provide
students with an insight into their own reading behavior, for example as feedback (n = 18, 35%). Next
to that, several other applications were mentioned, such as supporting reading motivation and
stimulating parent engagement. An important pitfall voiced by teachers was that they lack knowledge
about eye tracking and feel that they need more training in gaze display interpretation (n = 11, 22%).
Teachers also voiced practical concerns such as lack of time and resources (n =9, 18%).

4. Discussion

We investigated how teachers interpret and would implement gaze displays in teaching reading
comprehension. Using the Learning Analytics Process Model (Verbert et al., 2014) we examined
whether teachers discriminated between gaze displays and whether there was consistency among
teachers.

4.1 Discrimination and Consistency in Remarks about Gaze Displays

In the awareness phase, the teachers’ pattern of remarks largely mirrors the actual pattern of
eye-tracking data. This is reflected in the discrimination between gaze displays that differ and the limited
discrimination in codes if gaze displays are minimally different. This suggests that teachers are indeed
able to interpret the gaze displays in terms of the coded concepts. Inconsistency among teachers seems
to stem from expectations of teachers and/or from data-quality issues. For example, whereas most
teachers said that paragraph 3 is hardly read, some teachers said that paragraph 3 was read more than
expected. E.g., “[the student] looks at section 4 of 5 more intensively, whereas those are not necessary
to answer the question” (P004Z). Thus, whereas remarks coded as awareness might reflect just what can
be seen, they are already influenced by the expectations that teachers have about how the student should
look at the text. This is in line with the findings of Knoop-van Campen and Molenaar (2020) that
teachers’ use of learning analytics information is embedded in their professional routines and
expectations.

In the interpretation phase, many teachers interpreted gaze displays in terms of reading
strategies. They discriminated correctly between displays and they were quite consistent in that. This
supports the work of Knoop-van Campen and colleagues (2021) by showing that teachers can extract
reading strategies from gaze displays. More detailed information about reading strategies such as the
use of headings and signal words is gathered from the gaze displays, although not very consistently.
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Interestingly, teachers also made inferences about other aspects of students’ performance from the
displays. For instance, concentration was quite consistently mentioned, although teachers did not
discriminate between displays and generally interpreted the displays as showing low concentration. As
we did not have information about students’ concentration, it is not possible to judge the accuracy of
these aspects of teachers’ interpretations. It is important to investigate in future research to what extent
gaze displays reliably reflect other aspects of study behavior or task performance, such as concentration,
confidence, or invested effort and to what extent teachers can reliably pick up on this. On the one hand,
it is not unlikely that these aspects of study behaviour can be inferred to a certain extent from specific
eye movement patterns (cf. Emhardt et al., 2020; Rosengrant et al., 2021). On the other hand, we also
know from research on teachers’ judgments of students’ performance, that teachers have a strong
inclination to use more generic student characteristics in making those judgments (e.g., the motivation
or effort they generally display in class), and that they will even ‘fabricate’ student characteristics when
they lack information on a student’s identity. That is, when asked to judge students’ text comprehension
or math performance based on performance data (i.e., a causal diagram the student filled out about the
text), teachers tend to use the information they have about student characteristics, such as motivation,
gender, intelligence, or concentration in class, to inform their judgments. However, teachers still do so
even when they are presented with anonymized performance data, making statements about students
having sloppy habits, having low concentration, being clever or uncertain, even though they did not
know who the student was (Oudman et al., 2018; Van de Pol et al., 2021). Previous research in the
classroom has shown that learning analytics can decrease teachers’ bias towards students (Knoop-van
Campen et al., 2021). If teachers could reliably infer other aspects of study behavior or task performance
(such as students concentration or effort on that specific task) from gaze displays, this could support
teachers in providing better feedback and guidance on students learning processes.

In the enactment phase, most teachers would act on the displayed viewing behavior in some
way, although teachers did discriminate between the three displays. Consistency was thus relatively
high. Most actions that teachers mentioned concerned reading strategies. For example, explaining or
modelling reading strategies to the student or adapting the task such that other reading strategies would
be useful. These results support the notion of Xhakaj et al. (2017) that teachers can act on information
on a display by altering their instruction, and that this positively affects their teaching (Knoop-van
Campen et al., 2021). Apart from that, several teachers mention that the use of gaze displays alone does
not provide enough information to act on.

Whereas teachers showed a certain amount of discrimination between displays and consistency
within displays in all three stages, discrimination and consistency are still far from perfect in our sample.
However, note that we did not train teachers to interpret gaze displays. Most teachers had never seen
gaze displays before. This interpretation should thus be considered the lower boundary, and with more
information, training, and practice, performance is likely to improve (Rienties et al., 2018).

4.2 Promises and pitfalls of gaze displays in reading education

Overall, the teachers were positive about the application of gaze displays in practice. They see
many possible applications, but also acknowledge practical problems, even though these might decrease
as time passes by and with technological improvements. Teachers saw applications of gaze displays
both for their monitoring of student’s reading behavior (our intended application), but also considered
gaze displays as potential feedback to students, which is an interesting idea that warrants further research
(see e.g., Henneman et al., 2014, for an example of gaze as feedback in emergency medicine).

4.3 Limitations and Future Research
The present study had some limitations and also leads to suggestions for future research. First,

interpretation performance is dependent on the display itself (Van Leeuwen et al., 2019). In this study,
we selected displays of data that were not perfect. This is likely to impacte performance, but is also
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likely to happen in classroom situations, thus providing a realistic reflection of classroom practice. Also,
the design of the display may have impacted how teachers interpreted it. For example, Van
Wermeskerken and colleagues (2018) found differences between static and dynamic displays regarding
participants’ interpretation performance. Furthermore, gaze behavior is not always straightforward. For
example, displays X and Y showed clear examples of the two reading strategies, and indeed, teachers
were relatively consistent in describing these strategies. Display Z showed more of a borderline strategy,
which was reflected in a lower consistency in teachers’ remarks. As such, it would be relevant to
investigate how characteristics of gaze displays impact teachers’ interpretation performance.

Secondly, due to the current set-up with open questions, it was not possible to assess the
accuracy of most statements that teachers made regarding the eye-tracking data. Since the study aimed
to unveil teachers’ thoughts about gaze displays (i.e., what information they would extract from a gaze
display), we do not have the information from students regarding, for example, their motivation or
concentration. In addition, as we asked teachers to elaborate on the presented displays, it was not feasible
to use more than a few displays in the present study. Future research could seek a more confirmative
approach, in which more displays are used that vary systematically over a larger set of measurements
(e.g., strategies, reading performance, motivation, confidence) and in which teachers are asked to rate
these measures (see for example the work of Emhardt et al., 2020). Future research could examine
whether patterns of viewing behavior teachers distinguish relate to actual student behavior. For instance,
teachers interpreted the use of headings and signal words from the gaze displays. Think-aloud studies
could be used to investigate whether students used those strategies (Ericsson & Simon, 1993).

Third, our use of contrasting codes allowed us to make tentative statements about teachers’
judgment accuracy: High consistency combined with high discrimination is necessary if teachers were
to validly use gaze displays to act upon. While this approach sensitized us to those contrasts, at the same
time it may have diminished our attention to comments that were hard to capture in contrasts.

Finally, teachers were generally very positive about the gaze displays. However, participants
who did not like the displays had probably selected themselves out earlier in the questionnaire. Indeed,
only 41% of the participants who provided informed consent finished the survey. Further research is
required to understand the willingness to use gaze displays in a representative sample of the population.

4.4 Practical applications

This study provides initial steps towards using gaze displays in the classroom to improve
students’ reading comprehension, a skill that is central in many school subjects. The findings are
promising, showing that even untrained teachers seem able to interpret gaze displays of reading
assignments to some extent. Training and guidelines could be developed to aid teachers in the
interpretation of gaze displays as many teachers mentioned that they would like to know more about
how to interpret gaze displays. Although future research is needed (e.g., on optimal display design,
impact of gaze displays on teachers’ actions in practice, and consecutive on student achievement), our
results suggest that in the near future, gaze displays may indeed be used to support teachers in
determining which reading strategy a student uses, information that cannot easily or reliably be retrieved
another way. Although eye tracking technology is at present not yet widely available to schools, this can
be expected to change in the near future, as low-cost webcam-based eye tracking solutions are being
developed that can be used with regular laptops with camera-function (e.g., Madsen et al., 2021) and the
quality of such build-in cameras increases swiftly. It is thus certainly plausible that in the near future,
students’ eye movements can be tracked during reading tasks (or other learning tasks) and that
information on their eye movements can be visualized for teachers and used in educational practices.
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4.5 Conclusion

This study provides first insights into how teachers interpret gaze displays as a form of learning
analytics in educational practice. Earlier literature showed that gaze displays can be interpreted in terms
of the search target, viewing task, preference, or answer to a multiple-choice question (Bahle et al.,
2017; Emhardt et al., 2020; Foulsham & Lock, 2015; Van Wermeskerken et al., 2018; Zelinsky et al.,
2013). Our results add to and extend findings from earlier research by showing that gaze displays of
reading strategies can be meaningfully interpreted by teachers, which is arguably a substantially more
complex task than making inferences about people’s objects or answer preferences from gaze displays.

Teachers’ remarks about what they saw in the gaze displays (awareness phase) mostly
overlapped with the actual pattern of eye-tracking data. We found that teachers interpreted reading
strategies in the gaze displays (interpretation phase) quite well, and also interpreted them as reflecting
other concepts, such as motivation and concentration. Teachers based their initiated actions on the gaze
displays (enactment phase). Participants were generally positive about using gaze displays in education,
both to inform themselves as well as feedback for students, although they mentioned practical issues
and a need for more information as areas for improvement.

To conclude, gaze displays in reading education seem to be a promising form of learning
analytics in education, by providing teachers insight into the reading process of their students, and
teachers seem to be willing to incorporate gaze displays in their (future) education. Future research
should further explore the possibilities of the use of gaze displays in educational practice.

Keypoints

(®  Gaze displays are visualizations of viewing behavior, for example showing how students
read a text

(®  Teachers could detect the reading strategy used by the student whose eye movements were
displayed quite well

(®  Teachers inferences about the reading strategies were generally consistent across teachers
and discriminated between displays

(®  Teachers’ remarks about gaze displays provide important information about the feasibility
of implementing gaze displays in practice

(®  Teachers were generally positive about the gaze displays and are willing to use them in their
practice as additional information about their students
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Appendix A: Codebook and detailed overview coding process

For awareness, we coded whether teachers mentioned that the student looked at or paid attention to the separate
AOQIs (i.e., title, subheadings 1 and 2, section 1, 2, 3, and the image). A score of 1 was given if the teacher
mentioned that the student looked (a lot) at this part of the stimulus, and a score of -1 was given if the teacher
mentions that the student did not look at this part of the stimulus (also if the teacher mentioned ‘missing’,
‘looking only a little bit at’). In addition to the AOIls, we also coded looking at ‘everything’, ‘important
words/sentences’, ‘rereading’ with scores 1 and -1. If a code was not mentioned or if, in rare cases, both scores
could be applied, the score 0 (missing value) was applied.

A similar approach was used for interpretation, but here 1 refers to high (e.g., high performance) and
-1 refers to low (e.g., low confidence). These scores were used for ‘confidence’, ‘performance’, ‘reading time’,
‘efficiency’, “use of signal words’, ‘use of headings’, ‘concentration’, and ‘motivation’. Note that for reading
time, score 1 refers to quick reading and score -1 refers to slow reading. Finally, the type of strategy was scored
as intensive, selective, general (any strategy, but unclear which strategy), or no strategy.

For enactment, the form of contrast described above was not possible, so for those codes, only 1 (code
mentioned) or 0 (code not mentioned) were scored. The codes were ‘no action is needed’, ‘give a compliment’,
‘provide instruction (in the form of an explanation / modelling / another form)’, ‘adapt the assignment’, ‘need
more information (from a conversation with student / the performance / other information)’, ‘I do not know
how to act on this’, ‘other actions’. To make contrasting codes, we additionally recoded codes into ‘any action’
(any form of enactment mentioned) versus ‘no action’ (teacher writes that no action is needed or only the
action ‘give a compliment”).

Instructions awareness, interpretation, and enactment

Code the three questions together, i.e., codes for awareness can also be scored if this information is provided
in the second question. Code what is actually said and avoid making inferences, i.e., do not code ‘everything’
if a participant summed up all different parts, but only if the person actually said that ‘everything’ was read.

For awareness and interpretation, two scores are available: -1 and 1. Score 0 if this code is not
mentioned (missing value). Score -1 if the negative form (see definitions) is mentioned and 1 if the positive
form (see definitions) is mentioned. If something is mentioned, but it is unclear whether -1 or 1 should be
coded, score as 0. For Enactment, only 0 (not mentioned) and 1 (mentioned) are possible.

If a person refers back to a previous answer, simply code that as everything not mentioned (as it is
impossible to know which aspects of the other answer the person refers to).

All codes are identical for displays X, Y, and Z.
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Awareness

Codes that answer: What do I see? Codes under this heading are about the stimulus and
gaze behavior without a reference to the cognitive processes of the student.

Words like “looking at” [kijken naar], “pay attention to” [aandacht hebben voor/letten op]
should be coded as awareness because they do not refer to the cognitive conscious

processing.

1: Score 1 if the teacher mentions looking (a lot) at this part of the display.

-1: Score -1 if the teacher mentions not looking at this part of the display (also: missing
[missen], not looking at [niet kijken naar], looking only a little bit at [weinig kijken naar]
0: Score 0 if the part of the display is not mentioned (missing).

Code

Explanation

Example 1

Example - 1

Title (trucks
without drivers)

Subheading 1

Subheading 2

First paragraph

Second paragraph
(contains answer)

Third paragraph
(and/or ‘final)

Looking at the title yes/no

Looking at the first subheading
(Note. When "looking at the
subheadings" both subheading 1
and subheading 2 are coded).
Looking at the second subheading
(Note. When "looking at the
subheadings" both subheading 1
and subheading 2 are coded).
Looking at the first paragraph.
Explicitly mentioned as such, or if
it cannot interpreted otherwise

Looking at the second paragraph.
Explicitly mentioned as such, or if
it cannot interpreted otherwise

Looking at the third paragraph.
Explicitly mentioned as such, or if
it cannot interpreted otherwise

Student looked at the title

Looks at/spends (a lot of)
attention on the header

Looks at/spends (a lot of)
attention on the first
subheading

Looks at/spends (a lot of)
attention on the second
subheading

Looks at/spends (a lot of)
attention on the first
paragraph

Looks at/spends (a lot of)
attention on the second
paragraph

Looks at/spends (a lot of)
attention on the third/last
paragraph.

Student ignored/did not
look at title

Does not look at/spend
little or no attention on
the header

Does not look at/spend
little or no attention on
the first subheading

Does not look at/spend
little or no attention on
the second subheading

Does not look at/spend
little or no attention on
the first paragraph.
Skips part/section in this
paragraph.

Does not look at/spend
little or no attention on
the second paragraph.
Skips part/section in this
paragraph.

Does not look at/spend
little or no attention on
the third paragraph.
Skips part/section in this
paragraph.

Image Looking at the picture. Looks at/spends (a lot of)  Does not look at/spend
attention on the picture little or no attention on
the picture.
Everything Evenly read. Read the entire text. Reads everything/ looks Reads only part of the
Only code if it is explicitly at everything text/ does not read
mentioned that all/not all was read everything
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(not if you can infer it by
information about the individual
paragraphs).
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Important When mentioned looking at/ paying Looks at/spends (a lot of)  Does not look at/spend
words/phrases & attention to important words, attention on the keywords, little or no attention on
difficult words important phrases, difficult words focus on important words.  keywords, important
or difficult phrases, and keywords =~ More circles at keywords.  words. No (extra) circles
or keyphrases The largest circles are at  at keywords.
keywords (driver,
highway, safety, stop, bill,
self-driving trucks).

Rereading Rereading versus no rereading Reads back a lot/ Little rereading

rereading

Interpretation Sensemaking, what are the analytics telling me? Interpretation involves the link to the
learner's cognitive process, conscious actions, processing, and interpretation. It also includes
judgments from the teacher.

1: they refer to high (e.g., high performance)
-1: remarks refer to low (e.g., low confidence)
0: the interpretation is not mentioned (missing).

Code Explanation Example 1 Example - 1

Confidence Remarks on the student's self- Feels that he has Uncertain perhaps.
confidence. understood the text after

paragraph 2.

Performance Comments on student performance/ The student got it right/  Ineffective reading.
response/ efficacy. has the right answer.
Only addresses the answer/reading
comprehension outcome.

Time Remarks on the amount of time the Quick reader/ fast Slow reader/ slow
student spent on the text. Caution: The student spends a
remarks about (in)efficiency should very long time on the
NOT be coded here but only be text
coded under ‘efficiency’.

Efficiency Remarks about the learners’ Very efficient read/ Not efficient read/
efficiency (combination of time and  efficient reading inefficient reading
performance). behavior behavior
Only code if the teacher writes:
efficiently.

Type of strategy Here, the type of strategy is coded as  Intensive strategy: Searching/selective

intensive or searching,.

Use score 0 if the type of strategy is
not mentioned, and see next code if a
strategy is mentioned, but it’s not
clear which strategy.

everything/intensive
reading

(do not code here if the
behavior is descriptive,
then code as awareness).
This student reads the
entire text accurately.

strategy: reads only part
of the text.

Relevant synonyms are:
searching/ global/
scanning/ reading
headings/ focusing/
directed.

The student is
searching for the
answer.
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General strategy
versus no strategy

Use of signal/key /
important words

This code can only be used if the
type of strategy does not indicate
which strategy was used or when no
strategy was applied / it does not
appear that the students had a
deliberate approach.

Plan, strategy, approach.

This score cannot co-occur with a -1
or 1 on type or strategy.

“structure/structure element” alone
is not sufficient to code as a strategy

Remarks on the use of signal words.

Note that this is about using/
processing/ seeking, and therefore
not about seeing/noticing/look at (=
awareness).

Knoop-van Campen, Kok et al

He reads strategically.
The student has read
analytically.

What I see is that for
keywords, the student
has looked back in the
text to see what those
keywords refer to.

That the student is not
reading in a very
structured way / The
student needs to read in
a more structured way.
He just does something,
instead of following a
reading plan / Student
does not use a reading
strategy / Apparently,
the student is not
searching in a focused
way based on a thought
process but is searching
randomly in the text.
After reading the
introduction, this
Student was not guided
by the signal words

Use of Remarks on the use of headings Has (presumably) used Doesn't use headings to

(sub)headings and/or title. the subheads well. make sense of the text.
Note that this is about using/
processing/ seeking, and therefore
not about seeing/noticing/look at (=
awareness).

Concentration Remarks on the student's The student is very He seems distracted,
concentration. The opposite that also  focused/concentrated. struggling to stay on
belongs under this code is 'being task / thoughtless.
distracted'. Attention wanes.
Note: ‘attention wanes' depends on
context. That can also belong to
awareness (e.g., when teachers
mentioned that the last paragraph
was not read due to lack of attention).

Motivation Remarks on being motivated. Student is motivated/ The student is not
interested/ appears motivated, drops out,
interested. has no interest.

Enactment Translate interpretation into pedagogical actions. What would the teacher (want to) do now,
after seeing the display?

1: code is mentioned
0: code is not mentioned
Code Explanation

No action needed

Compliment

The teacher sees no need to act upon the gaze display.
E.g., "He did fine, I don't need to do anything".
The teacher indicates that he/she wants to compliment the student/ tell the student that

something was done well.

E.g., "I want to compliment him for focussing on the second paragraph".
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Instruction:
explanation

Instruction:
modelling
Instruction: other

Adapt assignment

Need more
information:
Conversation with
student

Need more

information: Need
performance score

Need more
information: other

Don’t know

Other actions

Knoop-van Campen, Kok et al

The teacher wants to provide instruction, explanation, clarification, support, guidance to

students on addressing (similar) texts.

E.g., "I would explain that here he had better looked at the headings first and only then at
the text". "I would especially emphasize reading headings".

The teacher wants to model (demonstrate) the text/comparative text to the student.

E.g., "I would show how 1/ to approach a text," or "Show how he can scan and then read

the important part."

Other instructions/actions toward the learner that are not included in explanation or

modeling.

Remarks that they would modify the assignment.
E.g., "Give an easier text" / "From now on give the questions afterwards and not before the

text".

This code can be given when the current assignment should be adjusted according to the
teacher, or when a follow-up assignment is given. It also includes giving instruction to
collaborate and having the student do something different (like reading out loud)

The teacher indicates that he wants more information before he can take an action. The
teacher wants to talk to the student first, ask what/why a student did something.

E.g., "Discuss with the student to find out how he handled this one" or "I would like to
know more about what the student thought about it first".

E.g., “Asking student if ...”

The teacher indicates that he would like more information before taking any action. The
teacher first wants to know if a student gave the right answer, and depending on that

information decide to do something.

E.g., "What did he score? That's important to know in combination with how he handled it.

Otherwise I can't give proper feedback".

The teacher indicates that he would like more information before taking any action.

This information does not include talking to the student or checking the answer/score given.
E.g., Is there a diagnosis of learning/ reading problems?

When a teacher indicates that he does not know what action he would like or could take

after seeing the gaze display.
E.g., "I have no idea."

Other actions a teacher would do based on the gaze display that do not fit into the other
categories. Remarks that are too vague or too short to categorize with certainty under

another code.

E.g. I could possibly use parent support or a class assistant.

Promises and pitfalls

Code Explanation Scores
Usefulness Answer to the question: “Do you feel that Negative: Explicit ‘no’ or if only pitfalls are
gaze display of your students would help you mentioned
asa teagher to have 2 deeper, better, or other Moderately positive: Explicit ‘maybe’ or if
insight into the reading behavior of your . . .
v both pitfalls and promises are mentioned
students?
Positive: Explicit “yes’, or if only promises
are mentioned
Use Answer to the question: “Would you use Negative: Explicit ‘no’ or if only pitfalls are

gaze displays of your students (in the future)
if this would be easy to realize?”

mentioned

Moderately positive: Explicit ‘maybe’ or if
both pitfalls and promises are mentioned

Positive: Explicit “yes’, or if only promises
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are mentioned

Promise Teachers see the promise of gaze displays for 1: Mentioned
information for Tnformmg the teacher (t.hey keep the 0 Not mentioned
teachers information and act on it)
Promise Teachers see the promise of gaze displays for 1: Mentioned
information for  informing the student (share the information, . .

0: Not mentioned
student e.g., as feedback).
Pitfall Teachers see their lack of knowledge of eye 1: Mentioned
knowledge about trgclgng asa plt'fall or unld only. implement 0: Not mentioned
eye tracking this if they receive more information about

gaze displays.

Pitfall practical = Teachers see practical problems as a pitfall, 1: Mentioned
problems for example that a lot of time or money needs

. 0: Not mentioned
to be invested.
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