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ABSTRACT

IS THE EFFECT OF PREQUESTIONS ON LEARNING FROM READING
PASSAGES DUE TO ATTENTION? AN EYE-TRACKING STUDY

BOSTAN, Esra
M.A. in Psychology

Supervisor: Asst. Prof. Dr. Erol OZCELIK
February 2022, 114 pages

Previous studies have shown that asking prequestions is an effective strategy
for learning, but there is not enough evidence demonstrating why prequestions lead to
a general benefit on learning. Considering this need, the goal of this study was to
investigate the effects of prequestions on learning outcomes and to reveal the
underlying reasons for this benefit on learning by using eye movement measurements.
In order to examine the effects of prequestions, half of the randomly selected
participants answered questions before reading the passage (Prequestion Group, n =
12), and the rest were given no prequestions (Control Group, n = 12). This study
showed that answering prequestions benefited general learning of both prequestioned
and non-prequestioned items. The participants in the Prequestion Group had better
post-test scores for the prequestioned items and longer complete fixation time, higher
fixation number on the prequestioned items than the Control Group due to top-down
attentional processes. In addition, the Prequestion Group had more gaze transitions
between the prequestioned items due to the integration processes than the Control
group. However, the Prequestion Group had higher post-test scores on the non-
prequestioned items, although they showed shorter complete fixation time and less

number of fixations on the non-prequestioned items than the Control Group.



Therefore, while attention can explain the effect of prequestions for prequestioned
items, attention is not sufficient to explain the impact of prequestions for non-

prequestioned items.

Keywords: Prequestion Effect, Eye-tracking, Top-down Attention, Integration
Processes, Learning.
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OKUMA PARCALARININ OGRENILMESINDE ON SORULARIN ETKIiSi
DIKKATTEN Mi KAYNAKLANIYOR? BiR GOZ iZLEME CALISMASI

BOSTAN, ESRA
Psikoloji Ylksek Lisans Tezi

Danisman: Dr. Ogr. Uyesi Erol OZCELIK
Subat 2022, 114 sayfa

Onceki galigmalar, énsoru sormanin dgrenme igin etkili bir strateji oldugunu
gostermistir, ancak dnsorularin neden 6grenme iizerinde genel bir faydaya yol actigini
gosteren yeterli kanit yoktur. Bu ihtiyagtan hareketle bu calismanin amaci, goz
hareketi 6l¢timlerini kullanarak 6n sorularin 6grenme ¢iktilarina etkisini arastirmak ve
bu yararin altinda yatan nedenleri ortaya ¢ikarmaktir. Onsorularin etkilerini incelemek
i¢in rastgele secilen katilimcilarin yaris1 metni okumadan 6nce sorulari yanitlamis
(Onsoru Grubu, n = 12) ve geri kalanina ise herhangi bir énsoru verilmemistir (Kontrol
Grubu, n = 12). Bu ¢alisma, 6nsorularin hem 6nceden sorulan hem de sorulmayan
maddelerin &grenilmesine fayda sagladigimi gdstermistir. Onsoru Grubundaki
katilimcilarin, yukaridan-asagiya dikkat siiregleri nedeniyle Kontrol Grubuna kiyasla,
onceden sorulan maddelerde daha yuksek son test puanina, tam sabitlenme suresine ve
sabitlenme sayisina sahip olduklar gériilmiistiir. Ayrica, Onsoru Grubu, entegrasyon
stirecleri nedeniyle, dnceden sorulan maddeler arasinda Kontrol grubuna goére daha
yiiksek bakis gecislerine sahiptirler. Bununla birlikte, Onsoru Grubu, 6énceden

sorulmayan maddelerde Kontrol Grubundan daha diisiik tam sabitleme siiresi ve

Vi



sabitleme sayilar1 gosterse de bu maddelerde daha iyi son test puanlarina sahip oldugu
bulunmustur. Bu nedenle dikkat, 6nceden sorulan maddelerde 6n sorularin etkisini
aciklayabilirken, 6nceden sorulmayan maddelerde 6nsorularin etkisini agiklamak igin

dikkat yeterli degildir.

Anahtar Sozcukler: On Soru Etkisi, Gz izleme, Yukaridan Asagiya Dikkat,

Entegrasyon Siiregleri, Ogrenme.
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CHAPTER I

INTRODUCTION

1.1. BACKGROUND OF THE CURRENT STUDY
1.1.1. Testing Effect

Previous studies on learning have shown that several learning strategies can
significantly improve students’ memory performance. One of the most effective
learning strategies is to answer questions about the material that has just been studied
(i.e., “testing”). Thus, after testing practice, students can have better memory or
transfer performance on tested information than in a restudy condition (i.e., the
condition of rereading the study material instead of the test practice). This benefit on

memory can be defined as a “testing effect”.

1.1.2. Pretesting Effect

Recent studies have focused more on whether the effect of answering questions
before learning some material (i.e., “pretesting”) enhances memory performance.
These studies suggest that when participants answer questions about the material
before they study that material, they could perform better when they answer the same
questions again. This effect on learning is referred to “pretesting effect” or
“prequestion effect”” (Carpenter and Toftness 2017; Hausman and Rhodes 2018).

For example, Richland et al. (2009) have examined the effects of prequestions
on learning. Their participants read a prose passage about vision and then were tested.
Participants in the Prequestion Group tried to answer open-ended questions before
reading the passage, whereas participants in the Control Group did not answer any
questions before reading. For all participants, post-test was evaluated with the
questions previously asked to the Prequestion Group (i.e., prequestioned materials)
and other questions that both groups had never seen before (i.e., non-prequestioned



materials). The results suggested that the participants given prequestions before
reading the passage had more correct answers to prequestions repeated in the post-test
than the Control Group.

Likewise, studies using various types of pre-test and post-test (e.g., multiple-
choice, cued recall, free recall) have shown a significant effect of prequestions on
learning from reading passages (Callender and McDaniel 2009; Carpenter 2009; Lima
and Jaeger 2020; Mulligan and Picklesimer 2016; Rickards and McCormick 1988;
Roediger and Butler 2011; Zaromb and Roediger 2010). These studies suggest that the
benefit of learning from prequestions may be limited; namely, the advantage of
prequestions is limited to only prequestioned items prior to reading a passage.
However, limited studies have shown the general benefit of learning for prequestions
and non-prequestions (Carpenter and Toftness 2017; Little and Bjork 2016; Pressley
et al. 1990; St. Hilaire et al. 2019). Therefore, it is unclear in the relevant literature
what causes the benefits of prequestions.

1.1.2.1. Possible Underlying Reasons of the Prequestion Effect

The pretesting can improve learning due to paying more attention to the
material. Recent eye-tracking studies support the relationship between learning and
the effect of prequestions that may result from attention (Grant and Spivey 2003;
Hyona et al. 1997 Inamdar and Pomplun 2003; Peterson et al. 2008; Reynolds et al.
1990; Yang et al. 2021). Integrative processes can also explain the impact of
prequestions (i.e., integrative prequestions) on learning because increased attention to
the material can facilitate the integration of information from prequestions (Jing et al.
2016; Johnson and Mayer 2012; Mason et al. 2015 2016; Wolters and Raffone 2008).

1.1.3. Replicating Study

St. Hilaire et al. ( Experiment 2; 2019) examined that integrative prequestions
enhance post-test performance for both prequestioned and non-prequestioned
materials, indicating a general benefit for learning. They conducted an experiment
where they randomly assigned participants to either the Prequestion Group or the
Control Group. Participants in the Prequestion Group answered two integrative
questions (i.e., prequestions) before reading the passage, and they answered all four

integrative questions ( i.e., both prequestions and non-prequestions) at the post-test.



However, participants in the Control Group did not answer any questions, and they
answered the same four integrative questions during the post-test.

The answers to integrative questions could be explicitly located in the passage,
but it was necessary to integrate and combine information from the different
paragraphs in the reading passage to answer these questions. In addition, participants
in the Prequestion Group, but not the participants in the Control Group, were supported
with additional instructions for enhancing performance on integrative prequestions.
The authors suggested that additional instructions can be essential for the participants
to integrate information successfully.

Firstly, two integrative prequestions were given to the Prequestion Group
before reading the material, whereas participants in the Control Group were not asked
prequestions. After the pre-test phase, participants in the Prequestion Group were
supported with additional instructions to find the answers to the two prequestions while
studying the passage. They were informed that the same two questions would be asked
again in the post-test. Then, they were also informed that answers to questions were
explicitly in the reading passage, but they would be in multiple paragraphs of the
reading passage. Immediately after the study phase, the participants assigned to the
Prequestion Group were asked to write two prequestions given in the pre-test.
Therefore, a manipulation check was conducted to assess whether the participants
remembered the prequestions while studying the reading material.

This study shows that answering integrative prequestions improved final test
performance on both prequestioned and non-prequestioned material— representing a
general benefit of learning. Therefore, integrative prequestions are more likely than
other prequestions (i.e., isolating prequestions) to improve learning performance on

both prequestioned and non-prequestioned material.

1.1.4. Eye-tracking Technique

Eye-tracking is a widely used technique in reading research. It helps to measure
the visual attention directed towards a particular material. Eye tracker records eye
movements where the participant looks at the material and how long they look there
while reading. In short, it records the eye movements data (e.g., fixation duration, gaze
transition, fixation number). In eye-tracking studies, fixation duration and fixation
number can be used as signs for attentional processes (Bera et al. 2019; Jamet et al.
2008; McCoy-Thomas 2020; Meghanathan et al. 2015; Yang et al. 2021). In addition,

3



gaze transition is suggested as an indicator for integrative processes (Arndt et al. 2015;
Chan 2009; Johnson and Mayer 2012; Mason, Tornatora, et al. 2015; Ponce and Mayer
2014; Wolters and Raffone 2008). Thus, eye-tracking may be one of the most effective
methods for assessing visual attention.

According to the eye-mind hypothesis (EMH; Just and Carpenter 1980), “the
eye remains fixated on a word as long as the word is being processed. So the time it takes to
process a newly fixated word is directly indicated by the gaze duration” (p. 330). Thus, the
eye-mind hypothesis can explain why learners look at prequestioned items longer than
others.

For example, more attention can be guided to the familiar information that the
participants have seen before while reading a passage compared to unfamiliar
information. Therefore, they can perform more fixation numbers and duration on

familiar information than unfamiliar information that they have not seen before.

1.2. THE CURRENT STUDY
1.2.1. Goal of the Current Study

The goal of this study was to investigate the effects of prequestions on learning
outcomes and to reveal the underlying reasons for this benefit on learning by using eye
movement measurements. The eye-tracking technique has the potential to reveal
whether the general benefits of prequestions on learning are due to attentional
processes (i.e., top-down process)—indicated by fixation duration and numbers of
fixation— and integrative processes—indicated by gaze transitions. Consistent with
previous studies (Hausman and Rhodes 2018; Hinze et al. 2013; Pressley et al. 1990;
St. Hilaire et al. 2019; Thiede et al. 2011), answering prequestions is expected to
increase attention to information related to prequestions. Therefore, increasing
attention can facilitate learning relevant information to prequestions.

Nevertheless, answering integrative prequestions can increase attention to
relevant and irrelevant information to the prequestion; this can lead to longer fixation
duration and higher fixation number on prequestioned and non-prequestioned material
in the post-test. In addition, previous literature with multimedia learning suggests that
integrating relevant information to prequestion provides better memory performance
and also leads to higher gaze transitions between the relevant information to
prequestions (Mason, L., Pluchino, P., and Tornatora 2016; Mason, Tornatora, et al.



2015; Ponce and Mayer 2014). Therefore, consistent with previous studies, the nature
of integrative questions can facilitate learning by integration processes.

1.2.2. Importance of the Current Study

To our best knowledge, there is no study in the literature investigating
underlying reasons for the impact of integrative prequestions on learning.
Furthermore, the effect of integrative questions on learning has not been associated
with attention and integration processes. Therefore, in the current study, the effect of
integrative prequestions was investigated using the eye-tracking technique that
provides online measures of cognitive processing. The eye-tracker records eye
movements during the processing of the material. The eye-tracking technique helps us
understand where people are looking and how long they have been looking at that
place.

For evaluating eye movements, fixation number and the complete fixation time
are evaluated for the effect of the prequestion on attentional processes. In addition,
gaze transition measure is examined to investigate the role of integrative processes in
the prequestion effect. Due to the nature of integrative questions, answering them
requires first finding relevant information to questions from multiple paragraphs in the
text and then integrating them. Thus, successful integration of relevant information is
expected to enhance learning.

In sum, this study helps to understand the prequestions effect on learning. In
addition, it provides an understanding of whether attentional processes are responsible
for this effect. Furthermore, it can reveal whether integrative processes facilitate

learning performance.

1.2.3. Design of the Current Study

In order to examine the effect of prequestions on learning, retention of the
reading passage was evaluated. Participants were assigned randomly to a Prequestion
Group in which they would be answered integrative prequestions about a reading
passage before studying it or a Control Group in which they would not answer any
integrative prequestions before. For both groups, the participants’ eye movements
(e.g., gaze transition, fixation number, and complete fixation time) were recorded
during the reading. After studying the passage, participants in both groups were asked

four integrative questions in the post-test session. For the Prequestion Group, two of
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these integrative questions were given before as the prequestion (i.e., prequestioned
items); other questions were never-before-seen questions about the reading passage
(i.e., non-prequestioned items). For the Control Group, all questions from the passage
had not been seen before; namely, all questions were as non-prequestioned items.
Firstly, this design enabled an investigation of the influence of prequestions on
learning by comparing post-test performances on the prequestioned and non-
prequestioned items for the Prequestion Group and Control Group after the reading
passage was studied. It also allowed investigating whether the effect of prequestions
on learning was due to attention by comparing the recorded eye movements—fixation
number and complete fixation time— on the prequestioned and non-prequestioned
items for the Prequestion Group and Control Group while studying the reading
passage. Finally, it allowed examining the effect of integrative prequestion on learning
due to integration processes by comparing the recorded gaze transition between
prequestioned items for the Prequestion Group and Control Group while studying the

reading passage.

1.2.4. Predictions of the Current Study Based on Literature

Based on the previous literature, it was expected that participants in the
Prequestion Group would have better memory performance on reading material than
participants in the Control Group ( e.g., Carpenter and Toftness 2017; Frase 1968;
Hausman and Rhodes 2018; James and Storm 2019; St. Hilaire and Carpenter 2020).
In addition, it was expected that answering prequestions would improve memory for
both prequestioned and non-prequestioned items ( e.g., St. Hilaire et al. 2019; Little
and Bjork 2016; Pressley et al. 1990; Richland et al. 2009).

According to the eye-mind hypothesis (Just and Carpenter 1980) and eye-
tracking studies (Grant and Spivey 2003; Inamdar and Pomplun 2003; Yang et al.
2021), it was hypothesized that the complete fixation duration on both prequestioned
and non-prequestioned items would be longer in the Prequestion Group than in the
Control Group due to attentional processes. In addition, higher fixation numbers on
prequestioned items, which include related information to prequestion, and non-
prequestioned items, which consist of irrelevant information to prequestion, would be
expected in the Prequestion Group compared to the Control Group due to attentional
processes (Bayram and Mutlu Bayraktar 2012; Peterson et al. 2008). Finally, it was
hypothesized that more gaze transitions between prequestioned items would be
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performed for prequestioned items than the non-prequestioned items due to integrative
processes(Acarturk and Ozcelik 2017).

1.2.5. Hypotheses
There are four hypotheses of the current study. Three hypotheses are related to
eye movements, and one is related to behavioral data.

Hypothesis 1: The effect of prequestions on the learning outcomes for the Prequestion
and Control Groups
la. Learning performance on the prequestioned items would be higher in the
Prequestion Group than in the Control Group.
1b. Learning performance on the non-prequestioned items would be higher in

the Prequestion Group than in the Control Group.

Hypothesis 2: The effect of prequestions on the gaze transition for the Prequestion and
Control Groups
2a. The number of gaze transitions between prequestioned items would be
higher in the Prequestion Group than in the Control Group.

Hypothesis 3: The effect of prequestions on the fixation number for the Prequestion
and Control Groups
3a. The fixation number on the prequestioned items would be higher in the
Prequestion Group than in the Control Group.
3b. The fixation number on the non-prequestioned items would be higher in the

Prequestion Group than the Control Group.

Hypothesis 4: The effect of prequestions on the complete fixation time for the
Prequestion and Control Groups
4a. The complete fixation duration on the prequestioned items would be longer
in the Prequestion Group than in the Control Group.
4b. The complete fixation duration on the non-prequestioned items would also

be longer in the Prequestion Group than the Control Group.



CHAPTER I

LITERATURE REVIEW

2.1. TESTING EFFECT

A powerful strategy to improve student learning is to ask questions about the
information learned. This strategy is called testing. Studies on human learning and
memory have shown that retrieval attempts of information using testing are powerful
for learning and long-term memory. This phenomenon for retrieval attempts to
improve long-term memory is known as the *“testing effect” (Karpicke et al. 2009).
Also, the testing effect is known as the retrieval practice effect or test-enhance learning
effect (Pan and Rickard 2018). Research on the testing effect shows that answering
questions after an initial learning material enhances long-term memory performance
on the reading passage compared to re-reading, re-studying, or highlighting (Carpenter
2012; Hinze et al. 2013; Karpicke et al. 2009; Roediger and Butler 2011; Roediger and
Karpicke 2006b; Rohrer et al. 2010).

However, previous studies have shown that re-reading is a well-liked strategy for
students (Millis and King 2001; Rawson and Kintsch 2005; Stine-Morrow et al. 2004).
However, some studies have reported that re-reading is usually not effective for
learning (Callender and McDaniel 2009; Craik 2016). Furthermore, although most
students prefer re-reading, summarizing, or taking notes while preparing for upcoming
exams (Amlund et al. 1986; Carrier 2003; Feldt and Ray 1989; Karpicke et al. 2009),
many studies have suggested that testing is one of the most effective learning strategy
for students to prepare for their upcoming exams (Carpenter and Delosh 2006; Kang
etal. 2007; Roediger and Karpicke 2006a).Studies of the testing effect typically consist
of a three-stage experimental paradigm: (1) initial or review study stage of learned
materials (i.e., encoding stage), (2) training stage in which learning materials are tested
(i.e., retrieval attempts of encoding information), or in which learning materials are
restudied for comparison with a control group, (3) final test (also known as the critical
test) in which materials tested initially are expected to be remembered.



The testing effect has been shown in using a broad range variety of materials,
including prose passages (e.g., Butler 2010; Callender and McDaniel 2009; Wheeler
et al. 2003), single-word lists (Carpenter et al. 2006; Carpenter and Delosh 2006;
Rowland et al. 2014), and paired associates word lists (Carpenter 2009; Pyc and
Rawson 2009). Moreover, the testing effect has been assessed with a variety of test
types such as multiple-choice and short-answer questions (Butler et al. 2007; Koediger
and Marsh 2005; Roediger et al. 2011), with and without feedback after retrieval trials
( Carpenter et al. 2006; Moore et al. 2018; Mulligan and Picklesimer 2016; Roediger
and Butler 2011), with a variety of retention intervals (Rowland and DeLosh 2015;
Wheeler et al. 2003), and with students of various ages (i.e., middle-school-aged,
elementary-school-aged, college-aged students; Agarwal et al. 2017; Carpenter et al.
2009; Rohrer et al. 2010) and with various individual differences (Callender and
McDaniel 2007; Pan et al. 2015; Sanchez and Wiley 2006).

2.1.1. Benefits of Retrieval Practice (Testing) on Memory

Studies on retrieval practice have shown that answering questions about
instructional materials benefits memory performance (Mulligan and Picklesimer 2016;
Pan and Rickard 2018; Rohrer et al. 2010). For example, if students are tested about
instructional material they just have learned (i.e., if they try to retrieve the information
they have learned via testing), information is better transferred to their long-term
memory.

A laboratory study by Carpenter (2011) examined the effect of retrieval practice
on learning. Participants were randomly assigned either retrieval practice condition or
re-study condition (i.e., control group). A series of word pairs were presented to
participants for studying. After the initial study, participants in the re-study condition
were re-exposed to the same series of word pairs for studying again. However,
participants in the retrieval condition were given a cue word from each word pair that
encouraged them to remember the target word. After a short delay, both groups were
tested with all word pairs list. The participants in the retrieval condition had
significantly better retention of word pairs on the final test than participants in the re-
study condition. Likewise, many studies have supported these findings using word
pairs in laboratory settings. (Carpenter et al. 2006; Coppens et al. 2011; Roediger and
Karpicke 2006b; Wilkinson et al. 2019).



In addition, testing has been shown to facilitate the transfer of untested information
(i.e., never-before-studied; Carpenter and Kelly 2012; Cho et al. 2017; Kang et al.
2007; Rohrer et al. 2010). For instance, a study about natural-concept learning (Jacoby
et al. 2010) reported that testing improves performance in learning to categorize the
birds into a specific familial group (i.e., participants tried to categorize birds into their
appropriate familial groups, and then they received corrective feedback) compared to
the re-study condition (i.e., participants just saw the birds with their family labels).
Learning this information benefited from categorizing these birds’ families and
categorizing never-before-studied birds into their correct familial groups.

According to transfer-appropriate theory (TAP; Morris et al. 1977), retrieval
practice can facilitate the transfer of learning when the type of processing during
retrieval information from memory overlaps the type of processing during encoding.
Consistent with TAP, Veltre et al. (2015) found that tested participants had better recall
performance than the re-study group when initial and final cues were more similar.
They suggested that the testing effect might be due to more overlapping of the final
test’s retrieval processes with the initial test’s retrieval processes.

One important question is about the testing effect; what happens when the final
memory test differs from the initial test?. Studies have investigated this effect using
the initial test in one type (e.g., cued recall) and the final test in different formats (
e.g., free recall). For instance, in several studies using different test formats (e.g., recall
vs. recognition), overlapping the initial test with the final test did not improve final
test scores compared to non-overlapping conditions (Carpenter and Delosh 2006;
Kang et al. 2007). Similarly, some studies (Carpenter et al. 2006; Carpenter 2009) have
shown that an initial cued recall test benefits retention of the word-pair list than the
additional reading condition, even when the final test is cued recall in the opposite
direction— i.e., initial study; A—B (retention word pair); training study, A—? (cued
recall same direction); final test, ?7—B (cued recall opposite direction —, or free recall
format.

Other studies in educational settings have supported that the participants in the
testing condition can facilitate learning transfer on different final tests from the initial
test formats than the participants in the re-study condition. For example, McDaniel et
al. (2007) evaluated the testing effect in a web-based course with additional reading or
weekly quizzes. They reported that the testing effect improved learning and memory,

even though there was variability between the quizzes (e.g., “All preganglionic axons,
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whether sympathetic or parasympathetic, release as a

neurotransmitter”) and critical tests (e.g., “All axons, whether

sympathetic or parasympathetic, release acetylcholine as a neurotransmitter”).
Additional studies have supported the benefit of the testing effect even when the
memory is assessed after several days ( i.e., re-study condition; Butler et al. 2007;
Chan and LaPaglia 2011; Overoye et al. 2021; Rowland and DelLosh 2015), or even
after a 9-month delay (Carpenter et al. 2009) when compared to a re-study condition.
Moreover, sometimes studies have shown that the testing effect can be more robust
when memory is tested after a delay than tested immediately after learning material
(Coppens et al. 2011; Kornell et al. 2011; Toppino and Cohen 2009). These studies
also support that testing can improve learning performance when the final test becomes

similar to the initial test (i.e., review phase).

2.1.2. Testing does not Always Enhance Memory

Even though many researchers have reported the benefit of testing trials in both
laboratory and classroom settings, recent researchers have suggested that taking a test
is not always the most effective learning strategy for each student. Individual
differences (e.g., overall class performance, working memory capacity) may affect the
impact of testing on memory. (Carpenter et al. 2016) suggested that students’
performance, whether it was low or high, had an influence on the effectiveness of
retrieval practice. In this study, students were randomly assigned into either the recall
condition—in which students were asked to recall the description of five terms— or
copy condition—in which the descriptions of five terms were asked to copy. After a
one-week delay, students were tested again. However, they divided the students into
three groups according to students’ overall class performance. The students with the
best overall class performance performed better in recall conditions than copy
conditions. On the other hand, the students with the worst overall class performance
performed better in the copy condition than in the recall condition.

In addition, although previous studies on memory showed that more testing
practice could increase errors in retention (Henkel 2004; Roediger et al. 1996), other
studies reported reverse findings (Bluck et al. 1999; Bornstein et al. 1998). For these
mixed results, Wheeler and Roediger (1992) suggested that a critical factor on the
testing effect could be the delay between serial recall trials. If the delay after the first

recall trial is short, the probability of correct recall is likely to increase. However, if
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the delay after the first recall attempt is long, forgetting may occur (Chan and LaPaglia
2011).

2.2. PREQUESTION EFFECT

Answering questions before learning materials can improve learning. This
effect is known as the “prequestion effect”(St. Hilaire et al. 2019). The prequestion
effect, emphasized more recently, can be described as a specific testing effect. Studies
of the prequestions typically include a three-stage experimental paradigm: (1) pre-test
stage in which questions from specific learning material are given to the participants
(but this stage is not present for the control group), (2) studying stage where all
participants studied that material, and (3) post-test stage where learning is evaluated
with both questions which are asked in the pre-test and other never-seen-before
questions. In typically laboratory experiments on prequestions, participants are
assigned randomly to either a Prequestion Group, in which prequestions were asked
before studying the material, or a Control Group, in which no prequestions are asked
and only the material is studied. Prequestions are the questions that are asked before
studying, and they are firstly asked the in pre-test and then tested in post-test again.
Nonprequestions are also called as never-before-seen questions, and they are asked

only in the post-test.

2.2.1. Benefits of Prequestions

2.2.1.1. Answering Prequestions Improves Learning

Previous findings suggested that participants in the Prequestion Group showed
significantly higher performance on a delayed post-test than participants in the Control
Group, even if the participants answered these questions incorrectly or were not given
feedback (Lima and Jaeger 2020; Pan et al. 2020; Peeck 1970; Rickards 1976b 1976b;
Sagaria and di Vesta 1978; Shanahan 1985; Watts 1974). For example, Rickards
(1976a) showed that asking questions before reading improves memory performance.
In their study, all participants read a text on an imaginary African country called Mala.
Before reading the text, the open-ended questions (e.g., “What geographical term best
describes southern Mala?”) were given to the participants in the Prequestion Group,
and they tried to answer these questions from the text, whereas the Control Group did
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not. After the final test, when all participants were asked to recall the passage, the
Prequestion Group remembered the passage better than the Control Group.

Similarly, studies have shown a significant effect of prequestions on learning
from reading passages with other types of pre-tests and post-tests— e.g., multiple-
choice (Callender and McDaniel 2009; Lima and Jaeger 2020; Roediger et al. 2011);
cued recall (Agarwal et al. 2017; Cho et al. 2017; Mulligan and Picklesimer 2016),
free recall (Carpenter 2009; Hinze et al. 2013; Martin et al. 2016; McDaniel et al. 2002;
Rickards and McCormick 1988; Zaromb and Roediger 2010)

2.2.1.2. Specific and General Benefit of Prequestions

Specifically, recent studies have reported that the participants who answered
the prequestions remembered the information in the prequestions better than the
information that was not tested (i.e., nonprequestioned information) relative to a
control group (Frase 1968; Hausman and Rhodes 2018; James and Storm 2019; Lin et
al. 2018; Toftness et al. 2018). This effect on learning is known as the specific benefit
of prequestions. For instance, Toftness et al. (2018) reported that for the prequestioned
materials, participants in the Prequestion Group performed highly on the final test than
the participants in the Control Group. However, their performance on the
nonprequestions was not better than the Control Group. Therefore, they suggested a
positive but limited prequestion effect on learning in the video material. Some studies
also reported this effect of prequestions on similar-style video lectures (James and
Storm 2019) and actual classroom conditions (Carpenter et al. 2018). These studies
suggest that the benefits of pretesting might be limited to those questions that have
been seen asked previously.

However, prequestions in under certain circumstances might provide a broad
benefit on learning for both information in the prequestions and other information
included in the reading material; this is known as a general benefit of prequestions.
For instance, Little and Bjork (2016) reported that answering multiple-choice
prequestions improves learning performance on both related information and non-
related information from reading material relative to cued recall pretesting. However,
in this study, multiple-choice prequestions had four options and one correct option.
The other three incorrect options, designed as competitive alternatives to the correct
option, were related to nonprequestions on the final test. Therefore, for multiple-choice

questions, learners’ attention might be attracted to their correct answers and their
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competitive alternatives while reading the passage, especially when feedback on
whether the answers are correct or incorrect is given. These results suggest a general
benefit of prequestions on reading materials (e.g., Carpenter and Toftness 2017;
Pressley et al. 1990; Richland et al. 2009; St. Hilaire et al. 2019).

2.2.2. Does Answering Prequestions Damage Learning of Nonprequestioned
Information?

Answering prequestions may have a detrimental effect on learning. Previous
studies have compared learning performance on nonprequestioned information for the
Prequestion Group and Control Group. Some studies have reported a worse
performance on nonprequestioned information (Boyd 1973; Hamaker 1986; Rickards
1976; Sagaria and di Vesta 1978), whereas recent studies have shown the learning
benefit of prequestions ( Carpenter et al. 2018; Carpenter and Toftness 2017; Little
and Bjork 2016; Yang et al. 2021). Generally, this detrimental effect was reported
when a passage was read, but not when a video-based material was presented. For
example, in a previous study by Peeck (1970), seventy-two undergraduates who
studied a 3,000-word reading passage about Greece were tested on the immediate and
delayed memory retention task. There were two experimental groups (Prequestion,
Guess Group; Prequestion, No-Guess Group) and two control groups (No-Prequestion
and Extra Reading time Group, No-Prequestion and No-Extra Reading-time Group) in
the study. Participants exposed to prequestions showed a decrement in retention of the
irrelevant information to prequestions, while an improvement in retention of the
relevant information to prequestions compared to the Control Group (i.e., No-
Prequestion and No-extra reading-time Group). Peeck suggested that the detrimental
effect might be due to selective attention to relevant information to prequestions.

In addition, this detrimental effect has been reported by another study in
educational settings (Sagaria and di Vesta 1978). They investigated the effect of
adjunct questions on learner expectations, and they reported that undergraduate
students in the Prequestion-treatment Group significantly improved memory only on
prequestions. However, answering questions decreased memory on nonprequestions
compared to the No-question Group, which did not answer prequestions, reflecting a
detrimental effect on learning for nonprequestioned material. Specifically, this
detrimental effect was reported when the passage was read but not when the lecture

was presented in a video format. One suggestion of this adverse effect of prequestions
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on nonprequestioned material is that students in the Prequestion Group can only guide
their attention to the pre-questioned material and possibly ignore the nonprequestion

materials (Carpenter et al. 2018).

2.2.3. Types of Prequestions on Their Effect on Learning
2.2.3.1. How do Prequestions Asked in Different Question-types Affect Learning?

Previous studies on prequestions usually have used simple questions—i.e.,
factual, verbatim, or isolative questions whose answers are explicitly located in a
reading passage and have involved a single fact (e.g., Hamaker 1986; Hausman and
Rhodes 2018; Little and Bjork 2016; Rickards 1976a 1976b; St. Hilaire et al. 2019;
Thiede et al. 2011; Toftness et al. 2018). Specifically, these studies showed that factual
pretesting improved learning compared to other types of pretesting.

For example, a study by Little and Bjork (2016) reported that multiple-choice
pretesting, including factual-type questions, significantly improves learning
performance on both related information and non-related information relative to the
cued recall pretesting. The final test performance revealed the general benefit of
prequestions on reading material. As in this study, although factual type prequestions
provided learning on questions asked before and never-asked-before (e.g.,video-based
reading material; Carpenter and Toftness 2017), sometimes this general benefit may
not be found (e.g., video-based material; Toftness et al. 2018). One explanation of this
result is that the length of the study material may affect the benefit of prequestions.
For instance, Carpenter and Toftness (2017) examined whether the effects of pretesting
on learning from brief 2-min video-based text material and found that a taking pretest
which included factual questions (e.g., “How many families originally settled on the
island of Rapa Nui?”) before learning benefits learning on both repeated and novel
factual information (i.e., general benefit of learning).

However, Toftness et al. (2018; Experiment 1) demonstrated that answering
factual prequestions about a 22-min video lesson enhances performance only on
repeated factual information. Although more extended video materials may require
additional processing to include more information, information from shorter video
material may be recalled more easily. In contrast to these results in the literature that
factual questions benefit learning, Rickards (1976a) showed that verbatim
prequestions requiring recall of a sentence from the whole passage were less recalled

on the final test than conceptual prequestions that require abstraction of a topic.
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Sometimes, studies have used more complex questions than simple ones,
providing deeper processes or elaborative processing. These are called interference,
higher-order, conceptual, or integrative questions in the literature. Answers of higher-
order, interference, or conceptual questions were not explicitly located in the passages,
and readers needed to make inferences from different parts of the reading text to
answer these questions (Hausman and Rhodes 2018; Rickards 1976a). Integrative
questions, however, are different from the others, their answers are clearly stated in
the reading passage, and their answers do not require new inferences (St. Hilaire et al.
2019).

Giving additional instructions regarding the nature of the test before studying to
answer these questions may support the prequestion effect. (e.g., Hinze et al. 2013;
Thiede etal. 2011). For example, in the study by Thiede et al. (2011), some participants
were informed that they would first read a text, and then their memory would be tested
for the specific facts explicitly located in the text (i.e., tested on the factual questions).
Other participants were informed that their ability to make inferences from information
in different parts of a text would be tested before reading the passage (i.e., tested on
the conceptual questions). These two groups were tested on both factual and
conceptual questions. The results showed that performance on conceptual questions
was better for the participants expecting conceptual questions than for the participants
expecting factual questions. Similarly, performance on factual questions was better for
the participants expecting factual questions than for the participants expecting
conceptual questions.

Moreover, Hausman and Rhodes (2018) suggested that conceptual style
prequestions could benefit general learning. They examined whether the conceptual
prequestions enhance the learning of prequestion and nonprequestion information.
Participants were asked either factual or conceptual types of prequestions before
reading passages. In the control condition, participants did not answer any questions.
The answers to factual questions were directly stated in the text (e.g., “How much of
the earth is covered by glaciers during an ice age?”, and the answer was “three”
explicitly located in the passage), but answers to conceptual questions were not. For
the conceptual question, participants were required to make inferences from the
information in the reading passage (e.g., “An ice age is a period of time—usually
millions or tens of millions of years—when vast glaciers cover as much as a third of

the Earth’s land surface.”, the answer was not explicitly stated in the passage). They
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suggested that passive reading could lead to find the answers to factual questions,
while conceptual questions could lead to active reading. Thus, answering prequestions
could enhance learning in both prequestioned and nonprequestioned information,
representing a general benefit of learning. This study showed that factual prequestions
improved factual learning, whereas conceptual prequestions did not enhance
conceptual learning (Experiment 1). However, after answering conceptual
prequestions, participants provided correct answers (Experiment 2) or correct or
incorrect feedback (Experiment 3). Therefore, after giving corrective feedback,
participants’ performance was better on the repeated conceptual questions than on the
novel conceptual questions. Also, it has been suggested that this effect may be due to
memorization, not understanding the conceptual information.

A recent study developed a new approach to the null effect of conceptual
prequestions on learning. St. Hilaire et al. (2019) designed integrative prequestions
that required integrating information explicitly stated in different parts of the text,
rather than conceptual prequestions requiring inference from information in different
parts of the reading passage. In addition, participants who were asked prequestions
were informed about the nature of the study (i.e., answers to questions are in the
passage, but in the different parts of the reading passage) to promote the general benefit
of learning before studying reading passages (Experiment 2), as in the study by Thiede
etal. (2011). They reported that answering integrative prequestions enhanced memory
for both prequestioned and nonprequestioned information on the post-test.

As Hausman and Rhodes’ study, previous studies have provided that corrective
feedback after the pretesting can facilitate learning of conceptual questions (e.g.,
Latimier et al. 2019; McDaniel et al. 2011; Sana et al. 2020). In addition to this
facilitation, the participants’ motivation to find the correct answer may increase when

the corrective feedback is given after pretesting (Metcalfe 2017).

2.2.4. Underlying Causes of the Effect of the Prequestions on Learning

Although previous studies have shown that prequestions are an effective
learning strategy, little is known about the reasons underlying the benefit of
prequestions. The effect of prequestions might be due to attentional processes on these

items.
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2.2.4.1. Attentional Processes

The effect of prequestions has been shown to increase attention by enhancing
learning (Hausman and Rhodes 2018; Little and Bjork 2016; Pressley et al. 1990;
Reynolds et al. 1990; Richland et al. 2009; St. Hilaire and Carpenter 2020; Thiede et
al. 2011; Watts 1974). In addition, the prequestions can activate prior information and

focus attention on the material (Pashler et al. 2007).

2.2.4.1.1. Which Attentional Processes are Involved in Learning the
Prequestions? Top-down or Bottom-up?

Top-down attention can be defined as a voluntary process in which individuals
internally select and focus on a particular location, feature, or object for their current
behavioral goals. On the other hand, bottom-up attention is an externally triggered
process in which the information to be processed is automatically selected due to the
highly salient features of the stimuli. These are known as two different functions of
visual attention (Katsuki and Constantinidis 2014). Endogenous cues (e.g.,
prequestions) can activate top-down processes and include voluntary attention,
whereas exogenous cues such as bold or italicized font can activate bottom-up
processes and involuntarily grab attention. Previous literature on prequestions has
usually shown that the effect of the prequestions on learning is due to top-down
attention that could improve learning by using prequestions as a cue to guide attention,
not bottom-up attention (e.g., Shapiro and Gordon 2012; Wolters and Raffone 2008).
Answering questions prior to learning can increase top-down attention to
prequestioned material. Thus, increased attention to the prequestioned information
from the material can enhance learning on prequestions, but not on nonprequestions
(i.e., participants selectively focus attention to prequestioned material that represents
the specific benefit of learning during a learning experience; Frase 1968; Rothkopf
and Bisbicos 1967; Shanahan 1985).

A recent study supports this suggestion that attention would be focused on the
specific information related with the prequestions. St. Hilaire and Carpenter (2020)
examined whether the effect of prequestions on prequestioned material was due to
selective attention processing of the prequestioned information during a learning
experience. They had students ask prequestions before viewing a video-based lecture,
during which they filled out a sheet of paper with the prequestions or took notes. A

significant prequestion effect was only shown when participants had successfully
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recognized and explored answers to the prequestioned items during a video-based
lecture (as stated in their notes or sheet of paper). This result suggests that the
prequestion effect is based on students’ memory on prequestions by guiding attention
on prequestioned information (also see Carpenter and Toftness 2007)

In contrast, selective attention to prequestioned material may negatively affect
learning non-prequestioned material from a reading passage. A detrimental effect was
shown when reading a passage in previous studies (Hamaker 1986; Peeck 1970;
Sagaria and di Vesta 1978). However, to our best knowledge, there is no evidence that
prequestions do any damage to information from video-based material. Such findings
suggest that participants with prequestions would focus their attention on the
prequestioned material and possibly ignore the nonprequestion materials; that is, they
perform worse memory on non-prequestioned material than a control group.

Sometimes, attention can enhance learning on both prequestioned and
nonprequestioned information (e.g., learning of conceptual prequestions). Based on
previous studies showing a general benefit of prequestions, it was expected that
learners might direct more attention to information nonrelated to prequestions (i.e.,
nonprequestioned information(Carpenter and Toftness 2017; Little and Bjork 2016).
Moreover, the conceptual pretesting has been suggested that participants can be
directed to pay more attention to conceptual information than factual information.
Therefore, the attentional processes are essential to learning conceptual prequestions
(Hausman and Rhodes 2018; St. Hilaire et al. 2019).

Similarly, several studies used conceptual questions, giving participants
additional instructions about the nature of the test, provided that they would focus their
attention on different information to prequestion (Hinze et al. 2013; Thiede et al.
2011). Furthermore, providing corrective feedback to participants after pretesting may
increase attention to prequestioned and nonprequestioned material (Carpenter et al.
2006; Latimier et al. 2019; McDaniel et al. 2011). Conversely, some studies suggested
that providing corrective feedback immediately after pretesting might reduce attention
to the material (Sana et al. 2020) and support memorization of the corrective feedback
rather than learning information (i.e., the shallowing process of information; Kornell
and Rhodes 2014).

However, focused attention may be insufficient to explain the effect of
prequestions on learning. For example, in a previous study showing a general benefit

of prequestions, Little and Bjork (2016) showed that prequestions improved learning
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of irrelevant information to prequestions at the post-test, but participants did not spend
more time on nonprequestioned information. Furthermore, increased attention to
relevant information to prequestions during learning did not have the same effect as
the prequestion effect. Similarly, previous studies have supported that attention alone
will not be sufficient for learning ( Pressley et al. 1990; Richland et al. 2009; Shapiro
and Gordon 2012). In these studies, unlike the others, attention was also tested
indirectly on learning. These studies support that top-down processes induced by
prequestions are more effective on learning than bottom-up processes induced by
salient features.

An fMRI study, in which the effect of attention on learning can be observed
indirectly, has shown that increased attention to prequestioned information activates
the frontal and parietal cortices due to top-down processes (Vestergren and Nyberg
2014). Likewise, another fMRI study by Wing et al. (2013) demonstrated that more
attention is paid to prequestioned information than other information compared to a
control group. Also, eye-tracking studies can more directly test whether the effect of

prequestions on learning is due to attention.

2.2.4.1.2. Eye Tracking Technique

Eye-tracking technology provides an online procedure that allows monitoring of
the attention and encoding processes during studying, including “what is attended first
and for how long, what is attended next and for how long, how much switching of
attention is done between different components of the learning materials, what
components are linked together during attentional switching” (Hyona 2010, p. 174).
In addition, using eye-tracking technology allows researchers to make inferences about
which elements (e.g., words, illustrations) in the screen are attractive to the learners
and how these learners perceive the elements (Duchowski et al. 2003). Moreover, the
eye-tracking technique provides methods for indicating how people attend and process
information (Djamasbi 2014). It can indirectly measure people’s cognition by
interpreting eye movements (Miller 2015). Eye-tracking measures can provide insight
into ongoing cognitive processes and visual attention during learning (Yang et al.
2021), whereas self-report measures often used to assess attention in past studies
cannot capture rapid temporal changes in cognitive processes.

Previous studies have shown that eye-tracking technology is helpful for

understanding the reading processes. For example, the differences in processing
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between intro, medial, and final sentences about a topic (Ariasi et al. 2017), related
and unrelated parts (Kaakinen and Hy6na 2005), and central versus peripheral notions
in the reading passage (Yeari et al. 2017) has been investigated using an eye tracker.
Andra et al. (2015) also showed that eye-tracking facilitated understanding what
information students pay attention to while solving geometric problems (e.g.,
Epelboim and Suppes 2001). In eye-tracking studies, two basic measurements are

used, fixation and saccade.

2.2.4.1.2.1. Fixation

Fixation describes the condition in which the eye is fixed at one point (Alemdag
and Cagiltay 2018). According to the eye mind hypothesis suggested by Just and
Carpenter (1976), if the eye movements are fixed at one point, attention is directed to
that point. Fixation count or number of fixation is the frequency of fixations at a
specific AOI. Complete fixation time indicates the total fixation time. Fixation duration
mean is the average fixation duration at each AOls.

The complete fixation time and the number of fixations can indicate the amount
of attention directed to a textual or pictorial AlO. Therefore, fixation information has
been used to measure the attention given to the displayed object (Bayram and Mutlu
Bayraktar 2012; de Koning et al. 2010; Wang et al. 2014; Yang et al. 2021). In
addition, fixation duration and number are considered indicators of cognitive effort in
information processing (Krejtz et al. 2013). For example, longer and more fixation on
stimuli may reflect a greater processing difficulty.

Several studies have supported the evidence that fixation duration increases as
information processing become more effortful (Inamdar and Pomplun 2003; Peterson
et al. 2008). Similarly, Van Orden et al. (2001) showed that the number of fixations
was strongly related to task performance associated with mental effort. This finding
may propose a correlation between fixation number and cognitive effort. Moreover,
more fundamental elements of a scene are given more attention representing more
fixation and fixation duration than scene elements that are less relevant to the task
(Christianson et al. 1991).

Previous eye-tracking studies in multimedia research have shown that fixation
numbers are strongly related to complete fixation time. For example, a study
(Boucheix and Lowe 2010) examining the effectiveness of different attention patterns

on learning, including the spreading color cue and arrow cue, found that visual cues
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effectively directed attention. The participants in cued conditions (i.e., given arrow cue
or spreading color cue) made more fixations and spent more time on the animated
piano mechanism than participants in the no cue condition. However, the participants’
learning performance in the spreading color cue condition was better than in the arrow
cue. This finding suggests that although different attention patterns successfully direct
attention, their effects on learning may be different.

Likewise, Ozcelik et al. (2010) compared a signaling format in which participants
directed their attention to particular multimedia material by activating bottom-up
processes marked by external cues and a non-signaling format in which participants
did not guide their attention to any part of the material. They found that participants
had longer total fixation duration and higher fixations on relevant information in the
signaled format than in the non-signaled format.

Similarly, in the study by Kaakinen et al. (2002), where animations were used as
visual cues, the participants showed that the fixation duration and number of fixations
were higher in the related parts with the visual cue than in the unrelated parts. In
addition, De Koning et al. (2010) demonstrated that participants in the signaled
condition had higher and longer fixations on cued content than non signaled condition.

Recently, an eye-tracking study on prequestions by Yang et al. (2021)
demonstrated that participants who viewed video material with interpolated
prequestions had a longer fixation duration on prequestioned information for the high
achievement motivation group due to allocating more of their attention. Additionally,
they performed higher post-test scores than the participants who viewed video material
with no prequestions.

These eye-tracking studies showed a positive relation between increased attention
and learning performance. However, some studies demonstrated that although visual
cues directed more attention to relevant information, participants given visual cues did
not perform better for the information presented (de Koning et al. 2010; Kriz and
Hegarty 2007).

2.2.4.1.2.2. Gaze Transition

Saccade describes eye movement between fixations, demonstrating a shift in the
focus of visual attention (Alemdag and Cagiltay 2018). Additionally, saccade
measures include visit count (Zhao et al. 2014), integrative transitions (Johnson and
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Mayer 2012; Ponce and Mayer 2014), and corresponding transitions (Johnson and
Mayer 2012). These represent the integration of information in different locations from
viewing objects. Integrative transitions represent the number of times the learner’s eye
movements switch from one specified AOI to another AOI text during studying.

In addition, when the duration of the saccadic eye movement becomes longer,
this may indicate increased cognitive effort (Shojaeizadeh et al. 2019); since saccades
are closely related to attentional mechanisms (Bayram and Mutlu Bayraktar 2012;
Jamet et al. 2008). They can provide insight into cognitive processes such as
understanding language, memory, and decision making. Also, saccadic eye movement
Is important to control selective attentional processes in visual perception (de Koning
et al. 2010; Fiorella and Mayer 2016).

Previous eye-tracking studies have shown that gaze transitions are correlated with
learning performance (Johnson and Mayer 2012; Krejtz et al. 2013; Mason et al. 2016).
For example, Mason et al. (2013) examined the eye movements of fourth-grade
students learning the weather from illustrated science text using multiple eye
movement measures. Students’ better-learning performance was associated with
longer total fixation time on the picture and more integrative transitions between verbal
and graphical information. The integration process can be investigated by looking at
learners’ gaze transitions between text and pictures in the illustrated texts (Acarturk
and Ozcelik 2017; Arndt et al. 2015), between different text material (Cerdan and
Vidal-Abarca 2008; Chan 2009), and between the information in different parts of the

reading text.

2.2.4.1.2.3. How Does an Eye Tracker Work?

First, the eye tracker emits a near-infrared light beam, then this light is reflected
in the reader’s eyes, then the reflections are captured by the eye tracker’s cameras.
Finally, through filtering and triangulation, the eye tracker detects where the user is
looking at the gaze point and calculates the eye movements data such as the complete

fixation duration, fixation number, and the number of gaze transitions.
2.2.4.2. Integrative Processes

In addition to attentional processes, integrative processes might explain why

integrative prequestions (representing the general benefit of prequestions) enhance
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learning performance. The following sections discuss the potential role of integrative
processes for this effect.

2.2.4.2.1. Integrative Processes in Learning from Reading Passages
2.2.4.2.1.1. Do Integration Processes Increase Reading Comprehension?

Re-reading, highlighting, and single-sentence paraphrases are low-level,
shallow, and surface learning strategies. These strategies do not require the
transformation of knowledge, and they are less strongly related to good comprehension
(Cromley et al. 2010a). In contrast, high-level and deep-processing strategies involve
generating and answering questions, summarizing, drawing, or constructing concept
maps. Therefore, they can be considered knowledge-transforming activities. In
addition, they were more strongly related to the comprehension of reading material in
a meaningful manner (Fox 2009). Most previous research has evaluated different study
strategies’ impact by investigating learners’ comprehension and memory (Dunlosky et
al. 2013; Mason et al. 2013). Studies have used high- or low-level questions from the
reading material to investigate their effects on learning.

Moreover, several studies have reported that high-level questions are more
effective than low-level questions for reading comprehension (Cerdan et al. 2009;
Cerdan and Vidal-Abarca 2008; Rouet et al. 2001), although other studies have
reported no significant differences between participants in both high-level questions
condition and low-level questions condition (Rouet et al. 2001). For example, Cerdan
et al. (2009) investigated the effects of low- and high-level questions and reading the
text before answering questions on performance. In the study, answering high-level
questions allowed students to review and connect more related parts of information (as
in the integrative type questions), whereas students in the low-level question (as in the
isolative type questions) condition focused only on locating isolated textual parts. They
reported that participants who answered high-level questions outperformed on the
deeper comprehension test than those who answered low-level questions. They
suggested that processing more difficult tasks increase deep comprehension. Also,
high-level questions facilitate deeper text comprehension, and low-level questions
facilitate superficial comprehension. They also suggest that high-level questions
require more effort to the reading passage due to integration processes. These

integration processes might lead to a deep level of comprehension.
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However, Rouet et al. (2001) reported no significant difference in the summary
task that required a summary of reading passage between high-level question and low-
level question groups. For this study, it was suggested that the nature of the material
could lead to a discrepancy. The previous literature showed that high-level and low-
level questions, integrative types, and isolative types (St. Hilaire et al. 2019) are the
same types of questions.

To sum up, answering high-level or integrative questions requires integrating
related information, reflecting deep comprehension, whereas low-level or isolative
questions—Ilocated on the isolated textual part— reflect surficial comprehension.
Also, it was reported that high-level questions lead to the general benefit of learning,

but low-level questions lead to the specific benefit of learning.

2.2.3.2.2. Integrative Processes in Multimedia Learning

According to the cognitive theory of multimedia learning (CTML; Mayer
2014), integration processes are important for learning from pictorial texts after
selecting and organizing related information. CTML suggests three cognitive
processes assumptions, which are dual-channel assumption, limited capacity
assumption, and active processing assumption, and five cognitive processes—(1)
related words are selected from text, (2) related images are selected from illustrations,
(3) the selected words are organized into a coherent verbal structure, (4) the selected
images are organized into a coherent visual structure, and (5) the visual and verbal
structures are integrated with prior knowledge— were defined for the multimedia
learning.

Studies have shown that learners’ ability to integrate text and picture
information improves learning performance (Johnson and Mayer 2012; Krejtz et al.
2013; Mason et al. 2015). These studies examined whether learners are successful in
mentally integrating from text and pictures due to design principles— for example,
spatial, contiguity, and signaling principles (Mayer 2014b)— that provided indirect
evidence of the integration process, which is an example of cognitive process in the
multimedia learning (Arndt et al. 2015).

Moreover, in eye-tracking studies, learners’ eye movements between parts of a
text and their relevant picture were analyzed to provide direct evidence of the
integration processes (Hannus and Hyonéd 1999; Johnson and Mayer 2012; Mason et

al. 2016; Ponce and Mayer 2014). Therefore, these integrative transitions of eye
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movements from the text to picture and picture to text are suggested to reflect
participants’ attempts to integrate relevant information.

2.2.3.2.2.1. Integrative Process as a Learning Strategy

In multimedia literature, sometimes studies using the eye-tracker technique
have focused on the effectiveness of learning strategies resulting from integrative
processes on learning. For example, Hannus and Hyodna (1999) have investigated the
eye movements of students while learning illustrated textbook passages to examine
how learners divided their attention between text and illustrations in the two groups
(i.e., high ability and low ability groups). They reported that high-ability students spent
more time studying relevant parts of text and pictures and more gaze transitions
between relevant parts of text and pictures on the scientific textbook passage than low-
ability students. They have suggested that high-ability learners focus on related
information and engage in more integrative processes due to their more mature
learning strategies.

Further, several studies suggest that these integration processes can be more
effective if supported by appropriate guidelines (Mason et al. 2016a; Mason, Pluchino,
et al. 2013 2015). Moreover, integrating the relevant words and their relevant
illustration during learning would increase reading comprehension and learning the
material (Cromley 2009; Cromley et al. 2010b).

Previous research by Mason et al. (2015) investigated the effects of integration
processes text and illustrations on learning using a different learning strategy—
modeling integrative gaze transition. They have examined the effectiveness of eye-
tracking technology with modeling integration processes in the educational context.
The benefit of video-based modeling was combined with eye tracker technology.
Participants in the EMME (Eye Movement Modeling Example) condition showed
more integration processing and better verbal and graphical recall performance than
participants who did not observe the model’s gaze replay (No-EMME condition).
Interestingly, observing a model’s eye movements contributed to deeper learning on
the pictorial text for students with low reading comprehension ability was also reported
(Mason et al.,2016).

Similarly, Mason et al. (2013) reported that the transfer of knowledge at
posttests, readers who viewed a text with the labeled illustration performed better than

the readers who did not view the text with the labeled illustration. Moreover, eye-
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tracking studies suggested that more time spent on relevant parts of diagrams leads to
a better understanding of diagrams due to integration processes (Canham and Hegarty
2010; Sanchez and Wiley 2006).

Ponce and Mayer (2014) have examined the effect of the study activities (i.e.,
note-taking, filling in a graphic organizer) on cognitive processing using an eye-
tracker. Participants’ comprehension of the reading material was tested while learning
in one of three conditions: note-taking, graphic-organizers groups, and the read-only
group conditions. It was suggested that students use a linear learning strategy, a
cognitive process of adding information to memory in the note-taking groups, and a
generative learning strategy, which is a cognitive process of selecting, reorganizing,
and integrating information in the graphic organizer group. The note-taking and
graphic organizers are well-known text comprehension activities reported by the
National Institute of Child Health and Human Development (2000).

Also, Ponce and Mayer have reported that students in the graphic-organizer
group exhibited more gaze transition of the related text and graphic illustration of a
passage. In addition, they outperformed on the reading comprehension test than the
participants in the note-taking and read-only groups due to using generative learning
strategies. Sometimes, note-taking has been reported as an efficient learning strategy
(Barnett et al. 1981; Bohay et al. 2011). For example; the study by Barnett et al.
(1981)—which reported that note-taking strategy facilitates encoding and storing of
information in LTM—, the study by Bohay et al. (2011)— which found that the
processes of note-taking provide deeper levels of comprehension, the study by Kiewra
(1985)— which suggested that the process of reviewing notes improves students’
performance. Although, some studies demonstrate that students get incomplete notes

and do not touch on critical points on their notes (Peverly et al. 2003).
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CHAPTER 11

METHOD

3.1. PARTICIPANTS

Twenty-four participants (14 female, ten male) voluntarily participated in the
current study. Their ages were between 18 and 35 (M = 25.67, SD = 4.50). While
selecting the participants, it was paid attention that they are Turkish native speakers.
The experiment involved two between-subject groups. For the Prequestion Group,
prequestions were given to participants before the post-test session. For the Control
Group, no prequestions were given to participants before the post-test session.
Participants were randomly assigned to the Prequestion (n = 12) or the Control Group
(n=12).

3.2. APPARATUS

Eye movements were recorded with an “Eye Tribe Tracker” with a 60 Hz
sampling rate. It was reported that the accuracy of the eye tracker is about 0.50 degrees,
the latency is < 20 ms at 60 Hz, and the spatial resolution is 0.1 degrees. The eye
tracker was integrated into a 20-inch monitor with a resolution of 1600x900 pixels.
The viewing distance between the monitor and participants was approximately 60 cm.

In addition, the OGAMA software was used for eye movement analysis. The
software application designed to record and analyze gaze and mouse data in parallel is
called the Open Gaze And Mouse Analyzer- “OGAMA” (Volikuhler et al. 2008). To
detect fixation, a dispersion-type algorithm is used in the OGAMA. The fixations’
calculation defaults are determined as follows: the minimum number of 5 samples,
maximum distance in 20 pixel , and fixation detection ring size of 31 pixels. Also, 16

calibration point were determined for a good eye calibration.
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3.3. MATERIALS
3.3.1. Instructional material

The study material was a reading passage about the braking system, called Car
Brake Passage (Mayer and Gallini,1990). The reading passage was adapted to the
Turkish version as “Araba Frenleri Metni” (See Appendix1). The passage includes a
573-word reading passage. The reading passage provides information about three
different types of vehicular braking systems: mechanical brake, hydraulic brake, and
air brake system, and their mechanical structure and functions. The reading passage
was organized as two pages in Microsoft Office Word file because information related
to prequestion items and non-prequestioned items is separated as much as possible
from the other parts of the passage to larger areas were needed to create AOIs.
However, these two pages were placed side by side and presented as a single image on
a 21-inch monitor so that participants could see the whole text simultaneously (see

Figurel).

frenler, frem uvguiand mda alatalar desiin igine dafru B Basng uygular

Eameanay ahitr.

fren pedsinen yannds bulnan merie: slisdir
rl teknrigk tiindiring balfayan fren hatlar ad

Figure 1. A screen of the original study material was presented to participants during the
study.

3.3.2. Pre-test
Hilaire and colleagues developed the integrative questions based on the reading

material about car brakes (2019). The integrative questions were adapted to the
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Turkish version as “biitiinlestirici sorular” (See Appendix 3). In the current study,
there are four integrative-type questions as in the previous study. It consists of two
questions, each worth 2 points, and the other two questions, each worth 3 points. All
questions are open-ended. The pre-test included two integrative questions determined
as prequestions (i.e., prequestioned items)—one with two points and three (see
Appendix 2). The total score that can be obtained from the pre-test was 5 points.

3.3.3. Post-test

The post-test includes a total of four integrative questions about the reading
passage; two integrative questions have been seen in the pre-test (i.e., prequestions),
and the two new integrative questions have been never seen (i.e., non-prequestions).
The answers to integrative questions were in multiple paragraphs within the reading
passage. Information related to these questions was explicitly placed in the reading
passage, but the answers to these questions were never explicitly located in one
paragraph within the passage. Thus, participants needed to combine information from
different paragraphs from the reading passage to answer the integrative questions. For
the Prequestion Group, two of the post-test questions were presented as prequestioned
items, and the other two were presented as non-prequestioned items. For the Control
Group, all post-test questions were presented as non-prequestioned items. The total

post-test score was 10 points.

3.3.4. MMCB

The Turkish version of the Multi-Media Comprehension Battery was used in
the current study to evaluate an individual’s structure abilities. The Multi-Media
Comprehension Battery (MMCB; Gernsbacher and Varner 1988), which efficiently
assesses a general structure (mental representation) building ability, was adapted to the
Turkish  version as Coklu-Ortam Kavrama Bataryasi. The Multi-Media
Comprehension Battery has six stories of three modalities; two stories are presented
as a written modality, two stories are given as an auditory modality, and the last two
stories are presented as a pictorial modality in the original study. However, since these
three modalities are highly correlated with one modality, only the written modality
has been used in many previous studies (e.g., Arnold et al. 2016; Bui and McDaniel
2015; Callender and McDaniel 2007 2009; Lin et al. 2018; Martin et al. 2016).
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Callender and McDaniel (2007) have adapted the written modality of MMCB
as a fully test-based version of MMCB that was adapted for the computer, which
required reading four stories and answering 12 multiple-choice questions immediately
at the end of each story. They found that the MMCB written modality’s reliability is
.77 using split-half reliability. Therefore, the written modality of the MMCB was used
in the current study with Gernsbacher and McDaniel’s permission. In addition, the
psychometric properties of the Turkish version of this scale were investigated.

The Turkish version of MMCB has four stories that are “Mike Hooter ve
Missisipi’deki Akilli Ayilar”, “Ev Isleri ile Ilgilenen Koca”, “En Degerli Varlik”, “Bal
Toplayicisimn Ug Oglu”, respectively. The four stories range in length from 413 to
666 words. Each story includes 12 multiple-choice questions, and there are 48
questions in total. Each question has five options and is worth 1-point. The questions
corresponding to each story are answered immediately after reading the story. The total
48 questions score that the participants will get at most 48 points and at least 0 points.

3.4. DESIGN AND PROCEDURE

In the current study, there were two groups, and participants were randomly
assigned to the Prequestion Group and Control Group. The study was conducted in
single sessions, and each participant was tested individually in a classroom.
Participants were seated approximately 60 cm away from the computer screen. The
eye tracker was placed under the computer screen to detect their eye movements, and
the reading material was presented through a computer screen. Pre-test and post-test
were presented as a sheet of paper. Also, the MMCB was presented via the computer
following the post-test session.

For the Prequestion Group (n = 12), participants were asked prequestions (i.e.,
prequestioned items) before the reading material, and all questions— two
prequestioned items and two non-prequestioned items— were asked following the
post-test session. For the Control Group (n = 12), the participants were asked the same
two prequestions and the other two questions only on the post-test because no
prequestions were given to the Control Group before the study material. All
participants were verbally informed that they would read a passage at the beginning of
the experiment, and then their memory of the reading passage would be tested.
Additionally, the instructions—participants will do throughout the experiment—were

presented in writing before starting the experiment.
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During the prequestion phase, participants in the Prequestion Group were
asked two prequestions, and 2 minutes were given to them for answering the
prequestions. Also, they were encouraged to guess; however, any feedback and any
correct answers were not given to prequestions. Before starting the study phase
(reading passage), an eye calibration practice also was done with an eye tracker for
each participant in the Prequestion Group and Control Group.

Before the calibration phase, all participants sat approximately 60 cm away
from the computer screen. During the calibration phase, the participants in each group
were presented with 16 calibration locations. Participants were asked to follow a black
spot with a red in the center on the computer screen. It took approximately 20-25
seconds for each participant to complete their calibration process. After the eye
calibration was accepted as good, it was taken care not to move the eye-tracker. Thus,
the calibration was repeated when the eye calibration was poor or moderate during the
calibration phase.

Following a successful calibration, the participants in the Control Group
immediately passed to the study phase (reading the study material). However, after
completing the successful calibration phase, participants in the Prequestion Group
were provided additional instructions to find the answers to questions, but not the
participants in the Control Group. Answering the integrative-type questions required
more effort than answering other questions whose answers are located explicitly in one
part of the reading material; therefore, additional instructions are critical for successful
recognition.

Firstly, participants in the Prequestion Group were informed that before
reading material, they would again answer two same questions—which were asked in
the pre-test— on the post-test again. They were also informed that answers to the
integrative questions would be located in multiple paragraphs. Then, participants in
the Prequestion Group were instructed to tell the prequestions they had been asked
before the post-test session. This instruction was used as a manipulation check to
determine whether they remembered the prequestions.

In the study phase, “Araba Frenleri Metni” was presented in the OGAMA
application via computer to both groups, and the eye tracker recorded eye movements
(e.g., complete fixation durations, gaze transitions) on the overall text and each area

of interest (AOI) during the reading material for each participant.
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The reading material screen was organized to include three types of AOI’s: (1)
prequestioned items” AOIs—which include information related to prequestioned items
that are tested in the post-test, (2) non-prequestioned items’ AOls—which consist of
information related to non-prequestioned items that are also tested in the post-test —,
(3) remaining AOIs—includes untested information in the post-test, that is related to

neither prequestioned items nor non-prequestioned items (see Figure 2).
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Figure 2. A screen of the study material on how AOIs are determined on the computer screen.

Notes. (1) Prequestioned items’ AOIs include information related to prequestions. The prequestions
were tested in both pretest and posttest. (2) Non-prequestioned items” AQls include information related
to non-prequestions. The non-prequestions did not appear as prequestions, and they were tested only in
the posttest. (3) Remaining AOIs— which include information neither related to prequestions nor non-
prequestions but include information about the reading material—are the remaining areas of the study
material.

During the reading passage, the eye tracker recorded the eye fixations of the
participants. The fixation number, fixation duration mean, complete fixation time, and
gaze transition measures for each AOI were calculated. The gaze transitions were
computed for only prequestioned items (i.e., prequestions), not non-prequestioned
items. Firstly the gaze transitions between first prequestioned items’ AOIls—

transitions between AOIls, which are included information about one of the
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prequestions—and the gaze transitions between second prequestioned items’ AOIs—
transitions between AOIs, which are included information about other prequestion—
were computed, separately. Finally, these gaze transitions were summed up, and total
gaze transitions between each prequestion AOI’s were found. However, fixation
numbers, fixation duration means, and complete fixation times were computed
separately for the prequestioned items’ AOIs, non-prequestioned items’ AOIs, and
remaining AOls.

After participants finished the reading material, they were given a distractor
task in which they listed cities in Turkey for 2 minutes. Immediately after the distractor
task, the participants completed the post-test session, which included questions from
the reading material, and the participants were given unlimited time to complete the
post-test. This session took about 5 min for all participants.

MMCB stories were presented to all participants via a computer screen
following the post-test session. First, all participants read the first story and then
answered immediately 12 multiple-choice questions on the first story. Then, the same
procedure was applied for the rest three stories. All of the procedures were completed

in approximately 50 min.

3.5. VALIDITY AND RELIABILITY

In order to test the inter-rater reliability of the post-test for the prequestioned
items and the non-prequestioned items, a reliability analysis was conducted. First, a
second independent rater scored the 25% of the post-test selected randomly. Then, the
inter-rater agreement was examined by using the Intraclass Correlation Coefficient
(ICC). The intraclass correlation coefficient was .98 for the post-test score, indicating
a high agreement among raters.

MMCB was translated from English to Turkish. Then, two Ph.D. students at
the University of California, Riverside, back-translated these materials from Turkish
to English. This battery was applied to 161 psychology students at Cankaya University
via Google Forms. To our knowledge, there is no scale to evaluate the reading
comprehension skills or the structure-building ability of university students or adults
in Turkey. Therefore, validity analysis could not be performed. Split-half reliability
analysis was used for reliability analysis, and ‘Spearman-Brown Coefficient’ was
found as .92, which is an acceptable value for reliability.
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CHAPTER IV

RESULTS

Firstly, the normality assumptions for all variables were tested. A Kolmogorov-
Smirnov test was used to test whether a set of data came from a normal distribution.
The normality values of the eye movements and the behavioral measurements variable
are presented in Table 1 and Table 2, respectively. The results suggest that some
variables showed a “normal distribution”. For example, the post-test score for the
prequestioned items was normally distributed in the Prequestion Group ( D (12) =
0.165, p = 0.200) and the Control Group ( D (12) = 0.191, p = 0.200), and the
percentage of fixation number on the prequestioned items’ AOIs was also normally
distributed in the Prequestion Group ( D (12) = 0.133, p = 0.200) and the Control
Group (D (12) =0.101, p = 0.200).

Table 1. Tests of Normality for the Control Group and Prequestion Group on the Behavioral
Measurements

Group
Control Prequestion
Kolmogorov-Smirnov? Kolmogorov-Smirnov?

Variable Statistic  df Sig. Statistic  df Sig.
Pretest score . . . .357 12 .000
Posttest score for the prequestioned items 191 12 .200" .165 12 .200"
Posttest score for the non-prequestioned 197 12 .200" 220 12 114
items

Overall posttest score 232 12 .073 138 12 .200"
MMCB score .186 12 .200" 157 12 .200"

*. This is a lower bound of the true significance.
a. Lilliefors Significance Correction
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Table 2. Tests of Normality for the Control and Prequestion Groups on the Eye

Movements Measurements

Group
Control Prequestion
Kolmogorov- Kolmogorov-
Variables Smirnov? Smirnov?
Statistic df Sig. Statistic df Sig.
Gaze trapsnlon-s befween the first 530 12 000 296 12 093
prequestioned item’s AQOIs
Gaze trapsmon_s between the second 339 12 000 160 12 200°
prequestioned item’s AOIs
Overall gaze tr_an3|t|f)ns between the 201 12 006 169 12 200"
prequestioned items’ AOIs
!:lxatl’on number on the prequestioned 286 12 008 206 12 169
items’ AOls
!:lxatl’on number on the non-prequestioned 248 12 040 166 12 200°
items’ AOls
Fixation number on the remaining AOls .226 12 .092 .182 12 .200°
Complete fixation time on the 245 12 045 154 12 .200°
prequestioned items’ AOIs
Completg flxat-lon tlrne on the non- 275 12 013 130 12 200°
prequestioned items’ AOIs
Complete fixation time on the remaining o 12 047 231 12 076
AOIs
leatlon_duratl_ons rrjean on the 319 12 001 149 12 200"
prequestioned items” AOIs
leatlon.duratl-ons rrjean on the non- 246 12 043 151 12 200"
prequestioned items’ AOIs
Fixation durations mean on the remaining 268 12 018 235 12 067
AOls
Percentage of f_lxatu?n number on the 101 12 200" 133 12 200°
prequestioned items’ AOIs
Percentage of f_|xat|(3n number on the non- 234 12 070 207 12 166
prequestioned items” AOIs
Perce_n'Fage of fixation number on the 297 12 004 118 12 200"
remaining AOIs
Percentage of (fompl’ete fixation time on the 139 12 200" 162 12 200"
prequestioned items’ AOIs
Percentage of complete f:xatlon time on the 274 12 013 175 12 200°
non-prequestioned items’ AOIs
Percentage of complete fixation time on the 208 12 004 119 12 200°

remaining AOIs

*, This is a lower bound of the true significance.

a. Lilliefors Significance Correction
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However, some variables showed a “non-normal distribution”. For example,
the total gaze transition between the prequestioned items’ AOIs was not normally
distributed for the Control Group( D (12) = 0.291, p = 0.006), the complete fixation
time on the non-prequestioned items” AOIs was not normally distributed for the
Control Group ( D (12) = 0.275, p = 0.013). Therefore, a non-parametric test, the
Mann-Whitney U test, was performed to determine the effect of prequestions on each

dependent variable.

4.1. BEHAVIORAL MEASUREMENTS
For all behavioral measurements, the descriptive statistics are shown in Table
3. The following sections present the pre-test, post-test, and structure-building ability

analyses.

4.1.1. Pre-test Score

In the Prequestion Group, the participants’ answers on the prequestions showed
low accuracy (M = 0.33, SD = 0.44). This finding means that participants usually
performed incorrect or incoherent answers to prequestions during the pre-test phase.
Also, this reveals that they had little knowledge of the study material.

4.1.2. Post-test Score (Hypothesis 1a,1b)

As explained previously, the prequestioned items were initially asked during
the pre-test and then again during the post-test, and the non-prequestioned items were
asked only on the post-test for the Prequestion Group. However, the Control Group
did not answer any questions before, and both prequestioned and non-prequestioned
items were asked only in the post-test.

Results of the Mann-Whitney U test indicated that prequestion effect was
significant on the post-test score for the prequestioned items (U = 14, p = .001, r = -
0,14), the post-test score for the non-prequestioned items (U = 25.5, p = .006, r = -
0,12 ), and overall post-test score (U = 13.5, p =.0010, r =- 0,14). Participants in the
Prequestion Group scored significantly higher on the post-test for the prequestioned
items (M = 3.17, SD =0.91) than the Control Group (M = 1.79, SD = 0.50). This result
reveals a specific benefit of learning on the prequestioned items. Therefore,

Hypothesis 1a was supported.
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Additionally, participants who answered prequestions performed significantly
better on the post-test for the non-prequestioned items (M = 2.21, SD = 0.62) compared
to the Control Group (M = 1.37, SD = 0.64). Thus, Hypothesis 1b was supported.
Hence, answering integrative prequestions increased performance on the post-test for
not only prequestioned items but also non-prequestioned items. This represents a
general benefit of prequestions on learning. Likewise, the overall post-test
performance was significantly greater for participants in the Prequestion Group (M =
5.37, SD = 1.48) than the participants in the Control Group (M = 3.17, SD = 0.96),
which revealed a significant prequestion effect.

A Wilcoxon signed-rank test was also conducted to evaluate the performance
differences between pre-test and post-test for the Prequestion Group. Participants’
performance was better on the post-test (M = 3.17, SD = 0.91) than the pre-test (M =
0.33, SD = 0.44) for the prequestioned items, Z= -3,074, p = .002. This result shows
that participants in the Prequestion Group scored significantly better on the post-test

for prequestioned items.

4.1.3. Structure Building Ability

The participants’ structure-building ability scores showed no significant
difference between both the Prequestion Group (M = 31.08, SD = 4.50) and the Control
Group (M =30.17, SD =3.79), U =715, p =.728, r =-0,001.The descriptive statistics
are shown in Table 3.

Table 3. Mean and Standard Deviations for the Control and Prequestion Groups on the
Behavioral Measurements

Group

Variables Control Prequestion

M SD M SD
Pre-test performance - - .33 44
_Post-test performance for the prequestioned 1.46 20 3.08 76
items
Post-test_ performance for the non- 121 72 200 60
prequestioned items
Overall post-test performance 2.67 91 5.08 1.18
MMCB score 30.50 3.48 30.75 4.29
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4.2. EYE MOVEMENT MEASUREMENTS
4.2.1. Gaze Transition (Hypothesis 2a)

As explained previously, the gaze transitions were calculated only for the
prequestioned items but not non-prequestioned items. Therefore, the gaze transitions
on the prequestioned items were compared between the Prequestion Group and the
Control Group.

The results revealed that the prequestion effect was significant on the gaze
transitions between the first prequestioned item’s AOIs (U = 35.5, p =.012, r =-0,10
), the gaze transitions between the second prequestioned item’s AOIs (U = 29.5, p =
.014, r = -0,11), and total gaze transitions between all prequestioned items’ AOlIs (U
= 23.5, p =.004, r = -0,12). Participants in the Prequestion Group performed more
gaze transitions between the first prequestioned items” AOIs (M = 1.42, SD = 1.62)
compared to the Control Group (M = 0.17, SD = 0.57). Table 4 presents descriptive
statistics for the eye movement measurements.

Similarly, they showed higher gaze transitions between the second
prequestioned items’” AOIs (M = 4.67, SD = 3.57) relative to the Control Group (M =
1.25, SD = 1.54).The participants’ total gaze transitions between all prequestioned
items’ AOIs were higher in the Prequestion Group (M = 6.08, SD = 4.57) than in the
Control Group (M = 1.25, SD = 4.25). Thus, Hypothesis 2a was supported.

4.2.2. Fixation Number

The prequestion effect was significant on the participants’ fixation number for
the non-prequestioned items” AOIs (U = 12, p = .001, r = -0,03) and the remaining
AOIs (U = 24, p = .006, r = -0,12). Participants in the Prequestion Group had
significantly less fixation number on the non-prequestioned items’ AOIs (M = 161.08,
SD = 57.26) relative to the Control Group (M = 316.58, SD = 158.72), and on the
remaining AOIs (M = 415.92, SD = 132.68) compared to the Control Group (M =
644.75, SD = 250.20).

Nevertheless, participants’ fixation numbers on the prequestioned items’ AOls
showed no significant difference between the Prequestion Group (M = 334.50, SD =
131.058) and the Control Group (M = 310.50, SD = 180.26).
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4.2.2.1. Percentage of Fixation Number (Hypothesis 3a,3b)

The fixation numbers can differ between participants. Therefore, the
percentage of fixation number on the AOIs was used to reduce variance in this eye
fixation variable due to individual differences.

The analysis results revealed that the prequestion effect was significant on the
percentage of fixation number for the prequestioned items” AOIs (U =19, p =.002, r
= -0,13 ) and the non-prequestioned items’ AOIs (U = 13, p =.001, r = -0,14).The
percentage of fixation number of participants in the Prequestion Group was higher on
the prequestioned items” AOIs (M = 0.36, SD = 0.09) compared to the Control Group
(M =0.23, SD = 0.04). Thus, Hypothesis 3a was supported.

In contrast, the percentage of fixation number of the participants in the
Prequestion Group was lower on the non-prequestioned items’ AOIs (M = 0.17, SD =
0.03) relative to the Control Group (M =0.25, SD =0.05), U = 13, p =.001. However,
Hypothesis 3b was not supported. The percentage of fixation number of participants
on the remaining AOIs did not differ significantly between the Prequestion Group (M
=0.46, SD = 0.11) and the Control Group (M =0.51, SD =0.7), U =525, p=.259, r
=-0,05.

4.2.3. Complete Fixation Time

The prequestion effect was significant on the complete fixation time for only
the non-prequestioned items” AOIs (U = 15, p =.001, r = -0,13). Hence, participants
in the Prequestion Group performed shorter complete fixation time on the non-
prequestioned items’ AOIs (M = 44043.42, SD = 16704.46) relative to the Control
Group (M =90304.17, SD = 46062.56).

Participants in the Prequestion Group did not have statistically significant
complete fixation time difference on the prequestioned items’ AOIs (M = 95512.42,
SD = 35339.77) compared to the Control Group (M = 86477.33, SD =53191.57), U =
53, p=.27,r=-0,05). Likewise, participants’ complete fixation time on the remaining
AOIs was not significantly different in the Prequestion Group (M = 145184.33, SD =
95824.28) than the Control Group (M = 173432.17, SD = 63076.94), U =41, p =.073,
, r=-0,07.
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4.2.3.1. Percentage of Complete Fixation Time (Hypothesis 4a,4b)

In addition to the fixation number, the complete fixation time can also differ
between participants. Hence, the percentage of complete fixation time on the AOIs
was used to reduce the complete fixation time in variance due to individual differences.

For the percentage of complete fixation time, the prequestion effect was found
significant on the prequestioned items” AQOIs (U = 31, p = .018, r = -0,10) and non-
prequestioned items’ AOIs (U = 7.5, p =.000, r = -0,15). In the Prequestion Group,
the percentage of complete fixation time was higher on the prequestioned items’ AOls
(M = 0.35, SD = 0.13) compared to the Control Group (M = 0.24, SD = 0.05).
Therefore, Hypothesis 4a was supported.

In contrast, the percentage of complete fixation time in the Prequestion Group
was lower on the non-prequestioned items’ AOIs (M = 0.16, SD = 0.04) relative to the
Control Group (M = 0.25, SD = 0.05). Thus, Hypothesis 4b was not supported. Further,
the percentage of complete fixation time on the remaining AOIs showed no significant
difference between the Prequestion Group (M = 0.48, SD = 0.16) and the Control
Group (M =0.50, SD = 0.07), U = 60.5, p = .505, r = -0,03.

4.2.4. Fixation Duration Mean

The Mann-Whitney U test was performed to examine whether there is
significant prequestion effects on the fixation duration means. For the Prequestion
Group, the participants’ fixation duration means was not significant on the
prequestioned items” AOIs (M = 284.87, SD = 51.93) compared to the Control Group
(M = 274.31, SD = 54.25), U =56, p = .378, r = 0,04. For the non-prequestioned
items’ AOIs, the participants’ fixation duration means showed no significant
difference between the Prequestion Group (M = 255.58, SD = 32.41) and the Control
Group (M = 286.35, SD = 49.38), U = 40, p = .065, r =-0,08.
Likewise, the participants’ fixation duration means in the Prequestion Group was not
significantly different on the remaining AOIs (M = 286.14, SD = 52.31) relative to the
Control Group (M = 269.69, SD =42.65), U =57, p=.386, r = -0,04.
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Table 4. Mean and Standard Deviations for the Control and Prequestion Groups on the Eye

Movements Measurements

Group
Control Prequestion

Variables M SD M SD
_Gaze1 transitions between the first prequestioned 17 58 142 162
item’s AOls
Gaze trapsmon-s be',tween the second 108 156 467 358
prequestioned item’s AQOIs
Total 1gaze transitions between the prequestioned 195 155 6.08 495
items” AOls
/I:\léal\;lon number on the prequestioned items 3105 180.26 3345 13106
!:lxatl’on number on the non-prequestioned 31658 158.72 161.08 57 97
items’ AOls
Fixation number on the remaining AOIs 644.75 250.21 415.92 132.69
Qom;)’lete fixation time on the prequestioned 8647733 53191.5 95512 42 35339 78
items” AOls (ms) 8
Qom;)’lete fixation time on the non-prequestioned 90304.17 46062.5 44043.42 16704.46
items’ AOIs (ms) 6
Complete fixation time on the remaining AOIs 173432.1 63076.9 145184.3

95824.28
(ms) 7 4 3
!:lxatl’on durations mean on the prequestioned 27431 5496 284 88 5193
items’ AOIs (ms)
leatlon_duratlpns rT]ean on the non- 286.36  49.39 255 58 3041
prequestioned items’ AOIs (ms)
(Frlngtlon durations mean on the remaining AOIs 269.7 4266 286.14 5932
Percenta_ge of f_|xat|9n number on the 24 05 36 10
prequestioned items’ AOIs
Percenta_ge of f_|xat|(3n number on the non- 95 06 17 04
prequestioned items’ AOIs
ieg(l:gntage of fixation number on the remaining 51 07 26 12
Percenta_ge of (_:ompl1ete fixation time on the 24 06 35 13
prequestioned items” AOIs
Percenta_ge of (_:ompl1ete fixation time on the non- 96 06 16 05
prequestioned items’ AOIs
Percentage of complete fixation time on the 50 08 48 17

remaining AOls

+++++
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CHAPTER YV

DISCUSSION

The goal of the current study was to investigate whether the effect of
prequestions on learning was due to enhanced attention to integrative prequestions by
using eye movement measurements. For this, a group of participants was asked
prequestions before they studied the material (i.e., the Prequestion Group), and eye
movements were recorded to understand how the participants’ attention was directed
while participants were studying material. After that, participants were tested with a
post-test that included prequestions and non-prequestions that had never been seen
before. Finally, the results were compared to a Control Group, which was asked no

prequestions.

5.1. BEHAVIORAL MEASUREMENTS
5.1.1. MMCB

Participants’ structure-building ability scores were assessed to control whether
there was an individual difference between groups. Participants’ structure-building
ability was evaluated by the MMCB. This battery was used only to assess whether
individual differences between groups. After analysis, it was found that there is no
significant structure ability scores difference between the Prequestion Group and
Control Group. This result could mean that the two groups have similar features, and
any individual difference in the structure building ability was not found, as expected (
e.g., St. Hilaire et al.,2019).

5.1.2. Post-Test
5.1.2.1. Post-test Findings
The learning outcomes showed that participants in the Prequestion Group had

higher post-test scores for prequestioned items, indicating the specific benefit of
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prequestions. Moreover, the results revealed that participants in the Prequestion Group
also had higher post-test scores for non-prequestioned items, replicating the general
benefit of prequestions in the previous studies for non-prequestioned items. To sum
up, consistent with the prior literature about prequestions, the advantage of the
prequestion effect was found on both the prequestioned items and non-prequestioned
items in the post-test— indicating both the specific and general benefit of prequestions.

5.1.2.2. Compatibility of the Post-test Findings with Literature

The specific benefit of the prequestion, in which learning only on related
prequestioned information, has been replicated in prior studies that have used reading
material (Carpenter et al. 2018; Frase 1968; Hausman and Rhodes 2018; James and
Storm 2019; St. Hilaire et al. 2019; St. Hilaire and Carpenter 2020; Toftness et al.
2018). Although the specific benefit of prequestions on learning materials has been
consistently shown, the general benefit of prequestion has been demonstrated in
limited studies.

Consistent with our findings, Carpenter and Toftness (2017) found both
specific and general benefits of prequestions on video-based learning material— video
materials are not controlled by learners and are presented continuously. This is because
learners were able to focus attention on both prequestioned information and non-
prequestioned information within the video material during the presenting video, and
they could not selectively attend to prequestioned items during the video. This result
may suggest video-based materials can be more effective than reading materials when
given after prequestions for the general benefit of learning.

Along similar lines, a previous study by Little and Bjork (2016) reported that
answering multiple-choice prequestions improves the learning of both information of
prequestions and other information from the reading passage compared to a Control
Group. Their finding represents a general benefit of learning. However, in this study,
multiple-choice prequestions had four options and one correct option, the other three
incorrect options, which are designed competitive alternatives to the correct option,
were appeared as related to non-prequestions on the final test. Therefore, these
competitive alternatives of correct answers may guide participants’ attention on both
the information of the prequestion and alternatives while studying material, especially

when corrective feedback is given on whether the answers are correct or incorrect.
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St. Hilaire et al. (2019) showed that answering isolative prequestions improved
memory performance on the prequestioned item, but integrative prequestions did not
facilitate memory for both prequestioned and non-prequestioned items (Experiment
1). However, answering integrative prequestions enhanced later memory for
prequestioned and non-prequestioned items from the reading passage with additional
instructions that support the integration of information (Experiment 2), as replicated
in the current study. While isolative questions are simple questions whose answers are
explicitly located in one part of the reading passage, answering integrative questions
requires combining information from different parts. Integrative questions, however,
can require more effortful processing than isolative questions. Therefore, they also
suggested additional instructions(i.e., participants were informed about the purpose of
the study and the nature of the test.) to enhance the general benefit of learning related
to non-prequestioned information before participants begin to study reading material.
Finally, they found that answering integrative prequestion enhanced learning of both
prequestioned and non-prequestioned items due to additional instructions for learning
the reading material.

One interpretation of these results is that the benefit of prequestioned items
could be thought of as spill-over attention to the whole material. Also, the nature of
multiple-choice questions with competitive alternatives, as in Little and Bjork’s (2016)
study, the compare-contrast nature of the integrative questions, as in St. Hilaire et al.
’s (2019) and our study, and given corrective feedback after pretesting, as in Hausman
and Rhodes’ (2018) and Thiede et al.’s (2011) studies, may lead to the processing of
the whole material by guiding attention to both pre-questioned and unquestioned items.
Therefore, integrative pretesting may be recommended as an effective educational tool
to increase attention to the whole learning material

In addition, these findings might suggest that the general benefit of learning
occurs when participants increase their attention to the non-prequestioned information.
For instance, by using video-based study material (Carpenter and Toftness 2017), by
increasing the relationship of prequestioned information with their competitive
alternatives (i.e., non-prequestioned information; Little and Bjork 2016) by using an
integrative type of prequestions with additional instructions (St. Hilaire et al. 2019),
by presenting attractive keywords related to prequestioned information (Richland et

al. 2009), by assessing comprehension ability of the material as it is read (Pressley et
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al. 1990), learners’ attention can be guided to both previously asked and unquestioned
information.

Also, a significant effect of prequestions may be due to top-down attention;
this is because prequestions as an endogenous cue to guide attention would activate
top-down processes, not bottom-up processes activating salient cues. The previous
study on pretesting, which reported initial test and their answers function as
endogenous cues to direct attention toward tested information and away from untested
information during the posttest, supports this suggestion (Gordon et al. 2015).
Similarly, several studies showing the specific effect of prequestions ( Pan et al. 2020;
St. Hilaire and Carpenter 2020) have shown that participants answering prequestions
(i.e., factual prequestions) guide their attention to prequestioned information;
therefore, this directed attention to these prequestions only facilitated the learning of
prequestioned information, not other information.

However, the current study suggests that the general effect of prequestions
might be guided attention to both prequestioned and non-prequestioned due to the
nature of integrative questions. The question types used in the studies may have
affected the guiding attention to the whole material. As mentioned earlier, the answers
to factual questions are in one location in the material, whereas the answers to
integrative questions are in different locations of the material. Thus, attention might
be guiding attention to one point where only that question is located for factual
prequestions, and attention might be directed to more points for integrative
prequestions while searching for the answer.

Additionally, a study by Richland et al. (2009), examining the association
between the effect of testing and attention, reported that the group in which
prequestions are presented as a cue before studying performed better on a post-test
than the group in which important details in the text in a bold or italicized font are
presented as a cue in a text during studying (e.g., Little and Bjork 2016; Pressley et al.
1990; Richland et al. 2009). These studies suggest that top-down processes induced by
prequestions would be more effective on learning than bottom-up processes induced
by salient features (i.e., characteristic fonts, italic or bold). In the current study,
integrative prequestions would guide visual and spatial attention as a cue, helping them
focus on both related and unrelated information strategically and voluntarily following
a post-test; therefore, increased attention to information enhanced general learning of

prequestions.
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Contrastly, some studies have shown the disadvantage of the prequestion effect
on non-prequestioned information from reading material (e.g., Peeck 1970; Rickards
1976; Sagaria and di Vesta 1978). The current study, however, showed no
disadvantages of the prequestion effect. It is possible that as the selective processing
hypothesis predicts that participants who answered prequestions might directly focus
their attention on prequestioned information and ignore or skim unrelated information
to prequestions—non-prequestioned information— within the text material relative to
a Control Group. This might be resulting in impaired learning for unrelated
information from prequestions. Reading materials may be suitable for participants to
quickly ignore or skip irrelevant information to the prequestions, but video materials

are not suitable for easily ignoring information unrelated to the prequestions.

5.2. EYE MOVEMENT MEASUREMENTS
5.2.1. Gaze Transition
5.2.1.1. Gaze Transition Findings

In addition to behavioral measurements, participants’ eye movements were
also recorded when participants were studying material. After investigating the
relationship between prequestions and attention in the relevant literature, eye
movements were recorded using an eye tracker to examine how integrative type
questions affect attention processes.

In the light of the information in the relevant literature about prequestions, it
was hypothesized that the number of gaze transitions between the prequestioned items
might be higher due to the integration processes in the Prequestion Group compared
to the Control Group. Thus, the integrative type of prequestions in the current study
might be thought to require the integration of related information. The results
supported the hypothesis, which expects a significant benefit of prequestions in the
gaze transitions between prequestioned items. Furthermore, the results support this
hypothesis such that participants in the Prequestion Group exhibited higher gaze

transitions between prequestioned items than the Control Group.

5.2.1.2. Compatibility of the Gaze Transition Findings with Literature
The findings of previous multimedia research (Cromley 2009; Cromley et al.
2010), supporting that the integration of relevant text and pictorial elements improves

text comprehension and learning performance, are consistent with current findings. In
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addition, the cognitive theory of multimedia learning (e.g., Arndt et al. 2015; Johnson
and Mayer 2012; Mason, L., Pluchino, P., and Tornatora 2016; Mason, Pluchino, and
Tornatora 2015) supported the current findings. For example; Hannus and Hydna
(1999), who demonstrated more gaze transition (back-and-forth looking) between text
parts and its related illustration for high-ability students, Ponce and Mayer (2014),
who showed more total gaze transitions (right-left and top-bottom) between the related
parts of a text, and Mason and colleagues (2015), who reported multiple gaze shifts
between text parts to corresponding picture parts were due to integrative processing,
supported the finding of the current study. These findings, including our own, might
suggest that integrative processes can be more effective in holistic learning, and more
gaze transitions might be more successful in deep learning, not only for illustrated text
but also for prose text (e.g., Ponce and Mayer 2014).

Another possible interpretation of the finding, more gaze transition in
Prequestion Group, could be explained by the *““maintenance, attentional process,
integration” function of working memory (Wolters and Raffone 2008). The
maintenance function is to retain the limited information currently needed, that is, all
the task-related information provided by previous events (i.e., retention of
prequestions). The function of attention processes is to direct attention to task-relevant
stimuli and responses selectively and inhibit task-irrelevant stimuli and responses
automatically (i.e., attention is guided to related information with prequestions).
Finally, the integration function is the ability to combine and rearrange all task-
relevant responses from various sources (i.e., integration of related information with
prequestions). Thus, the functions of working memory may be a factor to affect the

learning of prequestions.

5.2.2. Complete Fixation Time and Number of Fixations
5.2.2.1. Complete Fixation Time and Number of Fixations Findings

It was also hypothesized that the complete fixation time and the number of
fixations on prequestioned and non-prequestioned items would be higher in the
Prequestion Group than in the Control Group. In the current study, to reduce the
variance in complete fixation time and fixation numbers due to individual differences,
the percentage of complete fixation time and the percentage of fixation numbers were

evaluated. This study reported that for prequestioned items, the percentage of complete
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fixation time and the number of fixations was higher in the Prequestion Group than in
the Control Group.

These results revealed that participants spent more time on information related
to prequestions than information unrelated to prequestions. A possible interpretation
of these results might be that the prequestion effect was due to the attentional processes
(i.e., top-down attention activated by using prequestions as a cue to guide attention ).
Participants who answered prequestions would guide more attention to prequestioned
items, so they would spend more time on the prequestioned items for integrating them
into the instructional material than the Control Group (as in the selective attention
process, it was discussed above).

5.2.2.2. Compatibilities of the Complete Fixation Time and Number of Fixations
Findings with Literature

Our findings showing longer complete fixation time and higher fixation
numbers on prequestioned items are consistent with previous eye-tracking studies,
which reported that participants guided more attention to relevant information than
irrelevant information than a Control Group. For example, the multimedia research
using eye movement measurements (Ozcelik et al. 2010) compared a signaling format
in which participants directed their attention to particular multimedia material, such as
a label or image, by activating bottom-up processes marked by external cues and a
non-signaling format in which participants did not guide their attention to any part of
the material. They found that participants had longer total fixation duration and higher
fixations on relevant information in the signaled format than in the non signaled
format.

Similarly, consistent with our findings, previous eye-tracker studies (de Koning
et al. 2010; Grant and Spivey 2003) have shown that the number of fixations and
fixation duration on related information increases by attention is directed to related
information. In this study, prequestions may have played a role in directing attention
as a cue. For this reason, participants in the Prequestion Groups may have exhibited
longer complete fixation time and higher fixation number on prequestioned items.

Likewise, consistent with our findings, a recent study on the prequestions by
Yang et al. (2021) demonstrated that participants who viewed video material with
interpolated prequestions had a longer fixation time on prequestioned information for

the high achievement motivation group due to allocating more of their attention.
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Additionally, they performed higher post-test scores than the participants who viewed
video material with no prequestions. Answering integrative-type questions might
require more cognitive effort on the prequestioned information due to selective
attention. This effort could lead to longer fixation time and higher fixation numbers on
the integrative prequestioned information (Inamdar and Pomplun 2003; Peterson et al.
2008).

This finding may be congruent with the elaborative retrieval theory, which
included two distinctive processes, spreading activation and degree of semantic
elaboration (Carpenter 2009). Searching related information to integrative
prequestions— while learning material — can lead to a higher cognitive effort and
then a deeper understanding of all material. Therefore, answering integrative
prequestions could enhance the general benefit of learning —not only prequestioned
information but also non-prequestioned information from reading text— due to the
spreading activation effect (Carpenter 2009; Chan et al. 2006). For example, Endres
and Renkl (2015) reported that the participants in the short-answer condition
performed highly on the non-tested items compared with the restudy condition due to
spreading activation, suggesting more effortful retrieval. Similar to the spreading
activation effect, the compare-and-contrast nature of integrative questions was
suggested to lead to more effortful and active processing due to increasing participants’
processing of the material (e.g., St. Hilaire et al. 2019).

However, participants in the Prequestion Group outperformed on the post-test
than the Control Group despite less percentage of complete fixation time and fixation
number on the prequestioned items; this is an interesting finding. Furthermore,
consistent with our findings, a study by Little and Bjork (2016) showed that
prequestions facilitated the learning of irrelevant information from prequestions,
although participants did not spend more time on that information. Therefore, these
finding suggests that attentional processes (i.e., top-down) alone might be insufficient
to explain the general benefit of the prequestions. The possible interpretation of these
outcomes might be that participants who answered integrative prequestions could
exhibit deeper cognitive processing than the Control Group when studying the reading
material. Searching answers to integrative questions— which required organizing and
integrating information— would promote generative processes while reading material
is studied due to the compare-and-contrast nature of integrative prequestions (e.g.,

“What is the primary difference between mechanical brakes and hydraulic brakes?”,
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and “There are two key types of mounts in hydraulic brakes. What are the two types?
Next, name two ways in which they differ from one another.”; St. Hilaire et al. 2019).

The integrative testing—deep level learning strategy —would enhance
generative processes as summarizing (Bonwell and Eison 1991; Chi and Wylie 2014;
Doctorow et al. 1978). This interpretation suggested that the compare-contrast
structure of integrative prequestions required might improve learning due to a deeper
understanding of the reading material (e.g., Ponce and Mayer 2014; St. Hilaire et al.
2019). Searching related information to integrative prequestions—while learning
material— may lead to a higher cognitive effort and then a deeper understanding of all
material. Like the spreading activation effect, the compare-and-contrast nature of
integrative questions might be suggested that they lead to more effortful and active
processing due to increasing participants’ processing of the material.

“Select-organize-integrate (SOI) model of generative learning”—which was
suggested as awareness and control of learners’ own cognitive processes for generative
learning due to active cognitive processing (Mayer 2014)— may be a possible
explanation that despite shorter complete fixation times and the lower number of
fixations, the Prequestion Group outperformed on the non-prequestioned items in the
post-test compared to the Control Group. Therefore, integrative questions could be
encouraged generative learning.

According to the SOI model, in this study, participants in the Prequestion
Group were expected first to select the related information to prequestions, then
organize the relevant information into a mental representation, and finally, integrate
them for answering prequestioned items in the post-test. This generative learning
process might suggest a deeper understanding due to more significant comprehension
of reading passages (e.g., Chi and Wylie 2014), therefore greater comprehension can
lead to active processing or more effective learning of all material (e.g., Doctorow et
al. 1978).

Therefore, under certain conditions, integrative questions can be accepted as
an active learning strategy (Bonwell and Eison 1991), and integrated information can

lead to deeper processes (Hannus and Hy6na 1999; Ponce and Mayer 2014).
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5.2.3. Fixation Duration Mean
5.2.3.1. Fixation Duration Mean Findings

The eye movement analysis showed that although prequestions had a
significant effect on the percentage of complete fixation time and the number of
fixations for the prequestioned items, prequestions did not significantly affect the
fixation duration mean for the prequestioned items (e.g., Ozcelik et al. 2010).

5.2.3.2. Compatibility of the Fixation Duration Mean Findings with Literature

However, previous studies have shown that if the processing demand of the
task increases, fixation duration means on relevant information increases (e.g., Loftus
and Mackworth 1978; Underwood et al. 2004). Therefore, the lack of a statistically
significant effect on mean fixation duration may be due to the high variance in the eye
movement data.

To sum up, results suggest that an eye tracker is a beneficial tool for assessing
the role of attention on the prequestion effect. Furthermore, results on learning
outcomes and eye measurements complement each other. Also, to our best knowledge,
this is the first study to evaluate whether the effects of integrative type prequestions
on learning was due to the attentional processes using an eye-tracking method. Finally,
the results provide that prequestions can facilitate general learning on the instructional
material. The results supported that answering prequestions leads to more fixation
time, more fixation number, and more gaze transition on prequestioned items but not
non-prequestioned items due to attentional processes compared to the Control Group.

Moreover, answering the prequestions increased learning on the non-
prequestioned items, but less fixation time and less fixation number were recorded in
these non-prequestioned items. It can be suggested that integrations could increase
attention, increased attention can increase mental effort, and increased mental effort
can lead to deeper understanding (Cerdan et al. 2009; Cerdan and Vidal-Abarca 2008).
The mental effort may be a mediator between attention and deeper understanding
(active processing). Therefore, future research should aim to examine this relationship

in the prequestion effect.

5.3. LIMITATIONS AND RECOMMENDATIONS
There are several limitations of this study. The first limitation is the small

sample size in the study. Finding participants for the study was difficult due to
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pandemic conditions. Another limitation was that the Prequestion Group and Control
Group also were not homogeneous. This experiment could be applied to a more
homogeneous group in future studies. Previous studies with reading material (Richland
et al. 2009) had shown that each group should include thirty participants to obtain a
reliable prequestion effect. However, the target sample size in the current study
consisted of twelve participants for each group. Moreover, the small sample size may
cause a high variance in the variables of the study. The sample size should be increased
in future studies.

Furthermore, in the current study, two specific questions (one 2-point question,
other 3-point question) were determined as prequestioned items, and the other two
specific questions were determined as non-prequestioned items for the Prequestion
Group. In the previous study (St. Hilaire et al. 2019) , two of the four questions were
given as prequestions with counterbalancing. Therefore, each question appears as
prequestioned and non-prequestioned items with equal frequency.

The difficulty level of the questions given as the prequestion might affect the
results. Whether the difficulty level of these integrative questions affected the retention
on learning could be evaluated when non-prequestioned items were given as
prequestioned items to another Prequestion Group. Unfortunately, this could not be
done in this study due to the pandemic conditions. However, in future studies, non-
prequestions can be given as a prequestion to evaluate whether the difficulty level of
integrative type questions affects learning.

The reliability analysis but not validity analysis of the Multi-Media
Comprehension Battery was performed. Unfortunately, to our knowledge, there is no
scale in our country to evaluate adult reading comprehension skills. Therefore, the
validity analysis of the Multi-Media Comprehension Battery was not performed,

which could be another limitation of this study.
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CHAPTER VI

CONCLUSION

Although the pretesting practice is one of the most effective learning strategies,
there is not enough evidence demonstrating why prequestions lead to a general benefit
of prequestions on learning. Attention and integrative processes have been suggested
as the underlying reasons for these benefits. The current study showed that answering
prequestions benefited learning of both prequestioned and non-prequestioned items.
The participants in the Prequestion Group performed better on both prequestioned and
non-prequestioned items. In addition, the participants who answered prequestions had
higher gaze transitions between prequestioned items. They also had higher complete
fixation time and numbers of fixations for prequestioned items. However, although
participants who answered prequestions performed better on the non-prequestioned
material, they had lower complete fixation times and numbers of fixation for the non-
prequestioned items than the Control group.

These results suggest that integrative prequestions act as an initial cue to guide
attention to related information by activating top-down attentional processes, thus
increasing attention to relevant information enhances learning. Therefore, while
attention can explain the effect of prequestions for prequestioned items, attention alone
was not sufficient to explain the impact of questions for non-prequestioned items.
Here, integrative processes can explain this effect for non-prequestioned items. In
addition, the nature of integrative questions requiring participants to integrate
information from different parts of a reading passage may lead to deeper processing or
induce greater mental effort in learning non-prequestioned items. These results also
suggest that both attention and integrative processes simultaneously play a role in the
general benefit of prequestions.

To sum up, if students are encouraged to find their answers, integrative
prequestions can be an effective general learning method for guiding attention to the
whole material by integrating information and activating top-down processes as an
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internal cue. In addition, the eye tracker can be an effective measurement method for
assessing learning effectiveness. Therefore, it would be suggested that the eye tracker

can help examine the effectiveness of this method on learning in educational settings.
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APPENDIX 1: Instructional Material / Car Break Passage

Araba Frenleri Metni
Fren, hareketli bir nesneyi yavaglatan veya durduran bir aygittir. Cogu frende siirtiinme
tiretmek i¢in donen bir tekerlege -veya bagl bir iiniteye- baski yapan, fren balatasi
veya fren pabucu adi verilen bir parga bulunur. Bu siirtiinme tekerlegin enerjisini 1siya
dontistiirerek, tekerlegi yavaglatir veya durdurur. Araglar ve endiistriyel makineler
genis bir fren gesitliligine sahiptir. Bu metin araglarda kullanilan belli bash frenleri
anlatir.

Araglar ti¢ temel fren tiirii ile donatilmistir: (1) Mekanik frenler, (2) Hidrolik
frenler ve (3) Hava frenleri.

Mekanik frenler, bir veya iki balatasi tekerlege dogru baski yapan fren kollarina
veya kablolara sahiptir. Cogu bisiklette her tekerlek icin bir tane olmak iizere, fren
kaliperi adi1 verilen iki mekanik fren bulunur. Her frende, tekerlek jantinin her iki
tarafinda birer tane olmak tizere iki kiigiik lastik balata bulunur. Balatalar uzun bir
kablonun ucuna baglanan mekanik bir cihaza monte edilmistir. Kablonun diger ucu
gidondaki bir kola baglanmistir. Mekanik frenlerde, siiriicii bu kolu siktiginda kablo

tizerindeki kuvvet tekerlegin disina dogru balatalar1 baskilar.

Otomobiller acil durum freni ya da el freni adi verilen baska bir tiir mekanik
fren ile donatilmistir. Ayrica bu fren park freni olarak da bilinir, ¢ilinkii park edilmis
bir arabanin kaymasini 6nlemeye yardimci olur. Siiriicii bir kol sistemi olan acil durum
frenini kullandiginda, rotlar ve kablolar arka tekerleklerin pabuclarina veya

balatalarina bask1 uygular.

Hidrolik frenler, balatalara veya pabuglara fren basinct uygulamak icin fren
hidroligi sivis1t adi verilen 6zel bir sivi kullanir. Cogu otomobil hidrolik frenleme
sistemine sahiptir. Bu sistemin temel parcalari, fren pedalinin yaninda bulunan merkez
silindir ad1 verilen bir bélme; her tekerlekte en az bir tekerlek silindiri; bu merkez
silindiri tekerlek silindirine baglayan fren hatlar1 adi verilen borulardan olusur.

Silindirler ve fren hatlar1 fren sivisi ile doludur.
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Hidrolik frenlerde, merkez silindirin icinde ileri geri kayabilen bir piston
bulunur. Basit bir hidrolik sistemde, fren pedali, bir rot veya baska bir mekanik
baglanti araciligiyla bu pistonu kontrol eder. Siiriicii pedala bastiginda, merkez
silindirin i¢indeki piston siviya basing uygular ve kisa bir mesafe ileri dogru kayar.
Fren sivist bu basinci fren hatlarindan gecirerek tekerlek silindirlerindeki pistonlar
ileri dogru itmeye zorlar. Tekerlek silindirleri ileri dogru hareket ettikce, balatalara
veya pabuglara fren basinci uygular.

Hidrolik sistemlerde, tekerlek silindirleri ya disk frenlerin ya da kampanali
frenlerin i¢ine monte edilmistir. Cogu arabanin 6n tekerleklerinde disk freni ve arka
tekerleklerinde kampanali fren bulunur.

Disk frenler, aracin aksima tutturulmustur ve genellikle dokme demirden
yapilmis bir diske sahiptir. Tekerlek diske baglanmistir. U seklindeki bir kaliper
diizenegi diskin bir pargasini kaplar fakat diskle beraber donmez. Bu diizenek, her biri
bir piston ve diskin her iki tarafinda birer tane olmak iizere iki fren balatasi i¢eren bir
veya iki tekerlek silindiri igerir. Fren balatalar1 1s1ya dayanikli bir malzeme ile kaph
yass1 metal pargalardir. Disk frenler, fren uygulandiginda balatalar diskin i¢ine dogru
bir basing uygular.

Kampanali frenler aksa sabitlenmis genellikle demir dokiim kampanaya
sahiptir. Tekerlek kampanaya baglanmistir. Kampananin ig¢inde 1siya dayanikli
malzeme ile kaplanmis iki yar1 dairesel fren pabucu bulunur. Fren pabuglar
kampanayla beraber donmez. Pabuglar arasinda tekerlek silindiri bulunur. Silindir her
biri bir pabuca dayanan, zit yonlerde itme hareketi gergeklestiren iki pistona sahiptir.
Kampanali frenler, fren uygulandiginda, pabuglar diskin disina dogru basing uygular.

Hava frenleri, kompresoér adi verilen bir makine tarafindan saglanan basingl
havay1 kullanir. Cogu otobiis, agir kamyon ve trende hava frenleri vardir. Siiriicii ya
da makinist fren uyguladiginda, bir depolama {iinitesi, basin¢l hava salar. Bu hava
balatalara veya pabuclara fren basinci uygulayan bir pistonu veya diyagramu iter.
Otobiislerde ve kamyonlarda otomobillerdeki gibi disk freni ve kampanali fren

bulunur. Ancak trenlerde pabuglar tekerlegin disina dogru baski uygular.
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APPENDIX 2: Pre-test Questionnaire

Asagidaki sorulan dikkatlice okuyup, bir tahminde bulunun. Tahminde

bulunmaniz icin size 2 dakika siire verilecektir.

1. Mekanik frenler ile hidrolik frenler arasindaki temel fark nedir?

2. Hidrolik frenlerde iki temel monte etme tipi vardir. Bunlar nelerdir? Ardindan

farklarini yaziniz.
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APPENDIX 3: Post-test Questionnaire

Asagidaki sorular1 okudugunuz metne gore cevaplandiriniz.

. Mekanik frenler ile hidrolik frenler arasindaki temel fark nedir?

Hidrolik frenlerde iki temel monte etme tipi vardir. Bunlar nelerdir? Ardindan

farklarin1 yaziniz.

Hava frenleri mekanik frenlere mi yoksa hidrolik frenlere mi daha ¢ok benzer?
Neden?

. Tren frenleri ve bisiklet frenleri calismak icin farkl sistemlere dayanir. Iki sistemin
temel olarak farkliliklar1 ve benzerlikleri nelerdir?
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APPENDIX 4: Multi-Media Comprehension Battery/ Coklu-Ortam Kavrama
Bataryasi

HIKAYE1: MIKE HOOTER VE MISSISIPI’DE BULUNAN AKILLI AYILAR
Akilli ayilar ve aptal ayilar olmak tizere iki tiir ay1 vardir. Missisipi halki, Missisipi
ayilarinin tiim ABD’deki en akilli ayilar olduklarini sdylerdi.

Biiyiik ay1 avcist ve Manolya eyaleti vaizi Mike Hooter’in, hayattayken ve biitiin
herkesin ayilar hakkinda bildigi her seyi bildigine eminken sdyledigi de budur. Gergek
su ki, o Missisippi’deki gelmis gecmis en biiyiik ay1 avcisiydi.

Halkin bir kismi, Mike vaaz verirken ya da Missisipi ayilarinin akillilig1r hakkinda
tartisirken daima on selaleden daha yiiksek sesle giirledigi i¢in ona Mike GUmburti
adin1 takti. Ne zaman birisi ayilar hakkinda tartismaya calisirsa, Mike onlara ITke
Hamberlin’1 ve akilli ayilar ile gegirdigi zamani anlatirdi.

Bir keresinde Mike Hooter ve Ike Hamberlin ayilar hakkinda konusuyorlardi ve
beraber ava gitmeye karar verdiler. Fakat Ike korkung bir sekilde Mike’1 kiskaniyordu,
bu yiizden Mike’in bir adim 6nde olacagin1 ve ondan dnce tek basina gidecegini
diisiindii. Sabah erkenden kdpekleriyle beraber yola koyuldu.

Mike bunu anladi, bu yiizden o sabah erken kalkti, ¢ift kirmasini aldi ve Ike’1 aramaya
gitti. Fakat Mike kopeklerini almadi.

Bir siire sonra Ike’1 gordii ve onu bir siire takip etti. Kopekleri hirlamaya ve havlamaya
basladiginda, Ike ormanin epeyce derinlerine gitmisti. Kopekler derinlerden gelen
bagska bir tiir ses duydular ve tliyleri kavgadaki erkek kediler gibi sirtlarinda dikeldi.
Ike kopeklere “Kos git, yakala onlar1” diye bagirdi. Fakat kopekler yapmayacakti.
Sadece lke’1n etrafinda havlayarak ve aglayarak kostular, 6liimiine korkmuslar gibi.
Ike kopeklere “Tut! Tut!” diye bagirmaya devam etti, ama onun soylediklerini
umursamadilar.

Mike bir sonraki adimda ne olacagini merak ederek stirekli izliyordu.

Ike bir esek aris1 kadar ¢ilgindi, ama sakin kalmaya calisiyordu, sadece oralarda bir

yerlerde oldugunu bildigi ay1y1 kigkirtmak icin kopekleri ikna etmeye devam etti.

Bu kopekler dogal davranmiyordu. Mike izliyordu ve hatta Ike i¢in biraz lizgiin

hissetti.

Ne de olsa, disarida ay1 avlayan bir adam vard1 ve yakalanmay1 bekleyen bir ay1 vardi

ve ay1y1 kiskirtacaklari farz edilen ay1 avlayan kopekler vardi. Ama kopekler iyi avel
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kopeklerinin yapmasi gerektigi gibi gorevlerini yapmak yerine, sadece inlemeye ve
orada bacaklarinin arasindaki kuyruklartyla dikilmeye devam ettiler. Kesinlikle dogru
degildi. Siz onlarin lanetlendigini diisiiniirdiiniiz. Ike kiiplere binmisti. “Ise yaramaz
yaratiklar, size yapmaniz gerektigi gibi isinizi yapmay1 ogretecegim” diye bagirdi.
Daha sonra tek kirma tiifegini aldi, onu agaca dayadi ve dereye kostu. Oradan tas
toplamaya ve taglar1 kopeklerine firlatmaya basladi. Kopekler gokyiiziine dogru

havlamaya bagladi.

Tam o sirada Ike'in taslar bitti, biraz daha toplamak icin etrafinda dondii. Arkasinm
dondigiinde ve kopekleri hala bir firtina gibi havlarken, ormandan gelen ani bir
citirdama ve kirilma sesi vardi. Mike izliyordu ve gordiigii en biiylik ve en giiclii ay1
disar1 ¢ikti. Ike da bu sesi duydu ve biiylilenmis kdpeklerinin iglerine devam etmeleri
i¢in yeterince tag atmis olmasi gerektigini diisiindii.

Boylece ke ihtiya¢ duymayacagi taslar1 yere birakmaya basladi. Ama o esnada bu
biiylik vahsi ay1 Ike’in tiifegini koydugu agaca dogru yliriiyordu. Ay1 6n pengeleriyle
onu yerden kaldird1 ve ona bakti. Daha sonra giiclii bir nefesle icine iifledi.

Ike penceleri tiifegin iizerinde olan ay1y1 gérmek i¢in tam zamaninda arkasini1 dondii.
Ike ayaklari tizerinde dona kaldi. Saglar1 basinin iizerinde dikildi, agz1 kocaman agikti
ve gozleri yuvasindan firlamaya hazirdi. Ve izleyen Mike donakalmig gibiydi.

Ay, siritarak Ike'a bakti, sonra tiifegi tekrar agaca dayadi, arkasin1 dondii ve uzaklasti.
Ike tiifegine kostu, onu kapti, dogruca ayiya nisan aldi ve kilidini kaldirdi!... Ama
giivenilir eski parcadan bir ses gelmedi. Ancak uzaklarda bir giilme sesi vardi. Tam o
sirada Ike ayaklarinin dibine bakti ve bir barut y1ginin {izerinde durdugundan emin
oldu.

Katila katila giilen Mike artik agia ¢ikmasinin vakti geldigine karar verdi. Boylece
saklandig1 yerden disar1 ¢ikt1 ve arkadasina akilli Missisipi ayisinin onun tiifegine ne
yaptigini anlatti. Yagh Ike bunun bu kadar eglenceli oldugunu diigiinmemisti. Ancak
Mike'n anlattigimmi yillarca dinledikten sonra, Ike da artik diger dinleyiciler kadar
giilecekti. Ve Ike 6zellikle, Mike hikayenin, aymin uzaklagsmaya basladig1 zaman, ve
ise yaramaz tiifegi ve ise yaramaz kopekleri ile orada dikilen Ike'in arkasindan bakmak
icin nasil durdugu ve daha sonra ayinin nasil 6n pengelerinden birini Ike’1n yiiziine
koydugu ve zavalli yash Ike'in burnunu kivirdigi ile ilgili kismini anlattigi zaman ¢ok

fazla gulecekti.
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Hikaye 1: Mike Hooter ve Missisipi’de Bulunan Akulli Ayilar’ in Soru ve Cevaplari
1. Hikayeye gore orada hangi iki tiir ay1 vardi?

a. akilh ve akilsiz

b. iyi ve kotl

c. zeki ve ise yaramaz
d. zeki ve akilsiz

e. akilli ve aptal

2. Ike’1n soyadi neydi?

. Halberdin

. Hamberlin
. Hambelton
. Harrigan

. Handlin

D 00 oW
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. Ay1 Ike’1n tiifegine ne yapt1?

. barutu bosaltt1

. pengesini tlifegin iizerine koydu
. tifegi aldi

. barutu Ufledi

. kursunlar1 doktii

o O o6 o
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. Ike kopeklerinin itaat etmesi i¢in ne yapmay1 denedi?

. kizdi

. kaya parcasi firlatt1

. “Yakala onlar1” diye bagirdi
. onlara vurdu

. bagird1 ve tas atti

o O 0 o &

5. Mike ay1 avcisi olmasinin disinda, bagka neydi?

a. Giftci

b. vaiz

c. bagiran biri

d. hikaye anlaticis1
e. bakan
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. Bir gozlemci kopeklerin bu kadar garip davranmasiyla ilgili ne diistinebilirdi?

. onlarin lanetlendigini

. onlarn itaatsiz olduklarini

. bir hayalet oldugunu

. onlarin ¢ildirdigini

. onlarin biiyli altinda olduklarini

. “Mike GUimburti” olarak bilinen Mike Hooter ne kadar yuksek sesle gurledi?

. selale kadar

. on selale kadar

. on selaleden daha yiiksek
. bir selaleden daha yiiksek

. cok yuksek sesli

. Bu hikaye Ike’1n ney kadar ¢i1lgin oldugunu sdyledi?

. kavga eden iki erkek kedi

ay1

. esek arisi
. esek aris1 tarafindan sokulmus biri
. yaban aris1

. Ike’1n kopekleri diizgiin davranmadiginda, Mike nasil hissetti?

. gualing

. Ike i¢in korkmus
. hissiz

. Ike icin mutsuz

. Ike icin tizgln

10. Kimin silah1 daha iyiydi? Mike veya Ike?

a.
b.
C.

Mike’n ve Ike’in ayni tip silah1 vardi
Ike clinkii ¢ift kirmasi vardi
Ike ciinkii Ike’1n otomatik tiifegi vardi

d. Mike ciinkii cift kirmasi vardi

C.

Mike ciinkii Ike’nin otomatik tiifegi vardi
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11. Hikaye anlaticis1 Missisipi i¢in hangi eyalet takma adi kullaniyordu?

a. Marigold Eyaleti
b. Lily Eyaleti
c. Mississippi
d. Yash Miss
e. Manolya Eyaleti

12. Hikayeye gore ay1 lke ile nasil dalga gegti?

a. Ike’1n burnunu kaldird:

b. Ike’in burnunu kivirdi

c. burnu ile Ike’1 diirtti

d. burnunu Ike’1n yiiziine koydu
e. Ike’m burnuna pengesini koydu

HIKAYE2: EV ISLERI ILE ILGILENEN KOCA

Bir zamanlar memnun etmesi ¢ok zor ve karisinin evde higbir seyi dogru yapmadigini
diisiinen bir adam vardi. Hasat zamaninda bir aksam, adam her zamanki gibi karisini
azarlayarak, kifrederek ve bir yaygara kopararak eve geldi.

Karis1 “Sevgili askim, keske ev islerini yapis seklime her zaman bu kadar kizgin
olmasaydin. Bu iste elimden gelenin en iyisini yapmaya calistyorum ama seni higbir
zaman memnun edemem” dedi. “Yarin gorevleri degistirelim. Ben ciftgiler ile ise
gidecegim ve samani hasat edecegim, sen evde kalacaksin ve ev ile ilgileneceksin.”
Kocas1 bunun cok iyi bir fikir olabilecegini diisiindii ve bunu denemeye istekli
oldugunu soyledi.

Bdylece ertesi gun sabah erkenden karisi kocasiin tirpanimi aldi, onu boynuna
yerlestirdi ve ciftcilerin kalaniyla birlikte saman tarlasina gitti. Bu arada kocasi ev ile
ilgilenecekti ve karisinin her zaman yaptig1 isleri yapacakti, elbette sadece kendi
istegine gore ¢ok daha iyi ve daha fazlasini1 yapacakti.

Yapmaya ihtiya¢ duydugu ilk sey biraz tereyagi yapmakti ama bir siire ¢alkaladiktan
sonra susadi. Bu yiizden bir ale birasi figisinin muslugunu agmak i¢in kilere indi.
Bardagint muslugunun altina koydugu ve muslugu actig1 anda, domuzlarinin mutfakta
dolastigint duydu. Daha sonra domuzun yayig1 devirmeyeceginden emin olmak igin
olabildigince hizli kiler merdivenlerinden yukar1 kostu. Ust kata ¢iktiginda, domuzun
yay1g1 ¢oktan devirdigini ve kaymagin icinde yuvarlandigini ve homurdandigini

gordii. Adam Oyle vahsice bir 6fkeye kapildi ki alt katta basladig1 biitiin seyleri unuttu
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ve domuza dogru olabildigince hizli kogsmaya basladi. Disarda onu yakaladi ve dyle
bir tekme att1 ki zavalli domuzcuk hemen oracikta 6ldii. Tiim bunlardan sonra bir anda,
alt kattaki ficiy1 hatirladi. Ancak kilere geri dondiiglinde fi¢1 bostu ama kilerin zemini
doluydu.

Bu dagimikligi temizlemeyi denedi ama hayal kirikligina ugramist1 ve ayrica hala biraz
tereyag1 yapmasi gerektigini hatirladi.

Boylece mandiraya gitti ve yayigr dolduracak kadar kaymak buldu. Bir siire
calkaladiktan sonra, siit ineklerinin hala ahirda kapali oldugunu hatirladi ve yemek i¢in
bir lokmas1 ve igmek igin bir damlas1 yoktu ve neredeyse dglen olmustu. Inek hakkinda
diisiiniirken, cayirlia inmenin ne kadar uzak bir yolculuk oldugunu da diisiindii. Daha
sonra aklina bir fikir geldi: Cayira gitmek yerine onu catiya ¢ikarabilirdi. Sonucta
catilarindaki catlaklarin arasindaki otlar biiyliimeye baslamisti. Bu, onlardan
kurtulmanin bir yolu olabilirdi.

Onlarin evi ¢ok dik bir tepenin zirvesindeydi, bu yiizden adam zeminden ¢atiya bir
ahsap tahta koyabilecegini ve inegin oraya dogru yiiriimesini saglayabilecegini
diisiindii. Elbette, bir tahta buldu ve inek yukari yiiriidii.

Evin i¢ine dondiigiinde, otlayan inegin simdi igmek i¢in muhtemelen bir seylere
ihtiyaci oldugunu diisiindii. Biraz su almak i¢in kuyuya inmesi gerekecekti. Ama bunu
yapana kadar bebekleri uykusundan uyandi ve o diger odada oynuyordu. Adam yayig1
kesinlikle sahipsiz bir sekilde birakamayacagini  diisiindii, bebek mutfaga
emekleyebilir ve onu devirebilirdi. Yayig1 yanina almasi1 gerektigine karar verdi.
Bdylece onu ¢antasina koydu, bir kova kapti ve evden ayrildi.

Kuyuya gittiginde kovasinit doldurmak i¢in durdu ve egildi. Fakat bunu yaptiginda
bitiin kaymak omuzlarinin tistiindeki yayiktan siiziildii ve kuyuya dokiildii.

Simdi 6glen vakti yaklagsmisti ve karisinin 6gle yemegi i¢in gelecegini biliyordu, ama
heniiz yapilmis bir tereyagi bile yoktu. Bu yiizden yapilmasi gereken en iyi seyin yulaf
lapas1 kaynatmaya baglamak oldugunu diisiindii. Bir tencereyi su ile doldurdu ve
atesin lstiine astt. Bunu bitirdiginde aklindan korkung bir diisiince gecti: Ya inek
catidan diiserse ve boynunu kirarsa?

Bu yiizden yukariya gitmesi ve onu baglamasi gerektigine karar verdi. Halatin bir
ucunu inegin boynuna bagladi ve diger ucunu bacadan asagi atti. Mutfaga geri
dondiigli zaman, bu ucunu uyluguna bagladi. O esnada su kaynamaya basladi ve onun

hala yulaf ezmesini 6giitmesi gerekiyordu.
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Boylece yulaf ezmesini 6glitmeye basladi, ama bunu yapmakta zorlanirken inek
dengesini kaybetti ve catidan asag diistii ve inek diiserken adami yukariya siiriikledi.
Adam yar1 yolda bacaya sikist1 ve inek yar1 yolda asili kaldi.

Saman tarlasinda karis1 yaklasik iki saat kocasinin onu 6glen yemegi i¢in ¢agirmasini
beklemisti. Nihayet bir yarim saat daha bekledikten sonra, karisi eve gitti. Oraya
vardiginda inegin havada asili oldugunu gordii. Karis1 inek i¢in iiziildi. Boylece
tirpaniyla halat1 kesti. Karis1 bunu yaptiginda kocas1 yere diistii. Bu yiizden, mutfaga

giderken, ev isleriyle ilgilenecek olan kocasinin kafasini yulaf lapasinin i¢inde gordii.

Hikaye2: Ev Isleri Ile Ilgilenen Koca Soru ve Cevaplar

—

. Ev islerine baglarken, kocanin yapmaya calistig1 ilk sey neydi?

a. biraz kaymak elde etmek
b. biraz su almak

C. biraz yulaf lapas1 yapmak
d. inegi beslemek

e. biraz tereyagi yapmak

N

. Onlarin tarlada hasat ettikleri neydi?

. misir
. Saman
. bugday
. tahil

. yonca

O o0 oo

(98]

. Kilerdeki fi¢inin i¢inde ne vardi?

. sarap

. elma sarabi
. patates

. ale biras1

. bira

O Qo O o &

4. Kaymak hangi iki sekilde dokiildi?

a. domuz tarafindan kuyuya ve adam tarafindan kilere

b. inek tarafindan mutfaga ve adam tarafindan kuyuya

c. inek tarafindan kuyuya ve adam tarafindan kilere

d. inek ve bebek tarafindan

e. domuz tarafindan mutfaga ve adam tarafindan kuyuya
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5. Kar1 ve kocanin rollerini degistirmesi kimin fikriydi?

. karisinin annesinin
. karisinin

. kocanin

. kocanin patronunun
. kar1 ve kocanin

0O o0 oo

(o)

. Adam kilerin merdivenlerinden yukar1 neden kostu?

. mutfakta bebegi duydu

. inegi duydu

. mutfakta domuzu duydu

. bebegin yay1g1 devirdigini duydu

. domuzun yayig1 devirdigini duydu

o 00 o o
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. Oglen yemegi icin hangi tiir lapa diisiiniildii?

. yulaf

. bugday

. cavdar
.arpa

. ¢cok tahilli

o O 0 o W
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. Karis1 6glen yemegine ¢agirilmak i¢in toplamda ne kadar bekledi?

. bir buguk saat

. UG saat

. iki bucuk saat
. iki saat

. yarim saat

o O O T o
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. Karis1 tirpani ne sekilde tasidi?

a. omuzlarinda

b. beline yerlestirerek

c. elinde

d. sirtinda

e. boynuna yerlestirerek
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10. Inek ¢atinin zeminine baglanirken adam neden acele etmek zorundaydi?

a. domuz, kaymagi yiyebilirdi

b. yulaf lapas1 yantyordu

c. bebek kaymagi yiyebilirdi

d. yulaf ezmesini 6giitmek zorundaydi

e. karisinin 6gle yemegini hazirlamak zorundaydi

11. Adam halat1 viicudunun hangi béliimiine bagladi?

a. sol bacagina
b. koluna

c. beline
d.ayak bilegine
e. uyluguna

12. Ocak evin neresindeydi?

a. kiler

b. mutfak

c. ocak yoktu

d. oturma odasi

e. mutfagin yaninda

HIKAYE3: EN DEGERLI VARLIK

Italyan tiiccarlarin ve Kkasiflerin Dogu’ya giden yollarmin Tiirkler tarafindan
engellendigi bir dénem vardi. Boylece, Italyanlar, ticaret yapacak yeni toprak
arayisinda batiya yoneldiler.

O giinlerde Floransa’da Ansaldo adinda bir tiiccar yastyordu. Ansaldo sadece serveti
ile degil, cesur ve kurnaz geng erkekleriyle de taninan Ormanini ailesine mensuptu.
Ansaldo, macera ve ticaret arayislarindan birinde, Cebelitarik Bogazi’nin Otesine
gecmeye ciiret etti ve korkung bir firtina ile savastiktan sonra Kanarya Adalari’ndan
birinde karaya ¢ikt1.

Adanin krali, Ansaldo’yu kollarini agarak karsiladi, aynalar ve altinlar ile dekore
edilmis sik bir salonda muhtesem bir ziyafet hazirlanmasin1 ve servis edilmesini
emretti.

Aksam yemeginde Ansaldo, uzun kalin sopalar tagiyan genclerden olusan kiigiik bir

ordunun salona girmesini ve ziyafet salonunun duvarina dogru dizilmesini saskinlikla
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fark etti. Oturan her misafire oldugu gibi, genglerden biri sopas1 hazir bir sekilde onun
dogrudan arkasinda yer aldu.

Ansaldo biitiin bunlarin ne anlama geldigini merak etti. Merakini gidermesi ¢ok uzun
siirmedi. Aniden, ¢ok iri vahsi fare siiriisii salona dolustu ve servis edilen yemegin
tizerine kendilerini attilar. Gengler oradan oraya sopalarini sallayarak kosarken, kizilca
kiyamet koptu.

Uzun yillardir Floransalilar diinyadaki en zeki insanlar olmalar1 ve her durumla basa
cikabilmeleri sohretinin keyfini siirmiislerdi. Ansaldo bu gelenegi siirdiirmek i¢in bir
sans gordii. Gemisine geri donmek igin kraldan izin istedi ve kisa siire i¢inde iki biyuk
Fars kedisi ile dondii, ¢linkii gemi uzun bir yolculuga ¢iktiginda bir veya iki kedi her
zaman miirettebata katilirdu.

Ansaldo kedilerin gitmesine izin verdi ve ¢ok gecmeden tim salon farelerden
temizlendi.

Kral bir mucizeye sahit oldugunu diisiindii. Ansaldo’ya tesekkiir etmek i¢in yeterli
kelime bulamadi. Kral, adanin kurtaricis1 Ansaldo’yu selamladi ve Ansaldo kedileri
hediye olarak krala verdiginde, kralin minnettarlig1 ¢ok fazlaydi.

Ansaldo ¢ok gecmeden evine yelken agmaya hazirdi. Kral ona gemisine kadar eslik
etti ve onu orada pahali ve degerli hediyelere bogdu. Ona biiyiik miktarda altin, giimiis

ve her gesit ve renkte yakut, topaz ve elmastan olusan bircok degerli tas verdi.

Ansaldo eve dondiigiinde yasadigi garip macerasinin hikayesiyle arkadaslarini
heyecanlandirdi. Arkadaslar1 arasinda Georgio Fiffanti adinda bir arkadasi vardi.
Georgio, zekada fakir oldugu kadar imrenmede zengindi. Georgio soyle diisiindii:
“Eger kral, Ansaldo’ya biitiin bu hediyeleri iki aptal kedi i¢in verdiyse, ben sehrimizin
sunmak igin sahip oldugu en giizel ve degerli seyleri ona takdim edersem, bana neler
vermez ki?”. Der demez, Georgio guzel kemerler, kolyeler, lliks giysiler ve daha
birgok pahali hediye satin almig ve Kanarya Adalari’na giden bir gemi ile yola
koyulmustu.

Georgio limana ulast1 ve aceleyle kraliyet sarayimna gitti. Kral bu giizel hediyelerden
dolay1 ¢cok miiteessirdi ve ayni sekilde comert olmak istedi. Halkiyla uzun bir gériisme
yapti ve ardindan halkinin sahip oldugu en degerli varliklarin1 Georgio ile paylasmaya
izin vermeye karar verdiklerini ona mutlu bir sekilde bildirdi.

Ayrilma tarihi nihayet geldi ve Georgio kralin veda ziyareti igin gemisinde

sabirsizlikla bekliyordu. Cok ge¢cmeden, kral tiim kraliyet hanesi ve adalilarin yarisi
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esliginde Georgio’nun gemisine yaklasti. Kral, degerli hediyeyi ipek bir yastik
tizerinde bizzat kendisi tasidi. Gururla yastifi Georgio'nun aggozliilikle uzanmis
ellerine koydu. Georgio’nun dili tutulmustu. Yastigin lizerinde uykulu sekilde

kivrilmig kiirklii toplar, iki yavru kediydi.

Hikaye3: En Degerli Varlik Soru ve Cevaplart

1. Uzun bir yolculukta, Floransa gemilerinde her zaman ne tagimirdi?

. bir veya iki kedi
. degerli taslar

. yemek ve su

. iki yavru kedi

. altin ve glimiis

o O 0 oc D
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. Gencler neden yemek salonunda sopa tutuyorlardi?

. fareleri 6ldirmek igin

. fareleri yemeklerden uzak tutmak icin
. farelere saldirmak i¢in

. misafirleri korumak igin

. kral1 selamlamak i¢in

o o0 oo
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. Georgio hangi kisilik 6zelligiyle “zengindi”?

. kiskanc¢lik

. aptallik

. bencillik

. imrenme

. acgozluluk

@ O O o ®
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. Kral hangi ti¢ tiir degerli tas1 Ansaldo’ya verdi?

a. yakut, zimrit ve elmas
b. safir, topaz ve opal

c. yakut, zumrt ve opal
d. yakut, topazlar ve opal
e. yakut, topaz ve elmas
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5. Ansaldo krala hangi cins kedi verdi?

. Man kedisi

. Paris kedisi

. Calico kedisi
. Siyam kedisi
. Fars kedisi

O O O T o
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. Kanarya Adalar1 halki ne kadar varlikliydi?

. idare edecek kadar

. yoksul

. ¢cok varhkh

. oldukca fakir

. orta diizeyde varlikli

o o 6 T o
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. Ansaldo’ya hediyesini verirken krala kimler eslik etti?

. kraliyet ailesi

. kraliyet ailesi ve adalilarin {igte biri
. kraliyet ailesi ve adalilarin yarisi
. kraliyet ailesi ve tiim adalilar

. kralin koruyuculari

o o6 o o
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. Italyan tiiccarlarm Dogu’ya giden yolunu engelleyen kimdi?

. Ruslar

. Tarkler

. Parisliler

. Floransalilar
. Farslar
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9. Georgio’nun guzel hediyeleri ile ilgili kral ne hissetti?

a. ihtisamlarindan ¢ok etkilendi

b. ¢cok onur duydu

c. derinden etkilendi

d. asir1 minnettardi

e. ihtisamlarindan ¢ok miiteessirdi
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10. Kediler yemek salonunu temizlediginde kral ne diisiindii?

a. hayret etti ve memnun oldu

b. Ansaldo’nun adanin kurtaricis1 oldugunu
c. kedilerin inanilmaz oldugunu

d. bir mucizeye tanik oldugunu

e. gozlerine inanamadigini

11. Kralin Georgia’ya verdigi hediye nasil hazirlanip sunuldu?

a. ipek bir yastigin lizerinde
b. kiirk yumaklarinin icinde
c. paketlenmenden

d. bir battaniye icinde

e. bir yastik kilifi icinde

12. Floransalilarin diinya tlizerindeki sohreti neydi?

a. olaganiistii kasifler

b. zekilik ve basa ¢ikma yetenegi

c. ciiret ve kurnazlik

d. zeki ve olaganiistii kasifler

e. herhangi bir olayin iistesinden gelme yetenegi

HIKAYE4: BAL TOPLAYICISININ UC OGLU

Bir bal toplayicisinin hepsi ayn1 anda dogmus ii¢ oglu vardi. Isimleri, Duy ses kisik
olsa dahi, Takip et mesafe biiyiik olsa dahi ve Birlestir parcalar kiiciik olsa dahi idi. Bu
isimler bu gen¢ adamlarin 6zelliklerini gostermek i¢in uygundu ama arkadaslar1 onlari
kisaca Duy, Takip ve Birlestir olarak ¢agirirlarda.

Bir giin bal toplayicist ormanin i¢inde bir tepe kadar yiliksek ve i¢inde ve disinda
vizildayan arilarin agik¢a gosterdigi kadariyla ici bal dolu olan bir agaca denk gelene
kadar uzun bir yolculuga ¢ikti. Yukar1 tirmandi ancak ¢iiriik bir dal tizerinde dengede
duruyordu, yere diistii ve on parcaya boliindii.

Duy koydeki kuliibenin yaninda oturuyordu ama “Babam agagtan diistii. Gelin! Ona
yardima gidelim.” diyerek aniden ayaga firladi.

Kardesi Takip yola koyuldu ve on parca halinde yatan bedenin yanina gelene kadar

babalarmnin izlerini siirmekte onlara yol gdsterdi. Birlestir daha sonra biitiin parcalar
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bir araya getirdi ve onlar1 sabitledi. Daha sonra ogullar1 babalarinin balin1 tagirken,
baba eve ylrudu.

Ertesi giin, ¢ocuklart evde oturup her biri kendisinin digerlerinden daha 6nemli
olduguyla oviiniirken, bal toplayicist yeniden bal aramaya koyuldu.

“Ben olmadan onu duyamazdiniz” dedi Duy.

“Sen onu duymana ragmen ben olmadan onu bulamazdin” dedi Takip.

“Sen onu bulmana ragmen ben olmadan onu bir araya getiremezdin” dedi Birlestir.
Bu arada yagh bal toplayicisi bulutlar kadar yiiksek ve igindeki ve disindaki arilardan
belli oldugu kadariyla bal dolu olmas1 gereken bir agaca denk gelene kadar ormanin
icinde uzaklara gitmisti. Yukar1 tirmandi ama g¢iiriik bir dala adim att1 ve dal kirildi.
Bal toplayicisi yere diistii ve doksan dokuz pargaya boliindii.

Duy “Babamiz diistii” diye ayag firladiginda, ¢ocuklar bireysel becerileri hakkinda
oviinerek evde oturuyorlardi. Takip isteksiz bir sekilde ayak izlerini takip etmek i¢in
yola koyuldu ve doksan dokuz pargayi yerde buldu. Onlari isaret ederek “Bakin ne
kadar vazgecilmezim. Onu sizin i¢in buldum” dedi.

Daha sonra Birlestir doksan dokuz parcayi istemeyerek bir araya getirdi ve “Ben,
yalnizca ben babami eski haline getirdim.” dedi.

Ogullar1 bali tagirken babalar eve yiirtidii.

Ertesi giin yash bal toplayicis1 ormanda her zamankinden daha uzaga yiiridii ve
yildizlara erisen bir aga¢ buldu. Agacin i¢inde ve disinda vizildayan arilar bal dolu
olmasi gerektigini gosterdi. Yukari tirmandi ama ¢iiriik bir dalin tistiine adim att1, yere
diistii ve bin bir pargaya boliindii.

Duy bu diislisii duydu ama kardeslerine bunu sdylemeyecekti. Takip babasi geri
donmedigi i¢in bir kaza olmasi gerektigini biliyordu, Birlestir ise babasinin yardimina
ithtiyact oldugunu fark etti ama onu bir araya getirmek i¢in kardeslerine babalarini
bulmay teklif etmeyecekti.

Boylece yash bal toplayicist 6ldii, ¢iinkii onun bencil cocuklarinin her biri
babalarinkinden c¢ok kendi itibarlarin1 diisiiniiyorlardi. Aslinda her birinin digerine

ihtiyaci vardi ve higbiri digerlerinden daha akilli ya da daha iyi degildi.
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HIKAYE4: BAL TOPLAYICISININ UC OGLU Soru ve Cevaplart

o N O T o

S o W o

o O

4.
a.
b.
C.
d.

€.

. Bal toplayicisi {igiincii kez diistiigiinde ka¢ parcaya boliindi?
.on

. doksan dokuz

. bin

. bin bir

. yuz

. Bal1 her zaman eve kim tagirdi1?

Duy

. bal toplayicisi
. Birlestir ve Takip
. Takip

. ii¢ cocugun hepsi

. Takip her defasinda babas: diistiigiinde onu nasil buldu?
. babasinin ayak izini takip etti

. bal1 takip etti

. sihirli gucler ile

.icgudu ile

. kardesi Duy’u takip etti

Bal toplayicisi ikinci kez diistiiglinde kag parcaya boliindii?
on

ylz

doksan dokuz

bin

bin bir
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. Ug oguldan hangisi en biiyiiktii?
. hikayede gegcmedi

Duy

. Takip

. Birlestir

. hepsi ayn1 yastaydi

. Bal toplayicisi ilk kez diistiigiinde kag parcaya boliindii?
.on

. yuz

. doksan dokuz

. bin

. bin bir

. Babalar1 ikinci kez diistiiglinde ogullar1 ne yapiyordu?

. birbirleriyle tartigiyorlardi

. her biri kendisinin daha 6nemli olduguyla 6vintyordu
. birbirleriyle zaman gegiriyorlard

. birbirleriyle konusuyorlardi

. her biri kendisinin daha yetenekli oldugu ile 6viiniiyordu

. Bal toplayicisinin diistiigii ticiincii aga¢ ne kadar uzundu?
. bir tepe kadar yiiksek

. gokyliziine erisiyordu

. bulutlar kadar ytksek

. yildizlara erisiyordu

. aya erigiyordu

. Bal toplayicisi ilk agagtan neden diistii?

. daha yiiksege eristi

zay1f bir dali tuttu

. ciiriik bir dal iizerinde dengede durmaya calisti
d. ar1 tarafindan sokuldu

. agacin dali kaygand1
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10. Bal toplayicisinin diistiigii ikinci agag ne kadar uzundu?

a. bir tepe kadar yiksek
b. gokyliziine erisiyordu
c. bulutlar kadar yuksek
d. yildizlara erisiyordu

e. aya erigiyordu

11. Bal toplayicisi iigiincii kez diistiigiinde Takip bunu nasil bildi?

a. kardesi garip davrantyordu

b. babasinin diisiislinii duydu

c. bir seylerin yanlis gittigini hissetti
d. babasi eve gelmedi

e. icgudu ile

12. Ug cocugun tam isimleri neydi?

a. Duy ses uzak olsa dahi, Takip et mesafe biyik olsa dahi, Onar parcalar ¢ok olsa da
b. Duy ses uzak olsa dahi, Takip et patika uzak olsa dahi, Onar parcalar ¢ok olsa dahi
c. Duy ses uzak olsa dahi, Takip et mesafe biiyiik olsa dahi, Birlestir pargalar kiigiik
olsa dahi

d. Duy ses kisik olsa dahi, Takip et mesafe biiyiik olsa dahi, Birlestir parcalar
kicuk olsa dahi

e. Duy ses kisik olsa dahi, Takip et patika uzak olsa dahi, Birlestir parcalar kiiciik olsa
dahi
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APPENDIX 6: Demographic Information Form

Demografik Bilgi Formu

DEMOGRAFIK BILGILER:
Yas :
Cinsiyet : [] Kadm [] Erkek

En son mezun oldugunuz 6grenim durumu :

[] Ortadgretim (Lise) [ ] On-Lisans [] Lisans

[ ] Yiiksek Lisans [ ] Doktora
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