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Abstract
Research from visual search suggests that contingencies between contextual information and
responses can be learned. The ability to form these associations may also be applicable to
digital flashcard learning to provide additional cues. The present study aims to investigate
how superficial contextual information impacts study performance and cue processing in a
digital flashcard setting. The hypotheses are that lowering the predictability of contextual
cues by varying the spatial layout or the syntax of the cue a) improves cue content processing
as seen in test performance and b) slows reaction times during the study session. A two-block
mixed design was used with the first block for measuring individual baseline performance
and the second block for introducing cue manipulations. In each block, 46 participants (all
aged 17-25) studied concepts for 15 minutes in a digital flashcard setting, followed by a two-
minute Tetris task and a test. Results suggest that varying the predictability of contextual cues
does not affect reaction times or test performance. However, response accuracy during study
sessions was found to be negatively affected by spatial layout variations. Thus, there is some
evidence that contextual cues affect the study process, though differently and less extensively
than in visual search. The findings are also in line with research on sentence memory and
syntax as well as research on encoding specificity. Future studies into the matter are
warranted to guide the development of digital flashcard algorithms.
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“Judging a Book By its Cover?”: The Impact of Superficial Contextual Information on
Digital Flashcard Learning

Every piece of information occurs within a context, whether it is the time of day, the
visual surroundings or other contexts. The context can be random and not directly associated
with the information. However, in most cases, the context may provide information about the
presence of other information on a regular and predictable basis. According to Gibson (1966),
our brain acknowledges such invariant contingencies and uses them to improve future
perceptual functioning. In essence, the brain learns to benefit from contextual contingencies
to predict the occurrence of a stimulus. This type of learning is of particular importance as it
allows us to quickly extract predictive aspects from the overwhelming amount of information
available in our environment to expedite cognitive processing. While contextual cues have
been studied extensively in visual search, learning and memory research have not focused
much on the predictive contingencies found in the superficial appearances of cues. In
flashcard learning, contextual information can be operationalized as the physical appearance
of the cue and its elements.

The potential effects of these contingencies are of importance to adaptive learning
systems, which are designed to optimize the learning process and consider the individual
differences between learners to adjust themselves based on the learner's performance.
Whereas one-to-one learning of vocabulary does not provide much variability in contextual
information, learning the definitions of concepts can introduce substantial variations in the
superficial contextual information due to their increased variability in length. As adaptive
learning systems often rely on reaction time to assess the current accessibility of a memory
trace, any factor impacting reaction times, such as the predictability of contextual

information, could affect the efficacy of these systems.



Literature Review

Memory Models

The ACT-R framework is a cognitive model that aims to describe and formalize
memory processes and is commonly used by adaptive learning systems (Pavlik & Anderson,
2008; van Rijn et al., 2009). The model states that each piece of information receives an
activation level upon encoding that decays with time (Anderson et al., 2007). Each retrieval
of the information increases the amount of activation inversely proportional to its activation
level at recall and changes the decay rate so that a lower level at recall leads to lower decay.
Thus, larger intervals between testing sessions lead to more durable memory traces, reflecting
research on the spacing effect (for a review, see Cepeda et al., 2006). Reaction times in ACT-
R are supposed to reflect the cognitive processes of retrieval and the activation level of a
memory trace, allowing the mathematical modelling of memory and forgetting. Notably,
while the model does account for Anderson's fan effect, which relates to the increase in
retrieval time the more information is associated with a concept (Anderson & Reder, 1999), it
is unclear how visual contextual information falls under the fan effect as studies have
primarily focused on semantic information. The impact of visual contextual information is
particularly important because it does not add semantic information but learned context-
specific associations that do not reflect the depth of understanding of known information.
Therefore, research into the effects of eliminating contextual cues on performance in adaptive
learning systems that use ACT-R is warranted.
Contextual Cueing

As previously mentioned, the physical appearance of the cue and its elements can be
considered contextual information within a cue. In heterogeneous learning sets, the physical
appearance can provide predictive cues for the required response and potentially narrow

down the possible response space. For example, the cue "Whether a detector or node has been



activated in the recent past" has specific physical characteristics immediately apparent upon
seeing it, such as using one line or having a long word in the centre. Users may implicity
learn the association between this contextual information and the correct response "recency"
and use this information as an additional retrieval cue in addition to the provided semantic
information. Thus, the availability of predictive, contextual information provides a cue within
the to-be-learned cue.

The most well-known case in which slight differences in visual contextual
information can help performance is contextual cueing. Chun and Jiang (1998) found that
participants in their study could learn the spatial layout of repeated visual search arrays to
identify targets more quickly. They termed the effect contextual cueing as participants used
contextual information to enhance performance. Thus, contextual cueing refers to the implicit
learning of associations between contextual information and target locations. In particular,
the spatial relationships near the target are of primary importance. These effects are distinct
from repetition priming effects as a later study by Chun and Jiang (2003) showed that they
can occur even if the first presentation of a search array occurred multiple trials prior and can
even show up after delays of up to one week. Importantly, these studies also found that
contextual cueing is an implicit process, as participants could not recognize search arrays at a
better level than chance. Whereas contextual cueing is traditionally thought of as a form of
attentional guidance via the systematic biasing of priority maps, such as how Awh and
colleagues (2012) propose, there is also a line of reasoning that suggests that contextual
cueing may result from response facilitation upon identification of a target (Kunar et al.,
2007). How contextual information affects cognitive processing in learning tasks involving
reading is unclear though contextual cueing provides evidence that the associative learning
between slight differences in visual contextual information and their respective responses

does occur in visual search tasks and may occur in flashcard learning.



Good-Enough Processing and Encoding Specificity

Importantly, the cues provided by the contextual information may promote sufficient
but less efficient learning during a study session as task demands in flashcard studying are
relatively low. According to the good-enough processing account by Ferreira and colleagues
(2002), task demands determine the depth of processing. This account was later extended into
the Online Cognitive Equilibrium account, which posits that readers try to reduce uncertainty
when reading information by engaging in both systematic and thorough (i.e. deep) processing
and heuristic (i.e. shallow) processing at the same time (Karimi & Ferreira, 2016). Once
uncertainty is reduced, the sentence comprehension system attempts to maintain the
reinstated equilibrium and avoids further processing. Heuristic processing creates the initial
interpretation as it is faster by nature, which explains why garden-path sentences, which
require thorough processing, mislead readers. In addition, because the system attempts to
maintain equilibrium, the effect that memory of garden-path sentences or similarly complex
sentences usually reflects the faulty interpretation (Christianson et al., 2001; Ferreira et al.,
2001; Patson et al., 2009) can be explained. In flashcard learning, the task demands are
comparatively low as learners only need to distinguish between the contents of the amount of
items included in a set. Because learners are only required to provide a correct answer for a
small collection of definitions (usually, the item list is limited), the predictive information
provided by the context can be an influential component of the retrieval process.

Furthermore, it is essential to note that retrieval success is considered a function of the
match between the cognitive processes employed during encoding and retrieval (Tulving &
Thompson, 1973; Roediger & Guynn, 1996). Suppose contextual information plays a
considerable role in the encoding and retrieval process during studying with adaptive learning
systems. In that case, the lack of availability of these cues during later testing might

negatively affect retrieval success. In contrast, if contextual cues are unreliable predictors,



more effort would be spent using the semantic content as a cue, as the fast processing of
contextual information is less fruitful. Learners would then achieve greater independence
from contextual information which is unlikely to be constant outside of the adaptive learning
environment.
The Present Study

The effects of contextual cues on the learning process are unclear and could impact
the performance of adaptive learning systems. Research from visual search suggests that
people can learn predictive associations between contextual information, such as the spatial
layout, and required responses to improve task performance. Thus, the present study
investigates the effects of reducing the individual predictability of contextual cues on
memory using digital flashcards by introducing added variance in the spatial layout of the cue
and the locations of specific words via syntactic transformations. It is predicted that retrieval
times will increase due to the increased amount of associated information, as Anderson's fan
effect suggests. In addition, participants will show a deeper understanding of the learned
concepts, as decreasing the predictability of irrelevant contextual information should increase
the relative predictability and attractiveness of encoding largely based on semantic
information.
Varying the Spatial Layout

Alternating the spatial layout of a cue would result in a change in the spatial
relationships between the words. As contextual cueing is based on these relationships
between elements in a display, alternating them should hinder the usability of contextual
cues. By reducing the predictive value of the spatial layout, these additional cues cannot be
readily learned and are thus less likely to influence the retrieval process. In addition, research

has shown that the learning process in contextual cueing is an all-or-nothing process rather



than a gradual learning curve (Spaak & de Lange, 2019). Thus, more exposure would be
required to establish contextual cueing.

Due to the unavailability of predictive contextual cues, learners must process the
information more thoroughly, as the context cannot guide them to disambiguating features.
This manipulation should, in theory, lead to improved future recall of cue-related information
and strengthen the connection between cue and response.

Varying the Syntax: Syntactic Awareness and Retrieval Effort

Another way to change the global layout but also the local structure of the cue is to
transform it syntactically. This change would reduce the availability of contextual cues and
require learners to exercise syntactic awareness skills. Syntactic awareness concerns the
understanding and manipulation of syntactic structures (Layton et al., 1998). The skill has
been found to directly predict reading comprehension in children (Cain, 2007) and adults
(Guo et al., 2011), suggesting its importance for reading. Importantly, assessments of these
capacities are memory-based, and research also shows that reading comprehension (Cain et
al., 2004) and syntactic awareness (Cain, 2007) significantly correlate with memory
performance. In addition, needing to exercise these skills should increase the difficulty of
learning and its effectiveness, as studies on learning show that more difficult recall tasks are
more beneficial for future recall than easier tasks (Pyc & Rawson, 2009).

Methods
Procedure

This study was part of a larger research project involving further cue manipulations.
Participants completed two blocks of studying and testing. Each block started with a 15-
minute learning session in Slimstampen, an adaptive learning software developed to optimize
learning based on ACT-R (van Rijn et al., 2009). A two-minute filler task of Tetris followed

the learning session. After that, the participants were tested on their understanding of the cue



material and had to provide definitions for the studied terms. The process repeated once more
with a different set of items. Manipulations of the cues only occurred in the second block.
Each participant was only exposed to one of the manipulations.
Slimstampen

Slimstampen is a learning software developed by van Rijn and colleagues (2009). It is
based on the ACT-R framework and provides a scheduling algorithm that presents an item to
the learner when its predicted activation level is the lowest among all currently studied items.
As an adaptive learning system, it adapts the activation decay rate based on the mismatch
between predicted and observed response times. New items are presented, if possible, when
all currently studied items are above the threshold. Upon item presentation, a textual cue is
shown in centred formatting at the screen's centre, and participants are required to type the
correct response into a textbox below. Reaction times are measured as the time until the first
letter is typed. Feedback including the correct response is given immediately upon
submission of an answer.
Items

Items were sampled from the textbook "Cognition: Exploring the Science of the
Mind" (Reisberg, 2018) and consisted of 50 terms from cognitive psychology. The terms
were randomly divided into two sets of 25 items. Each learning set was only used in one
block. The first learning block did not include any manipulations to the cue presentation. For
the second block, either an unchanged set was presented, one with an altered spatial layout as
an additional cue, or one with a syntactic transformation. The larger experiment that this
study was nested in also included a condition with a synonymous alternative. All
experimental conditions only had one additional cue variation, making two cue versions per
item. The software randomly varied the order in which the items were presented to the learner

within a session. Upon the first presentation, the participant was shown all variants of the
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cues and the correct response. A list of all learning sets and their manipulations can be found
in Appendix A.
Cue Manipulations

The spatial layout was manipulated by inserting line breaks into the cues. Each cue
only had one line break regardless of cue length. Locations of line breaks were chosen to
induce higher variations in spatial layout. No changes were made to the words within the cue.

Syntax was varied via syntactic transformations of of the original cue, such as
passivization or changes in the order of a list. The word stem of all words stayed identical for
both variants of the cue. Slight changes to the words were made to accommodate the
grammatical demands of passivization.

Test

To assess how much of the concept participants remember, they were shown the terms
related to the cues they had been studying. Thus, the response during the study session was
the cue for the test session. Participants were asked to provide definitions for each term to
investigate how much they had processed the cue content during the study session. Responses
were graded with partial scores based on a pre-made rubric dividing the cues into their
conceptual components. Thus, participants could receive partial points if they recall parts of
the term's definition but failed to recall the entire definition. No time constraints were
imposed for the test.

To investigate how and whether participants changed their learning behavior in
response to having completed the first block, an additional question was included at the end
of the study to let participants indicate and describe potential changes in learning strategy.
Participants

Forty-eight students (all aged 18-25) from the University of Groningen were recruited

to participate in the research. To qualify, participants needed good English skills and little to
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no prior experience with cognitive psychology. Participants were semi-randomly assigned to
the conditions to ensure similar-sized groups. Informed consent was collected following the
guidelines of the ethical committee of the psychology department of the University of
Groningen (PSY-2223-S-0355).

Results

Two out of the 48 participants that completed the study were excluded because they
ended their study sessions prematurely. Thus, 46 participants remained, with 15 in the default
condition, 16 in the spatial condition, and 15 in the syntax condition.

As Figure 1 shows, baseline data showed a large and significant imbalance between
the conditions on raw test scores in the first block (F(2,43) =4.242, p=0.021). ANCOVAs
were conducted using first-block scores as covariates to correct for these imbalances as they
have been shown to be more robust than change score ANOVAs (Egbewale, 2014). Tukey-
corrected post hoc tests were only conducted if the global ANCOVA test showed significant

results at the conventional alpha level of 0.5.

Figure 1
Raw Means of First Block Test Scores
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Test Performance

Figure 2 shows the raw means, and Figure 3 shows the adjusted means of test scores
in the second block across conditions. All groups achieved similar points in the test when
adjusting for baseline imbalance, with the default condition (M = 7.14) being slightly higher
than the spatial (M = 6.35) and syntax condition (M = 6.59). Accordingly, when adjusting for
baseline imbalance using ANCOVA, no significant differences were found in test

performance across the different conditions (F(2,42) = 0.292, p = 0.748).

Figure 2

Raw Means of Second Block Test Scores
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Figure 3
Adjusted Means of Second Block Test Scores
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Reaction Time

Figure 4 shows the raw means, and Figure 5 shows the adjusted means of reaction
times in the second block across conditions. As with the test scores, similar adjusted reaction
times were observed across the conditions, with the default condition being slightly faster (M
= 4556ms) than the syntax (M = 4691ms) and spatial condition (M =4721ms). As an
investigation of the assumption showed violations of normality of the residuals, the Kruskal-
Wallis test was conducted instead of ANCOVA. Once again, no significant differences were

found (32(2) = 2.027, p = 0.363).

Figure 4

Raw Means of Second Block Reaction Times
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Figure 5

Adjusted Means of Second Block Reaction Times
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Exploratory Analyses

Exploratory analyses of study behaviour during the Slimstampen session were
conducted to see if there were any differences across the conditions. The same approach as in
the hypothesis testing was used, with baseline scores as covariates in ANCOVA.

Firstly, the correct responses during the study session were assessed. The adjusted
means, as seen in Figure 6, reveal that participants in the default condition (M = 61.2) gave
more correct responses than those in the spatial (M = 51.3) and syntax condition (M = 52.7).
These differences were significant (F(2,42) =4.315, p = 0.020). Tukey-corrected post hoc

tests revealed significant differences between the spatial and default condition (p = 0.024).

Figure 6
Adjusted Means of Second Block Number of Correct Responses
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To assess whether these differences were due to the different number of responses
given during the learning session, accuracy scores were calculated by dividing the number of
correct responses by the number of total responses. Adjusted means of the accuracy scores, as
seen in Figure 7, show a similar pattern, with those in the default condition (M = 0.81) being

more accurate than those in the spatial (M = 0.72) and syntax condition (M = 0.77). These
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differences were significant (F(2,42) = 4.098, p = 0.024). Again, Tukey-corrected post hoc

tests revealed a significant difference between the spatial and default condition (p = 0.018).

Figure 7
Adjusted Means of Second Block Study Accuracy

.85 o

.80

75

Accuracy

.70

65

Default Spatial Syntax

Condition

Note: Means are corrected for first block study accuracy. Error bars: +/- 2 SE

Investigations into the changes in study strategy revealed that most people changed
strategy (67.4%) after the first block. The most common strategy change with 16 participants
across conditions (34.8%) was focusing more on the meaning of the cue. The second most
common strategy, aside from those not changing, was to study the verbatim definition
presented in the study session with nine participants across conditions (19.6%). Lastly, three
participants each reported to either try to select keywords to remember the cue better or to
fully read the cues before making decisions (each 6.5 %). The choice of strategy change did
not differ significantly across conditions (x*(8) = 3.909, p = 0.865). To investigate how the
strategy change related to performance, the same analyses were run as before. Unfortunately,
due to the low sample size, it was not possible to include both grouping variables, change in
strategy and condition. The results only show significant differences in study accuracy
(F(4,40) = 3.130, p = 0.025) with the adjusted means of those that changed to rely on (Magj=

0.616) significantly worse (p = 0.017) than those that chose to rely on meaning (Magj= 0.796)
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and significantly worse (p = 0.036) than those that chose to study the verbatim definition
(Magj = 0.791).

Figure 8
Adjusted Means of Second Block Study Accuracy Across Different Strategy Changes
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Discussion

The study investigated how superficial contextual information affects concept
learning in a digital flashcard environment. It was hypothesized that lowering the
predictability of superficial contextual cues via either change in the spatial relationships
among words or via syntactic transformations leads to deepened processing of the cue's
content, as reflected by increased performance on the post-test. In addition, it was
hypothesized that participants would require more time to respond to each item during the
study session as they lack the predictive benefit of superficial contextual cues. This study was
the first to investigate the effect of superficial contextual cues on learning, connecting
previously distinct findings from visual search with those from learning and memory
research.

Contrary to the first hypothesis, the results suggest that test performance is unaffected

by eliminating superficial contextual cues, at least for short retention periods. These findings
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do not align with Pyc and Rawson (2009), who suggested that self-testing is more effective
with difficult than easier retrieval tasks. In addition, they clarify the relationship between
syntax and memory and indicate that the relationship between syntactic awareness and
memory reflects an acquired skill rather than a fluctuating variable that can be externally
influenced despite the findings that syntactic awareness can be trained (Layton et al., 1998).
However, one reason for the lack of an effect could be the measure of test performance
employed after the test session. Participants had to provide the definitions rather than the
term they studied. Thus, the cognitive processes occurring during studying and testing
differed significantly as the available retrieval cues used in the study session were removed.
According to the encoding specificity principle (Tulving & Thomson, 1973), retrieval success
is determined by matching cognitive processes between encoding and retrieval. As the test
reversed the association learned in the study session, the potentially gained strength of
association from definition to term may not have translated to the test as the retrieval cues
required by this association were unavailable. Thus, the findings align with research on
encoding specificity, which may explain the lack of a significant difference. Future studies
should investigate alternative measures of cue understanding that do not require a reversal of
the learned association. In addition, future studies should look into extending the retention
interval as a difference in encoding may instead be reflected in a difference in the durability
of the trace rather than short-term accessibility.

Furthermore, the data did not support the second hypothesis of increased reaction
times, as no significant difference in reaction times was found across conditions. Firstly, this
finding may suggest that superficial contextual information is not a relevant retrieval cue
during study sessions in flashcard learning. However, exploratory analyses have shown that
learners may use them, although to a lesser degree than predicted, as those with varied spatial

layouts suffered from accuracy deficits. Notably, the typical finding of decreased reaction
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times in contextual cueing studies (Chun & Jiang, 1998) was not seen, suggesting that
contextual cues neither speed up cognitive processes via attentional orienting nor response
facilitation in flashcard learning.

In addition, syntactic transformations did not affect reaction times, perhaps reflecting
that definitions are encoded predominantly on a semantic level with little syntactic
information. These suggestions are supported by early studies from Mehler (1963) and Sacks
(1967), which both reported that people tend to simplify sentence representations on a
syntactic level and fail to remember the exact syntactic structure of a sentence accurately.

Similarly, the lack of an effect on reaction times could also reflect the availability of
keywords as predictive cues in all conditions. None of the experimental manipulations
significantly alternated the words used in the cues aside from slight changes to the word in
the syntax condition. Thus, participants might have been able to remember specific term-
definition pairs by using disambiguating words within the cues. Interestingly, only a few
participants reported a change in strategy towards focusing on keywords and those that did
change to keywords performed significantly worse during the study session. However, it is
important to note that the question reflected changes in strategy rather than the individual
strategies used in each block. Thus, it could be that significantly more people relied on
keywords in both sessions and that those that indicated a change use keywords less
efficiently. Future studies could use eye-tracking devices to investigate whether and how
participants may preferentially focus on disambiguating keywords. In addition, visual masks
(i.e. substituting all letters by x's for a specific amount of time) that hide any semantic
information while keeping spatial information available could be used in some trials to assess
how learners may benefit from contextual information on a more detailed level than mere

reaction times. Thus, while evidence on reaction times in the study points towards no usage
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of contextual information in flashcard learning, findings on accuracy rating suggest that
further investigations into these dynamics are warranted.
Limitations

However, the study's limitations should be considered when judging these results.
These primarily concern the design used by the study as well as statistical corrections.
Firstly, the heavy baseline imbalances found in the first block test scores might have
introduced an additional factor impacting the effect of superficial contextual information. As
the default condition outperformed all experimental conditions in the first block, the
distinction between the default and the experimental blocks also becomes a differentiation
between high performers and low performers which may have potentially suppressed any
existing effects. For example, it might be that high performers are more affected by the
experimental manipulations as they learn more efficiently by using the heuristics provided by
contextual cues. However, most high performers were in the default group, not exposed to
experimental manipulations. In addition, despite the statistical corrections made by
ANCOVA, these come at the cost of degrees of freedom due to the added covariate.
Avoiding these imbalances by using larger samples or by matching participants would be the
optimal choice for future studies. Larger samples would also help investigate the role of
strategy changes, as it was not possible to conduct an ANCOVA analysis of the relationship
between strategy changes and the experimental manipulations. In addition, future research
should look into the qualities distinguishing high from low performers in digital flashcard
settings to investigate how their approaches to learning differ.

Secondly and more problematically, the measure of test performance was reactive and
led to changes in various changes in learning strategies in addition to the changes imposed by
the experimental manipulations. Even participants in the default condition indicated changes

in their strategy, suggesting that many of these changes were not due to the experimental
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manipulations but rather the test format. It might be that these changes in strategy may have
triggered similar effects as the experimental manipulations, overshadowing their impact. The
shift in strategy may have helped participants in the default condition adapt their performance
in a top-down manner rather than the bottom-up manner induced by the experimental
modifications. Unfortunately, it was not possible to investigate any potential interactions
between the conditions, the choice of strategy, and the performance level of participants due
to the low number of participants.

The more likely reason for the lack of an effect on test performance is the insensitivity
of the test measure, as it assumes that associations learned in one direction can easily be
reversed. As research on encoding specificity suggests, this is unlikely to be the case making
the test measure less sensitive to changes in cue processing. Future studies should aim to
develop better measures of cue comprehension that do not rely on drastically different
cognitive processes in the test compared to the study session. One potential solution may be
recognition tasks with slightly semantically altered versions of cues that participants.

Lastly, it was identified that the spatial condition was missing the spatial variation of
one term. However, it is unlikely that this significantly affected the study results as
participants did not tend to see all items during the session and it only affected a single item.
Thus, the relative impact of this shortcoming is likely to be small.

Conclusion

This study was the first to investigate the impact of superficial contextual cues on the
learning process in digital flashcards. It was hypothesized that lowering the predictability of
contextual information increases reaction times in study sessions and improves performance
in test sessions. The findings suggest that while there are differences in how people study in
response to variations in cues, though only in the accuracy of their answers, these differences

do not translate to test performance. Alternative explanations could be the short retention
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interval used by the study or the changes in cognitive processes required by the test. The lack
of a finding regarding reaction times could also be due to the availability of keywords. Future
studies should further investigate how variations in contextual information impact learning in

addition to fixing the limitations of the current study.
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Appendix A

Table A1

Items and Cue Version Used in Each Block

(Surund
“dox Ajoarsnjoxs 1nwns 19y)o 1o so3ueyo oFew skem UOISIA TR[NOOUOW
sired 19197 Surssoooxd I9Y10 OB JJBAIIOR j0u) ono/ndur s10j0ensIp (q Suowre  Teunar (q y3noyy  ordnnuw ur paaredred  saxmbar Kuo (q
01 osuodsar ur ydnuoyurr o) pasn (q - (q SOpOU/sI0)03)p Surwoodn 105 oSewn ¢ ey ueo 1a51e) 10§ YOILAS 0} UQAD paATddIad AJ1sea oq ues “aoue)sip Suneorpur
Suny s10300)0p (e uoneyuosaxd [ensia (e uoamioq yurj (8 soredoxd ono indur (e jey suroped gz (e poyse syuedionted (e s1ozis jueisuod (e soSew/sSuimelp (e snjnwms woyy sono (v Surpein
*90BJINS "yse) AI0JEI0qR] PAsn "PIASIYIE ST §109(q0
oIy “Ioyjoue Je[J & uo pojussardor -usyo SIY) U ‘INWNS  JO OZIS JULISUOD *20uR)SIp
10 puodsor wd)sAs ‘uonejuasold 0] 10399}p 10 OpOU 'ssao01d siy) 9q ueo Jey suzoped 10YI0 JO PIAY B unpIMay) Sutarooted ‘@Sewr 9JBOIPUI SN[NWNS
uoniu30091 B U S)IUN  [NSIA SIY) SUISN  QUO WO ul| SIY) BIA Ul 9no o ndul uo 9say) ySnoyy ‘odeys e se yons  [euIlal Ay} JO 9ZIS Y} [ensIA 9y} JO SaINesy
TeonoypodAy oso)  Aq snjnwums [ensiA - I9YJ0 Y S9jeAnor  ySnoay) ono o jndur  0oueds 10 309[qo 4931wy o1j10ads € 10 UT saZueyd o) Surpes] ‘poaroorad A[Ipearoq  9sey) ‘9kd ouo
‘ma1a ur st ared 1019] Joyjoue Jo Suissooord  1010939p 10 dpou Surwoodn Ue 10J  [PUOTSUSWIP-00IY} B YOIROS O} PAYSE dI8  Q0UB)SIP SUIMOIA  SSUIMEIP 050U} UBD  ATUO [IIM PIMAIA ST
oiads v 10A0uey A\ O Sundnaioyuy ouo jo uoneAnoy  paiedord st uosiod v Jo osuos ot Sunear) syuedionted yo1easoy UT suonelIeA 91dso(] Aem oUO UBY) OJOWI U SNINWINS oY) JT UOAT Xejukg
‘TS 1Yo Jo ploy Qoue)sip
' UM ‘9deys e s SUIMIIA UI SUOTIBLIBA
yons 9a31e) onroads 0y onp oFewr
‘Snnwns [ensia “I9U10 A} "ano *2U09s 10 109[q0 ©10J YOIBOS 0} [RUNAI oY) JO IZIS oY) "0K0 duo
*ma1A ur st ared 10119] 1ayjoue Jo Suissaooid sojeanse opou duo Jo 1o ndut Jurwoddn ue [eUOISUSWIP-99IY) B payse ur sa3ueyo Aidsop AJUO Y11M PIMIIA ST
917100ds B J0AQUIYM oyy ydnaoyur uoneAnoe et yons oy uosiod e soredord Jo osuos oy ojea1d 03 ore syuedioned s100(qo “Kem SnINWNS oY) J1 UIAD
‘ony 10 ‘puodsar jey) ‘1oyjoue ano QoeyIns OIeASI YIIYM JO 9ZIS JUBISUOD QUO UBY) QIOW Ul QOUEJSIP AJLIIPUI IRy}
wo)sAs uontuSooare 0} pasn I ey 0} ‘10)09)9p 10 10 Jndur oUO YOIIYM  JB[J B U0 pajuasaidor  ur yse) K1ojeioqe] ot Suraeorad paatdoiad Ajipear snjnwns
ur syrun [eanoyiodAH uonejussaid [ensiA y opou dUo WOy Yul] ' y3noxy ssecoid y  9q Ued Jey) SuIeped Ppasn-uayjo uy JO JUSWIOADIYOE. Y[, 9q UED JBy) SSUIMBI(] [BNSIA O} JO SOINJEd Teneds
“TINWNS I9Y10 JO POl "90uBISIp SUIMAIA
e unpm ‘odeys e se Ul SUOIJBLIBA 0}
Relilg EliGRY yons ‘jo81e) o1y100ds  onp oFewn [eunal oy
"MOIA Ul ST 1ied 10)JO]  'SnNWINS [ENSIA 1) SJLATOR OpOU ono Jo ndur 10 100[qQO [BUOISUSWIP B JOJ YOIBAS 0}  JO AZIS AU} UI safueyd *2K0 QU0 Auo YIM
o1y100ds B J0A0UOYM IoyIouE Jo Suissaoold  ouo Jo UONEATOR Surwoodn ue 10§ -00I) & Jo asuas  payse ae syuedionted  andsop s)09(qo POMIIA ST SN[NWITS
‘o113 10 ‘puodsar jerp oyy ydnaroyur jery) yons ‘roypoue  uosidd e soredord ond oy 01810 0] 90BJINS  YIIBISAI YOIYM JO 0ZIS JUBISUOD  "ABM OUO UBY) 0IOW A} JI UOAD DOUBISIP
wo)sAs uonuSooare 0} pasn I jery) 0} ‘10)09)9p 10 10 Jndur oUO YOIIYM  JB[J B U0 pajuasaidor  ur yse) K1ojeIoqe] oy Suraeorod  ur poatedrad AJIpeal ojedIpul Jey) snnuws
ur syrun [eanoylodAH uonejussaid [ensiA y opou 9UO WOy Yul] ' y3noxy ssedoid y  9q Ued Jey) SuIeped Ppasn-uayjo uy JO JUSWIOADIYOE. Y[, 9q UED Jey} STUIMBI(] [NSIA 9} JO SOINEd Jneq
$1010930(J uonddUUO)) JseL om31] snon3 sany) dourlsIq
weisig SeIN K1oye)10%g Surwig san)) [e110101d [OIBag [BNSIA Koueysuo)) 9zIS§ 1qUIB/Q[qISIOAY IB[NOOUOIN

¢poig




27

(sordurexo)surio}
S$Y00[q 25y} onsIjeuoOw [enprArpur
wolj J[ing s199[(qo juopuadapur proae (9 ‘i(d/nnums QJI[ [eIUOW 9SNBd J[qISIAUL £q y3noiq (o suo USALIP
11e (o s)j001q Surp[ing uroped Jayloue SJUAW[A JOYI0 JO SUOneINSIFUOd  UMO $9UO JO SJUIUOD QY SIQJUI UAY} nejoadxa/o8pamouy  eyep (o ‘sninuins
pazisoyjodAy sy (0 “(opduwrexo) a3pn[ 0y (9 oudos  (p syuowope urdnoid POLIBA )M PI0001/9AIdSqO owmn 9qISIA SOATASQO ISIIY( £q oY) Aq pauIoAo3
sutoped Suiziudooar  (q ‘uoniusooar sjoquiks Jo 3ulns  jojoadse ouo oey (q (0 ‘uoneziueSio  soueyd 1o1aeydq (q  (q uryim Surjoo] e e suaddey doys ouo o9ued(q ‘Suizioayy padeys (q sassao0id  (q ‘s9559001d/SIUDAD
10J WAIsSAs (v 100[qo Jo [opowr (2 (q ‘yuowasesws (e sdojs pazisoypodAy (v (q soyni (e ‘sojdrounid peorq (2 Jojoesssodord (B yoTym UT wdlsAs (v Jo porpow (e SJU0AD JO 9ouonbas (8 Jo oouonbos (e Surpein
'sani ‘SULIO) ONST[EIUDIA
Jo quinu sty £Aq ‘sojdiorunid WY} PIAISSqO
*SI1919] *0UB)ISIP SUIMOIA SB POUIOAOS 9q 0) SWAAS proiq asoy) Suraey 1511y 10170
uonIu§09a1 se ons ‘sjoquiks  yons ‘podse oyjoue  “1opaFo) s1YI0 SUIOOUOD ‘SPIBMII ‘5199739 01 Ped] 1ey)
'SOINYLAJ 10J $1030930p  100[qO Jo [opowr Jo Suins e 10y junodoe ojut Sunyey  Surdnois inq 1oyloue  pue syuswysiund 'ssao01d sy $0559001d O[qQISIAUI  '$S59901d/SIUAAD JO "UOALIP-EIEp
9Ie ‘S1099)9p JO SIy) ur 9zIuS0001  painseow st ‘Surfjods “ozIs st yons Queds  ouo jo juopuedopur  se yons ‘Inuuns  Suump uryim Sunjoo] oum ot s1ojur 10)eSysoAur oouonbas siyy odeys se 0) PaLIGFOI USYYO ST
JI0MIOU B SUIAJOAUT oM §)00[qO oY) JO SO[NI AL} Se YoNs  [ensIA € J0 10odse 9 O} SJUOWD[O OWOS  JO SUONLINSIU0d &q o] TeruOW e Je suoddey doys uy ‘Surziiooyy AJ1ABOY UONEIIS  JBY) ‘S95S0001d/5IUOAD
‘sutoned Suiziugooal [[e 1onx)suod 0y pasn  ‘spoquiks jo uroyed  ouo o3pnf oy sdoys  Surareorad ndur JUDIDIJIP 0} UMO S,2U0 JO SIUAUOD  duo A[uo asnedaq  Jo adKy siyy pasodoid oy 03 s3uriq uosrod Jo aouanbas
10J WoISAS 1Y) Ik $)o0[q SUIp[Ing [ensn e 0) AJULIOJU0d  PazisayyodAy osay) [ensia Jo uoneziuesio asuodsor ur soSueyo oty Surp1ooar SOLIOS © UI 1900 JUEY| [oNUBWIW] Oy Jey) Suoneloodxa - SIY) SUIOA0S JosH
ur JoAe[ [eniul oy,  oiseq pozisaypodA  Jo 9a150p oy, MO[[OJ SIOATOIIO] $JOAIQQ IOIARYDq MOH pue SuiazosqQ  waysAs sty ur sdoyg  Joydosoqiyd oy, pue oSpajmouy]  Indur snjnwns oy, Xejukg
“Ioyjoue PIOAE 0} JySNOs 'S109JJ0 359y}
*0z1s se yons oadse  ouo Jo juopuddopur 1 ‘syuswysiund 0} peay Jey) $9ss0001d
“Surrods Joyjoue FurSpnl 9q 0} SJUSUID[D pUE SPIEMOI QqISIAUT 9} SIOJUT
“wAlsAS oY) ‘PAIONISUOD dIe  JO SI[NI AY) SB Yons urjunodoe ojul  1ato Suiatoorad ng  se yons ‘nuwins udy) pue s191J9 ‘uonemIs Ay}
ur 10A®[ [enIul oy dIe 0zIuS0001 am s100fqo  ‘suroped [ensn oY) ‘0our)SIp SUIMAIA SB 103050) SJUSWS[d  JO suoneInSuoo “9J1] [EJUSW UMO "SOLIAS 9[qISIA S0A105q0 0} sSuLIq uosIad Y} "UGALIp-eIEp SE 0}
SOINJEAJ 10J $10J02)0( A} [[B YIIYM JO INO 0} SWLIOJUOD ‘SIONI] Yons ‘Queds [ensiA ayjowos Surdnois ndur JUAIIFIP S,0U0 JO SJUAUOD Y} B UI IN00 sda)s JSIIJ 10JeSNSOAUT  Jey) SUONEI0adXd pue PalIdjol udljQ Jjosi
'$10J99J0p JO JIOMIOU  S00[q SuIp[ing S [ons ‘sjoquiAs  Jo j0odse ouo 9ye) 0 [ensIA JO UONEZIUBSIO  0) 0sUOdSaI U PIOOAI pUE JAIISQO 0}  JT) JBY) YoNns oW} Uy Juey [onuewr]  oSpajmous| oy Aq  ndur snjnwms Yy
© SOAJOAUT 1B} o1seq pazisayjodAy  jo Surns e yorym o} MO[[0] \SI0A19SQO soSuetd 101ARYDq urgum ® 1e suaddey doys 1oydosoyiyd padeys Ajiaeay £q pauraAos st reyy
sutoped Suiziugooar  jo uoniugooar 92139p s19A19013d 1By} $do)s  UI9A0T 0) WAdS 1Byl  MOY [JIM PAUIDOUOD  SYOO[ SUO YOIYM  dUO AJUO YoIym ul oy) £q pasodoxd st ey sassado1d 1o s9ss0001d 10
10J WASAS 109[qo jo opowr y oy Joamsedw y  pazisaypodAy oy, sonijo soqunu y  so[diound peorg  ySnoay ssacoxd oy, wasks Burz1109y) Jo 9dK) v $1U9AS JO 90uaNbAS Y SJUSAS JO doudnbas v [eneds
“Ioyjoue ‘SULID) DTIST[RIUOW 'S109JJ0 959y}
oz1s se yons ‘padse  ouo jo juopuadopul  proA 0} JySnos 0} peay Jeyy) $9ss0001d
1opoue urdpnl 9q 01 SJUdWA[D 11 "syuswystund QqISIAUIL 9Y} SIQFUL
H:wuw.%m Ny ‘palonnsuod are 4%:m:®Qm JO so[nx Ul junodde ojur Jgjo %=m>mvo‘~®& pue SpIemar U3} pue $109JJ9 ‘uonemis
ur 10A®[ [enIul oY) dIe 0zIuS0001 am $100[qo oy sk yons ‘suroped  ‘0our)sIp SUIMIA  Ing YIS0 SJUSW[O  SB YONS ‘[nwns | 9[qISIA S0AI0SqO 9} 03 sSurLiq uosiod "UOALIP-EIEp
SOINJE0J 10J S10309J9( AU} [[B YOIYM JO  [BNSN oY) 0) SWIOJUOd St [ons ‘oudds  owos Jurdnoid 9ndur  jo suoneinsyuod [BIUSW UMO S,9U0 *SOLIdS © Ul INOJ0 1SI1J J0JeSSOAUT  OT]) JBY) Suone)dadxe st 0} palIdyaI ualy O
S10393319p JO JIOMIAU N0 SHO0[q wz—ﬁ~—56— nw\—mﬁm— Se gyons [ensiA ayj} Jo aumn—wm [ensIA jo :OCNN_EMMHO JUDIAIFIP 03 asuodsarx JO Sjudu0d Ay} pI0d2AT mﬁwo.—w A Iyl ons Uy Jue [onuetuti] pue QM@OMBOEM Jesn uw—&ﬁm snnums
© SOAJOAUL TR} o1seq pazisaylodAy  ‘sjoquiks Jo ulns  9UO dYe) 0} MOJ[O] SIOAIISQO ur so3UBYD JOIABYIQ PUB JAIIS]O O) UM dwn & Je suaddey 1oydosoriyd oy) Aq padeys AJiaeay oY) £q paurorod
sutoped Suiziu8ooa1r  jo uoniugooar B UOIYM 01 92130p  S10A10010d e} oIS UIOAOS 0] WSS Ty}  MOY [IIM PIUIOUOD  SYOO[ U0 YoIym days auo AJuo oY) £q pasodoxd sty sasseco1d 1o s jeY) Sassa001d 10
10J WASAS 109[qojo opowr y oy joamsedw y  pazisaypodAy oyy,  sopnijo soqunuy  sofdiound peorg  ySnoiy) ssacord oy yorym ur waisks v Surziiody) Jo adK) ' sjuaAd Jo 90uanbas y SJusad jo souanbas v Jnejeq
1PPON
syuouodwo)) SSOUPAWLIO ] QOUAIJU] sojdrourig K1007], POYIRIN Surssooo1d Surssooo1d
JON 2InBd, | £q uonugooay BIEIN SNOIJSUOoU) J[BISOD) ISLIOIABYDE uonoadsonuy Surssas01q [e10S [BIUSPUIDSURI], umop-do dn-wropog

¢poig




28

1
ndur/uonewoyur
10/pue UOHBALOR

SUI2OU00 J1

uond
9010d/3urssaooid
ur dojs
© S131 uopuow
(q snnuns

a1e Koty
S91BOIpUI 11 TR}
uonuaw (o ureIq
Jo syred/suoi3ar

JUIYJIP

98ueyd suonipu
00/S90UBISWNOIID
SuImara uoym

Qoue)SIp sopou ureiq JeY) UONUAW (q U pue punoidyoeq ur oq ueo Koy UJAD IND0 SIY} suoImdU
M paounouord sso1oe (o ureped 9o Furruo ur uonouny paydnisip onjoear/esuodsor uaIMIdq ey suonuaw (q 1Ry (q Swes 2y} /$10109)p/SapOu
$S9] (0 sako Kq pajuasardar 131y Ut seSueyd (o ssouyyi/oSewep T[NTUTS/JUDAD © 10J uonounsIp suoInou Jo Jury PpaAtdo1ad ore s9 10 ST 31 SUOT)UST
U90MI0q SIOURIRHIP  (q Syuajuoo/seapt  odsop (q ssowysLiq JO saseo 01 puodsar 0} JoW 3q 0} Spadu SUIdIUO0D SNOUOIYIUAS 1myeay/sontadord (q smeys/Ayanoe
(qono ooueysip (e jo uonejuasaidar (e Jueisuod paATadIad (e (q uonouny ureiq (e pasnbaipoou swn (8 J1 Jey) UONUAW (B J1 uonuAW (B uonuow (® Jey) UONUAW (B suonuaw (8 Surpeiny
EUBEREN Y
© SB “IOAIISqO
oY) woyj st 199[qo *PaARIYOE ‘uonouny ureiq
ue Keme Joye] st s109(qo Jo Jo Apnis oynusIos
oY) padunouoid ‘uonejuasardar siy) - ssawySLIq Jueisuod - siyy Aq pasn Ajurewr
SS9 SOW099q ur s)uuod 10 seapt Jo uondaorad oy ‘9K axe ssaujyr 10 oFewep
oM ‘prrom sjuasaidal sopou oy Suryoear Sy Aq paydnisip usaq ‘puodsar
ol JO SMOIA SOA0  JO IOQUINU OPIM Y} UI SOSUBYD OSNED  SBY AINJONIS UIRIq 0] JUOAD Jenonred e
0M] U} UDIM]IOQ B SSOIOR UOHBATIOR  JBY) UOHBUIWN][T Qwos Jo SUBjIoM  19)JE dWI) JO Junowe
QoudIaIp Ay Suisn Jo waned v ur suonerrea oidsoq o) YoIyMm Ul sase)  SIy) spadu uostad v Xejukg
"IOAIOSQO
oY) woyj st 199[qo
ue Keme Joye] ‘sopou ‘uoneUIWN[[I Ul 2IMONDs urelq
oY) paounouoid SS9]  JO 1OqUINU OPIM  SUONBLIBA 0 NP 945 SWOS JO SUBIOM
SOWI009q SOUAIQIJIP B SSOIOR UOHBANOR oY) Sulyoed1ydiy oYy oy paydnisip
ST L "plioM Jo uroned v £Aq ur soguerd oydsop  sey ssauy[r Jo ofewrep
oY) JO SMIIA  ,S9Kd pajuasardor $100[Qo Jo ssowySLIq  YoIyM Ul SIsBI
0M] A} UIIMIDq QIe SJUOIU0D JUBISUOD A} sosn AJureut jet)
SOOULISIJIP A UO 10 SBIpI Yorym Suraroorod uonouny ureiq jo
Paseq ono ddUBISIP 7 UI UONLIuasaIdol v JO JUSWIOAIYOR Y], APnis OIJIIudIos oy, % Teneds
"JOAIOSQO
oY) woyj st 199[qo snjnwins *SOOUB)SWNOIIO
ue Keme JoyLIe) ‘uonEUIN[[I punoISyoeq oy) 0}  owes dyj 0} puodsax Surmora
oy padunouord ssaf 'sopou jo Ul SUOTJBLIEA 0] aIMonys urelq Suofeq s1oadse yorym Aot jey) Sunesrpul Ino ur sa3ueyd o) onp
SOW000q 9IULIAJJIP IOqUINU IPIM © SSOIOE ANp 0£d Y} SUIYoral duwos Jo SunIoMm oY) pue 100[qo [enuod oY) BOIE I0yJOU. UOTBULIOJUI KIOSUQS
SIYL "PlIOM uoneanoe Jo uroped ySiy oy ur soSueyd  paydnisip sey ssouyyl 01 3uojoq SN[AWINS I SUOINSU S dW) oY) ur sagueyo
o) JO SMIIA  SoK0 & Aq pajudsardor odsop s100(qo Jo 10 o9FeWEp YOTYM JUoAd Tenoned -osuodsar e 10331 oy Jo spoadse yorym  owes oy Je oI vaxe  1dsop sp09[qo
0M) A1) UOOMIDq 9IE SJUAIUO0D ssowmySLIq JURISUOD  UT SoseO sasn A[utew & 0} puodsar 0) 0] PP UOTIBAIIOR SQUIULIONP 10A1001d UTRIQ QU0 U SUOINau jo sonsodoid Jueisuod  *1030030p 10 Spou
SOOUIIJJIP I} UO 10 SBIPI YoM oy Suraeorad  jey) uonouny ureiq Jo uosiad B 10J popasu 10 uonBUWLIOJUI Y} yorym ur [OIYM Ul SUOINdU oy Surareorad ® 10J SNJLIS JUILIND
Paseq ono douLISIP UT UONLIuasaIdol v JO JUSWIOAIYOR OY ], APnis OIJIIULIOS AU, OWI) JO JUNOWE Y, Kmuenb oy, doys Surssoood oy, Aq Sury jo uzoned v JO JUSWOAJIYOR QY] A} JO SINSEIW Y Jnejeq
K
Auedsiq uonejuasardoyy Koueysuo)) SojoyoAsdomoaN proysaIy L, uoneziuesiQ Kuoryoukg Koueysuo))
Iepnoourg pamnquusiq ssauysug [earur) owr ], asuodsay osuodsoy punoiny/ain3ig JLAUEING Temdoorog [0A9T UONBATIOY

¢pord

I Porg




29

[euow
19110 pueisopun ndur Kpoa11od saInyeay Jjo
Jo uoneanoe 03 swre /uonesuas e soSuero Sururof/3uipuiq Surdewep
5109[q0 $9SBOI0P 11 ey} UOnUAW [eunax Jo uonoaIp 9} SUIIUOD uoneAnoe -UOU/QAISBAUIUOU
PpaYo0[q 1Noqe U0 JO UoneAIOR (0 ureiq 1o/pue sour| ur sagueyo uonuou (q 11 ey} UOnUAW U091 SUIOUOD Koeinooe are Koy
uonewojul ey} UOHUSW wWoISAS SNOAIOU Surd19Au0d uo adsop uaddey uonesuas/ogewt (o uonuane jo 11 ey} UonUAW pue [ seaoxdurr ey} UOHUSW
uo paseq (q suonou ) SUIIUOD Ppaseq st jey ey} UOHUSW [eunax 9101 Y} UONUAW K[snoaueynurs (q suonou 11 jeY) uonuAW (q (q uroned uo
SI 1 uonuaw /510100}0p/S9pOU J1 uonUAW uonusui (q 9o (q adeys jueisuod ur sagueyo (quondoorad  /Apuormouoo/jaqrered  /Sapou/s1019919p uonugooal 1N9] 1BATIOR/2INIONT}S
(q ano doueISIp U29M19q JUI| B ST pue proig/Apmis ydop/eoue)sIp st 30 uopndoorad SUIdIUO0D SUIdIU0D ur uoddey SUIdIUO0D I0A0 uONIUZ0901 10J pasn 9q ued
® SI 1 uonuaw (B 11 Jey) UONUAW (B ® SI 1 uonuaw (& 11 Jey) UOHUAW (B uonuaw (e 11 uonuaw (8 11 uonuaw (8 sdojs jer) uonuow (8 1 Jey) UonULU (B piom uonuou (8 11 Jey) UOHUAW (B Surpein
XBIUAS
[enedg
SIS ‘paurol “SIONJ [eNpIAIpUT
Joourrs JIomara n dIe $2INIEIJ Y} Surziugooar ut
oY) ur 9q 03 O]Sue SUIMAIA WO S1BAIAI IOMIIA MOY] SIATOIAdSIW Ing are Aoy ueyy s3uins
uaddey jer spoalqo “197)0 Ul SUOIBLIBA 01 9Np  JY) SB SYULIYs pue  juasaid oe saInjeay 19119] AYI[pIoMm pue
10S0]0 AQ MAIA  9Y) JO [9AS] UOIBATIOR “TOMITA oBew [eunar oy Jo 199[qo ue sayoeordde  jeym soaroo1ad spiom Surziugooar
WOl PaYO0[q dI8 I} SISBAIOIP dpou  “Furuonouny [eyuow Yy wolj Aeme royue) odeys oy ur saueyo 10MOIA 1) S A1991105 uosiod ur JudIolJo ‘urelq SUIAl] B UIIIM
Keme 1011e] $109[q0  SUO JO UONBATIOR  SsuBWNY pueISIOpuUnN 103 Aoy se 9810Au0d  idsop s199[qo 10818] SMOI3 oFeWI B YOIYM Ul PEOLIIAO Jsed 1u00a1 J10w pue ajeInode  urened uoneanoe
18} 108] OY) UO SII[21 1By} YONS ‘I9YIoue 0] WIISAS SNOAIOU 0} Wdas saul] [o[jeted  jo odeys jueisuoo oy yoIym ur d8ewl  s,uonuUANe 0) NP  *A[Snosue)nwIS Uo oy) ur pajeande  drow dre syuedionted oy 10 aInjonys oY)
1Y) ONO JOURISIP 0} “10JOIOP 10 OPOU Y} PuUB UIRIq Y} JO 1By} 108 Oy) U0 paseq  ay) Suratoored  [eunar oy ur o3ueyo  Ajpensn uondoored Juro are sdoys Auewr  u9dq sey apou [OIBSaI YOIYM IS0 SUIUIWRX 10]
Ie[noouowr QUO WO YUI V  APNIS ONUSIOS AU,  9OUBISIP 10J ONO Y JO JUSWIOAIIYOR Y], Jo urened oy ur IoLId uy UOIYM UI WAISAS 7 10 10309)0p B IOYIOYAY Ul Uidned B1ep oy ], SPOYIOW SAISBAUIUON Jnejeq
1343
uonoauu0)) 92UDIOSOINON aAnadsIog Jong Surssoooid Knoradng sonbruyda T,
uonisodayuy K1opqryuy aAnTugo)) Ieaur| Kourysuo)) adeys mor ondo uonounfuo) Terrered Kouoooy pIop SurSewromaN

130019




30

$3s89001d
deredas jo Suipuiq
JOU/SIPOU S[QRHUSPI  SUIIOUOD J1 By}
Jo Joquinu uonuou (q urerq £q
[rews ur AJuo st (q  APuaIdyip passasoid
UONBWLIOJUI JO UO I s)oadse/sjuawole
neyuasaidal/3urpoous JUIJJIP

sopou o[dnnuw
sso1oe peaids

100[qo Jo aouE)s
1p/ydap/uonisod
a3pnf 03 moje
Je]) ojul/sond
SOQLIOSOP

901A9p
(o) ue st3t jeyy
(0 pajjonuod aq
ueo uonejuasard
Jo paads/Tearoyur
ey} UOHUSW
(q ynumns
juosaxd oy pasn

JUDTOIO
QI0UI/10)SE]
108 Surssosord
ey} uoUSW
(q suonejuosard
Suneadar
uo poseq ST

uonow paardorad
Jo uonoaIp
uonuawr
(o JuowaAOW JO
uonesuas/ofewt
[eunax
Ul Q0URIRYJIp B
SI11 1Y) 9qQLIOSIP
(q ono doueISIp

s100[qo/suLIo}
xo1dwoo
I1e dn oyew Kot
Jeyy) uonuow
(q syoojq/sadeys
a1e Koty

10818)
0} oAnoadsiod woxy  ojdwrexa ue oA1S (q
uoniugosar109fqo  sninuwms/urned [ensia
Jo aouspuadapur ®© Jo syed oy a1

JeY) UONUAW (B JeY) UONUdW (B J1 Jey) UONUdW (B SIJ1 uonuaw (B J1 Jey) UONUdW (B ® 11 9jeoIpul (B JeY) UONUAW (B uogudw (B Ao Jeyy uonuaw (8 Surpein
XBIUAS
[enedg
‘ureiq oYy 109[qo 193181 9Y) 01
ur SWoISAS JUSIIJIP ‘uonejuasald puooas “Aeme 1oyie] s)oalqo pIe3o1 uim dourisip  uroped [[BI9A0
Aq yim jesp own Jo S} U0 JUAIOLJS d1ow Jo uey) A[pider azow 10 9[3ue Fuimara o) w10 “1913930)
SOPOU J[qRYNUIPI  A[[RIIUI AIE SJUSWI[D sjunowe pafjonuod st Juisseoold owm  oAow $109[qo Aqieau  ‘suwiio) [euoisuawip Je[nonted s1oA010d  9ey) - UO OS pue
Jo oquinu [[ews 959U} 1B} UAIS ‘uonisod soafqo  Ajos1oaid 10] [nwms  puooss e pajudsard  Jo saFewr [eunar  -ea1y) xojdwod [jejo oy uo puadap ‘S[euogeIp ‘soAINd
SWOS U POPOSUS  “QUIDS B JO SJudwo[d ue a3pnl 01 10A10010d  jo uonejuasard ST sn[nwns B 9sneodq 9y} ‘SOAOW I9AIISQO  SY00[q SUIP[ING 3Y) 10U SIOP UONIUTOAT  ‘SIUI] [BOIIIAA -
ST UOIBWLIOJUI YOIYM SNOLIBA O} SUNIUNAI YY) SMO][& Jei]) Ay} smoq[e Ajdurs s1000 1Y) UB Se Jey) 10e] oY) uo  se pasodord sadeys Jo sso00ns 10 9sed oYy uraNed [ENSIA B JO
ur uonejuasardor vy Jo wojqoid oy, d[qe[ieA’ UuonBWLIOU] JBY) 901AdP plo uy  Surwiid Jo usoped v paseq ono SOUBISIP Y OISBQ OYI JO AU  YOIym ur ssad0id o Sjuamnsuod ay L, jnejoq
uonIuS029y]
uonejuasardoyy Surwig yuopuadopug
[800T wolqoId Surpurg son) oduelIsIq adoososiyoe ], uonnadoy Xe[[ered UONON uoon) -Jurodmoar A SOINILO J [eNSIA
13org

” was only identified after study.

1me

for Item “Response T

1ation

Note. Lack of Spatial Var



Appendix B

Table B1

Descriptive Statistics of Participant Performance in Both Blocks Across Conditions

Default (N = 15) Spatial (N = 16) Syntax (N = 15)
Variable  Block M SD M SD M SD
Score 1 8.756 4.466 4.958 3.560 5.189 4.041
2 8.797 4.519 5.475 3.166 5.863 3.576
RT 1 4132.867 955.047 4159.799 1016.027 4444.167 727.226
2 4463.300 1442.879 4651.156 1070.947 4858.333 924.533
Correct 1 60.800 19.542 59.688 14.700 59.933  10.003
2 61.533 15.273 51.063 13.493 52.600 7.827

Accuracy 1 0.749 0.171 0.710 0.094 0.753 0.104

\9)

0.811 0.080 0.705 0.117 0.772 0.104
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Table B2

ANCOVA Results of Condition per Variable Controlling for First Block Measure

Variable F(2,42) p Eta-Partial-Squared
Score 0.292 0.748 0.014
Reaction Time 2.027* 0.363* NA
Correct 4315 0.020 0.170
Accuracy 4.098 0.024 0.163

Note. ANCOVA uses first block scores as covariate. * For Reaction Time, the test statistic

and p-value refer to the Kruskal-Wallis test.

Table B3

Post Hoc Tests for Number of Correct Responses by Condition

Condition 1 Condition 2 Difference t PTukey
Default Spatial 9.903 2.737 0.024
Syntax 8.491 2.310 0.065

Spatial Syntax -1.412 -0.390 0.920




Table B4

Post Hoc Tests for Study Accuracy by Condition

33

Condition 1 Condition 2 Difference t PTukey
Default Spatial 0.089 2.857 0.018
Syntax 0.040 1.282 0.413
Spatial Syntax -0.049 -1.564 0.273
Note. Differences are calculated by subtracting condition 2 from condition 1.
Table BS
Contingency Table of Strategy Change by Condition
Strategy Change
Condition Keywords Meaning None Reading  Verbatim Total
Default 1 7 4 2 15
Spatial 1 3 6 5 16
Syntax 1 6 5 2 15
Total 3 16 15 9 46
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Table B6

Chi-Square Test Results for Strategy Change by Condition

Value df p
X2 3.909 8 0.865
N 46

Table B7

ANCOVA Results per Strategy Change Controlling for First Block Measures

Variable F(4,40) p Eta-Partial-Squared
Score 1.459 0.233 0.127
RT 0.821 0.520 0.076
Correct 1.433 0.241 0.125

Accuracy 3.130 0.025 0.238




Table B8

Post Hoc Tests for Study Accuracy by Strategy Change

Strategy 1 Strategy 2 Difference t PTukey
None Keywords 0.120 2.244 0.185
Meaning -0.059 -1.923 0.322
Reading -0.023 -0.437 0.992
Verbatim -0.054 -1.489 0.576
Keywords Meaning -0.179 -3.282 0.017
Reading -0.143 -2.085 0.246
Verbatim -0.174 -2.987 0.036
Meaning Reading 0.036 0.679 0.960
Verbatim 0.005 0.141 1.000
Reading Verbatim -0.031 -0.550 0.981

Note. Differences are calculated by subtracting Strategy 2 from Strategy 1.



