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Abstract

This study aims to investigate the effects of the spaced repetition software (SRS) Anki on
second language (L2) vocabulary acquisition among learners of Japanese. Over a six-week study,
respondents underwent a four-week treatment, learning 150 Japanese—English word pairs using
either Anki or their own preferred vocabulary learning strategies. Vocabulary knowledge was
assessed through receptive and productive recall in a pre-test, post-test, and delayed post-test
format. In addition, respondents’ perceptions and experiences were gathered through an interview
questionnaire. The sample consisted of learners of Japanese, who were assigned either to an Anki

condition (n = 17) or a control condition (n = 17).

The findings show that the Anki condition significantly outperformed the control condition
on the post-test, achieving gains of 45% compared to 33% (p = .02, n> = .12). On the delayed
post-test, the Anki condition retained 34% of the learned vocabulary, whereas the control
condition retained 17% (p = .03, n?>=.10). In addition, the interviews revealed that respondents
had more positive perceptions and experiences with Anki, and all expressed a desire to continue
using Anki as a supplement to their current vocabulary learning. These findings demonstrate the
potential benefits of Anki and spaced repetition software in facilitating both vocabulary gains and

long-term retention, as well as their potential for implementation in the classroom.
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Convention

Japanese vocabulary items are written in hiragana, with the English translation provided in

parentheses.

Abbreviations

SRS  Spaced Repetition Scheduler / software



1. Introduction

This study investigates the effectiveness of Anki, a spaced repetition software (SRS), for
enhancing Japanese vocabulary retention among second language learners. Achieving proficiency
in a second language (L2) requires learners to remember vocabulary long-term. They must master
thousands of words, from individual to multi-word expressions, to support compelling reading,
listening, writing, and speaking (Nation, 2006). To achieve this, deliberate vocabulary practice,
such as using flashcards (word cards), is one of the most effective strategies for establishing
meaning from connections (Nakata, 2019; Webb et al., 2020). Flashcards are usually physical
paper with a question written (L1 word) on one side and an answer (L2 word) written on the
other (Mondria & Mondria-de Vries, 1994; Nation, 2001, p. 296). This is a form of paired-
associate learning that, when used correctly, helps strengthen connections between two items and
supports faster vocabulary acquisition (Thorndike, 1908; Fitzpatrick et al., 2008; Steinel et al.,
2007; Nakata, 2011). However, even if flashcard practice is effective, retention tends to decay
and therefore requires reinforcement (Nakata, 2019, p. 308). To achieve long-term retention,
using flashcard studying with spaced repetition is one of the most effective ways to practice new
vocabulary. The current study discusses only relative spacing, which can be divided into two
spacing methods. First is equal spacing, where reviews occur at consistent intervals; for example,
reviewing material every four days and expanding spacing, where the intervals between reviews
gradually increase, such as reviewing after three days, then seven days, and later after nine days

(Nakata, 2011, p. 201). Both methods are optimal to increase long-term retention. However,



equal spacing is perhaps not as realistic as learning a new language, as adding new words
constantly and studying new vocabulary every fourth day is a workload no one can handle
(Schuetze and Weimer-Stuckmann, 2010, 2011). For those reasons, expanding is perhaps more
optimal as it pushes old cards further away and lets new cards be added (Bjork, 1988, p. 399;
Mondria & Mondria-de Vries, 1994). However, the researchers do not agree on what spacing
method is the best, but they all agree that spacing is better than massing, a method in which a
person studies everything at once, with no spacing between study sessions. For example, having
one continuous study session of three hours instead having three study sessions of one hour each

spaced along the day. Spacing seems to always win against massing in this aspect.

The present study is a six-week study that investigates the use of Anki, a spaced repetition
software (SRS), a program that includes flashcards and expanding intervals into its review
system. Anki builds upon the Leitner system (Leitner, 1972), a traditional approach that
organizes flashcards into boxes. When a card is answered correctly, it advances to a longer
review interval, for example from one day to four days. When a card is answered incorrectly, it
returns to a shorter interval, for example from four days back to one day. Unlike the fixed
structure of physical flashcards, Anki employs an adaptive algorithm that ensures difficult items
reappear before the interval becomes too long, while familiar items are not reviewed excessively.
In contrast to physical flashcards, which are bulky, require storage space, and lack portability,
digital spaced repetition software offers a more practical alternative with greater flexibility and
require only an initial internet connection before can be used fully offline. Examining the use of
SRS in authentic learning contexts, rather than exclusively in controlled laboratory environments,

is crucial for producing realistic and pedagogically meaningful findings.



The gap in the research comes from the fact that much of the existing research has been
conducted in controlled laboratory settings, which may not accurately represent authentic
language learning conditions. This study addresses this limitation by using a realistic approach in
a six-week study involving 34 learners of Japanese. Respondents used the spaced repetition
software (SRS) Anki or a self-selection vocabulary learning strategy that was not Anki in a
control condition to learn 150 English-Japanese word pairs. The effectiveness of their learning
was measured through a pre-test and post-test format, with an additional delayed post-test to
assess retention. Additionally, two interviews via Google Forms used to collect data on

motivation and the opinion within each condition.

The purpose of this study is therefore to examine the effectiveness of Anki in comparison

to self-directed study methods. Specifically, it seeks to answer the following research questions:

1. Is there a significant difference in vocabulary gains between digital flashcards using the
spaced repetition software Anki and the control condition?

2. Is there a significant difference in vocabulary retention between digital flashcards using
the spaced repetition software Anki and the control condition?

3. What are the respondents’ perceptions and experiences regarding the effectiveness of

vocabulary learning strategies in the Anki condition compared to the control condition?

The structure of this study begins with an introduction, followed by a literature review that
summarizes previous research findings and emphasizes the theoretical framework of spaced
repetition. This section also includes an analysis of prior studies on Anki. The third section

presents the research question, while the fourth describes the methods and materials. The fifth



section reports the results, which are then discussed in the sixth section. The study concludes

with references and an appendix.



2. Literature Review

Vocabulary knowledge is widely regarded as the most essential component of language
acquisition. While grammar is important, communication cannot occur without vocabulary
(Schmitt, 2008). Among the various tools used to study vocabulary, flashcards are especially
common. In Japan, for example, 60% of students report using flashcards; however, many employ
ineffective strategies (Nakata, 2011; Zung et al., 2022). Flashcards are effective because they
promote retrieval practice, which has been shown to substantially enhance retention (McDaniel &
Fisher, 1991). When combined with spaced repetition, these benefits can become even more

pronounced (Cepeda et al., 2006).

The aim of this literature review is to examine existing research on spaced repetition and
retrieval practice, particularly as implemented in computer-based flashcard programs. Special
attention will be given to the underlying theories supporting these methods, with a focus on
demonstrating the benefits of such tools and analyzing the science behind Anki’s spaced
repetition system. I will begin by going over early research on spaced repetition, then explain

studies on spacing, computer assisted language learning (CALL), flashcards.

2.1 Early research on spaced repetition
When we aim to learn something new, we often encounter moments when inevitable
information slips from our memory. Forgetting is a natural aspect of being human, and despite

our best efforts, it is something we cannot entirely avoid (Ellis, 1995; Hulstijn, 2001; Nation,



2001). However, many have experienced remembering something we had forgotten, experiencing
a stronger connection the second time but nonetheless forgetting it again the third time. The
concept of forgetting can be abstract and complex to grasp, but research by Ebbinghaus in 1885
began to shed light on this topic. Research by Ebbinghaus in 1885, marks the beginning of
systematic, empirical research on memory. His pioneering work laid the groundwork for
understanding how we acquire, retain, and eventually forget information. One of his most
significant contributions was the development of the “forgetting curve,” a graphical
representation that demonstrates the rapid decline of memory retention following the initial

learning of new information (Ebbinghaus, 1885; Mondria & Mondria-de Vries, 1994).
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Figure 1 Forgetting curve (Ebbinghaus,1885; Mondria & Mondria-de) Vries, 1994).

According to Ebbinghaus, forgetting is not a flaw in our learning system but an inherent
part of the memory process. He noted that when we are on the verge of forgetting newly acquired

information, reviewing it at that critical juncture can significantly aid retention (see figure 1). For



instance, when you learn new information, the curve shows that the initial forgetting is around
60-70% during the first 24 hours. However, if you review this information the following day, the
memory trace is strengthened, and it remains accessible for a longer period before being forgotten
again. As you continue to review the information, the rate at which it is forgotten decreases. This
is because each subsequent review reinforces the memory further, causing the forgetting curve to
flatten. A flatter curve indicates that the information takes longer to be forgotten, making it more
likely to be retained in long-term memory. In other words, with each review session, you are
effectively extending the period during which the memory remains accessible. Over time, the
intervals between reviews can be lengthened, reflecting the fact that the reinforced memory is
now more robust and resistant to decay. Ebbinghaus lays the empirical foundation for modern
spaced repetition system and research on forgetting. The method most closely associated with
Ebbinghaus use of nonwords and seeing how fast these words were forgotten (see Murre & Dros,

2015, for an updated replication and analysis of the forgetting curve).

Further expanding on this research, Pimsleur (1967), best known for his language learning
program, developed guidelines on how quickly information should be reviewed to reach 100%
recollection (see Figure 2), following the same principles of the forgetting curve. Pimsleur
proposed that the optimal moment to review material is when approximately 40% has been
forgotten. With each review, the memory is reinforced, allowing for longer intervals before the

next review. Over time, these intervals expand to the point where the information can be retained



without additional review.
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Figure 2 Pimsleur Forgetting curve (Mondria & Mondria-de Vries, 1994).

More research on long intervals has been studied by both Lado (1964) and Landauer and
Bjork (1978), which started the push for Pimsleur expanding spacing. The reviews are seen to
improve long-term retention, and according to Lado, even after each review, two- or three-times
amount of the original interval is needed until the next review (Mondria & Mondria-de Vries,
1994, p. 50). However, one should only expand spacing between reviews if someone recalls the
correct information, and there should be a system the learner can follow if they do not recall

incorrectly.

One effective learning system is the Leitner system, developed by Sebastian Leitner in
1972. This flashcard organization method lets learners to schedule their review sessions using
expanding spacing more efficiently. The Leitner system consists of a box with five compartments

(see figure 3).



To begin using this method, learners must first create their flashcards. As Nakata (2011)
describes, Flashcards (word cards) are usually a piece of paper with typically an L2 word on one
side and its meaning on the other, usually provided as a translation in the learner's first language

(L1). However, these flashcards can be definitions and explanations. There could also be an

equation of one side and the solution on the other (Polly et al., 2025).
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Figure 3 Leitner’s hand computer, (1972; Mondria & Mondria-de Vries, 1994, p. 52).

In the first session, the learner starts with approximately 30 to 40 cards (Mondria &
Mondria-de Vries, 1994, p. 52). They examine both sides of a flashcard that displays a word in
their native language on one side and its translation on the other. The learner goes through all the

cards until they repeat the first card. If they recall the card correctly, they move it to the second



compartment. The learner continues studying the first compartment until they can recall all the

cards accurately.

When learners correctly recall a word from the second compartment, they graduate it to the
third one. However, if they recall it incorrectly, the card returns to the first compartment. The
learner reviews and graduates known cards as compartments fill up while returning incorrectly
recalled ones to the first compartment. When the final compartment is complete, the learner can
discard the cards as understood or store them, with occasional reviews to ensure they retain the

information.

Combining these two principles forms the basis of many spaced repetition software
programs, such as Anki, SuperMemo, Memrise, and Quizlet (see Nakata, 2015, for a review).
These digital tools also address some of the limitations of the physical method, such as the serial
position effect and the physical method can be bulky and take up much space, especially
depending on how many cards are added. A few studies on Leitner’s hand computer (Leitner’s
learning box) have been conducted using the method more recently. First is Farhadi (2012), who
tested the Leitner’s learning box compared to a control condition on a vocabulary study with a
pre-test and a post-test showing the of Leitner’s hand computer outperformed to the control
condition. Another study, Whitmer et al (2022), implemented the method in a digital lab setting
and saw the Leitner’s hand computer to be more efficient in study time but did not show better

retention.

10



2.2 Theoretical background

Previous studies have investigated different forms of spacing and its effect on retention.
The current study investigates spaced repetition software Anki, which uses expanding spacing
with the incorporation of Leitner’s learning box to try to help learners remember longer with
digital flashcards. The study takes early research on spaced repetition and creates a program
around this method. However, spacing has shown great significance on retention compared with

different methods.

Spacing can be divided into two forms: absolute spacing and relative spacing. Absolute
spacing refers to the total amount of time between the first and last study session. For example, if
someone studied a word three times with a 2-day interval between each session, the absolute

spacing would be 6 days (Karpicke & Bauernschmidt, 2011; Sonbul et al., 2024).

In contrast, relative spacing concerns the pattern or distribution of intervals between study
sessions. Relative spacing can be further categorized into two types: equal spacing and expanding
spacing (Pyc & Rawson, 2007; Karpicke & Schmidt, 2011; Kang et al., 2014; Nakata, 2011).
Equal spacing involves reviewing material at consistent intervals, such as every 4 days. In
expanding spacing, the intervals between reviews increase over time, for example, reviewing a

word after 3 days, then after 5 days, and then after 9 days (Karpicke & Bauernschmidt, 2011).

Another important factor influencing the effectiveness of spacing is the lag effect, which
refers to the impact of the length of intervals between study sessions. For instance, if someone
studies over a total period of 12 days with either equal intervals of 3 days (e.g., days 0, 3, 6, 9,
12) or expanding intervals like days 1, 4, and 7, the absolute spacing in both cases would still be

11



12 days, but the relative spacing differs. The lag effect shows that studying with longer spacing
between sessions generally leads to better long-term retention, whereas studying with shorter
intervals results in better short-term retention (Cepeda et al., 2006; Nakata, 2011; Karpicke &
Bauernschmidt, 2011; Nakata et al., 2023). The phenomenon is called the spacing effect, which
empirical research has proven leads to better long-term retention when one spaces out their study
sessions over time, rather than studying every day with little to no gap between sessions, which is
called massing (Feng et al., 2019; Yamagata, et al., 2023). Additionally, when one uses massing
right before an exam that is a common term called cramming which is what massing is, but it
does not necessarily mean a test is common. Massing is a common strategy that may help with
short-term gains, which explains its popularity for exam preparation, but it does not support long-
term retention. (Nakata, 2011). However, right after the tests all the information disappears fast
unless it is reviewed again which will turn it into spacing, but people who use massing do not
normally return to the literature and instead have one long session of studying. However,
cramming is probably the most common way of cramming as pure massing is not that common

(Cepeda et al., 2008; Kornell, 2009).

Previous studies has yet to prove the best form of spacing between equal and expanding
spacing. Studies have shown results that equal spacing to be better at post-test scores (e.g. Pyc &
Rawson, 2007; Storm et al., 2010). However, studies have also shown an advantage for
expanding spacing (Vlach et al., 2014; Nakata, 2015; Kanayama, 2020). Although, studies on
relative spacing and massing, shows spacing has an advantage over massing (e.g. Zulkiply, 2013;
Sonbul, 2024). Furthermore, studies on language learning have shown statistical advantage of

spacing (e.g. Verkoeijen et al., 2008; Rogers, 2015; Kim & Webb, 2022; Yan & Zhou, 2023)
12



Nakata (2015) noted that second language (L2) vocabulary acquisition consistently shows
that spaced repetition is more effective than massing (Cepeda et al., 2006; Nation, 2001). Within
spaced repetition, there are two major scheduling approaches as mentioned before: equal spacing
and expanding spacing. Although expanding spacing has received considerable empirical
attention, results have been mixed, and no study has conclusively shown that expanding spacing
is more beneficial than equal spacing in terms of test scores (Karpicke & Bauernschmidt, 2011;
Pyc & Rawson, 2007). Some studies have found that direct or delayed feedback combined with
equal spacing yields significant results (Logan & Balota, 2008; Storm et al., 2010). However,
Nakata (2015) reported that expanding spacing produced slightly better results compared to equal
spacing in a realistic second language paired-associate learning setting that included productive
recall and immediate feedback. Further research is needed to explore these findings, but the
overall literature indicates that spaced repetition is superior to massing for L2 vocabulary

acquisition.

Another study by Nakata & Suzuki (2019), which investigated the effects of massing
compared to spaced repetition. The study focused on vocabulary retention by examining both
semantically related and unrelated words. The sample consisted of 133 Japanese university
students who had received at least six years of English language instruction. Respondents were
divided into two conditions. One condition used a massing approach and studied semantically
related or unrelated words consecutively, while the other condition employed spaced repetition,
with repetitions of the same words distributed over time. The study materials comprised 48 low-
frequency English words paired with their Japanese translations. The words were carefully

matched for factors such as frequency, length, and familiarity. Half of the words were
13



semantically related, for example, conditions of animals or plants, while the other half were
unrelated. Recall of the Japanese translations were assessed in both immediate and delayed post-
tests to investigate long-term retention. The results demonstrated significant benefits from spaced
repetition. In addition, semantically related words produced more recall errors than unrelated

words, suggesting that semantic clustering may hinder retention.

Additionally, research has explored various techniques within spacing. Studies have
examined the benefits of repeated reading (Serrano & Huang, 2018), differences in testing
formats (Nakata et al., 2021), the effects of spacing on vocabulary acquisition (Yan & Zhou,
2023), and comparisons between study materials such as flashcards and word lists (Nakata,
2008). Further investigations in classroom settings have also demonstrated the superiority of
spaced repetition for learning (Rogers & Cheung, 2020). Nakata (2008), in particular showed that
computer-based flashcards significantly outperform both physical flashcards and using a word
list. Spacing or spaced repetition as it is often called has been shown to be beneficial or learning
information long-term. Taking this information, we might find ways to be able to study more

with programs and software that aid the spacing process.

Vocabulary knowledge

The current study employs both productive and receptive recall tasks in its pre- and post-
tests. According to Nation (2001), productive knowledge refers to the ability to actively use
vocabulary in tasks such as speaking and writing, while receptive knowledge involves
recognizing and understanding vocabulary through listening and reading. Prior research has
shown that receptive knowledge is generally easier to acquire than productive knowledge, as it

relies on recognition and is closely tied to meanings already established in the learner’s first
14



language (L1). In contrast, productive knowledge requires greater retrieval effort, as learners
must retrieve the second language (L2) word which require more effort (Nation, 2001;

Yanagisawa, 2016).

Learning vocabulary with sound

The current study employs the Anki flashcard program to enhance vocabulary learning by
incorporating audio. Although research on the use of sound in vocabulary acquisition remains
limited (e.g., Chun & Plass, 1996; Nation, 2001; Plass & Jones, 2005; Teng, 2023), and no prior
work has examined user-created flashcards with multimedia elements. However, Teng's study
provides a helpful insight on the benefits of multimedia input in language learning. In his
experiment, respondents were assigned to one of four conditions: "definitions alone, definitions
with detailed word information, descriptions and word information accompanied by audio or
definitions, and word information accompanied by a video", and their retention was measured
with a delayed post-test administered two weeks after the initial treatment. The findings showed
that all conditions outperformed the “’definition’” only condition. However, the study did not
support sound to be the most significant in the results it was the second-best factor on retention
on all the conditions in the study (p. 747). Teng (2023) mentions that dual coding theory may
explain why retention was higher in the sound and video condition. This theory, introduced by
Allan Paivio in 1986, proposes that verbal and non-verbal processing occur simultaneously,
which enhances working memory and ultimately leads to better long-term retention (Teng, p.

739).
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2.3 Space repetition software (SRS) and flashcard programs

Numerous studies have compared the effectiveness of computer-assisted language learning
programs with the incorporation of spaced repetition schedules, showing their benefits over
traditional methods (Cakmak et al., 2021; Bower and Rutson-Griffiths, 2016; Yiiksel et al.,
2022). Traditional benefits can be defined as any method that do not include digital software.

Such as, Pen and paper, physical flashcards, but also reading and taking notes.

Some studies also compare ways digital programs are better than others. With the
popularity of various apps such as Duolingo and Quizlet, decided to compare alternative methods
to see if one is better. For example, Larchen et al. (2020), investigated Quizlet and a virtual
reality program to study 10 idioms. The study tested two spacing conditions 15 min and 1 week
and then tested their benefits on a one-week retention post-test. The study concluded that the
virtual reality program produced better retention across both spacing conditions. Another study
by Jia et al. (2023) found that, on a three-week delayed post-test, respondents showed greater
long-term retention when using the program compared to Quizlet and a paper-based flashcard
game. A further study involving Quizlet, conducted by Bueno-Alastuey and Nemeth (2020),
compared podcasts with Quizlet for receptive and productive vocabulary knowledge. However,

this study reported no significant difference between the two conditions.
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2.4 Evaluating Spaced Repetition Software Anki

2.4.1 Anki in the medical field

Kaitsu and Nakata (2025) proposed comprehensive criteria for evaluating computer-
assisted language learning (CALL) software (2011) and mobile-assisted language learning
(MALL) applications (2025). Both papers assess widely used programs such as Quizlet,
SuperMemo, and iKnow!; however, Anki, the program used in the present study, was not
evaluated. According to Kaitsu and Nakata (2025, p. 3), this omission was due to prior
evaluations conducted by Koleini et al. (2024) and by Dunlosky and O’Brien (2020), though
those evaluations addressed only the desktop version of Anki. To address this gap, we will apply
Kaitsu and Nakata (2025) mobile criteria to evaluate both the mobile and desktop versions of
Anki. We chose this approach because the desktop criteria Nakata established in 2011 are similar
to those from 2025 and improved. Furthermore, unlike Dunlosky and O’Brien (2020), who
focused on evidence-based learning strategies rather than language learning per se, Kaitsu and

Nakata’s frameworks are targets programs used to learn languages.

Dunlosky and O’Brien (2020) examined whether Anki and other spaced-repetition
programs support effective learning strategies such as spaced retrieval and successive relearning
(SR). A program that implements these strategies well can improve students’ performance
regardless of background or field of study (Dunlosky & O’Brien, 2020, p. 227). Their study
employed a thirteen-criterion evaluation framework to assess the effectiveness of spaced-
repetition software. Anki scored near-perfectly across all thirteen criteria, including the ability to

add images, customize scheduling options, and accept typed answers. However, Dunlosky and
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O’Brien (2020) presented in their results that Anki lacks built-in support for features such as
multiple-choice testing and automated external reminders (e.g., email or SMS notifications),
which must be enabled via add-ons or user configuration via code. For users without technical
expertise, Anki’s large community offers a wide range of pre-made decks (Set of flashcards) and
third-party add-ons available on AnkiWeb. In sum, Dunlosky and O’Brien conclude that Anki
effectively supports successive relearning and enhances learning outcomes, though the specific
version evaluated is not clearly stated (presumably the desktop client, possibly alongside the web
version). Future research should specify the exact Anki version under investigation, as

functionality can differ substantially across platforms.

Koleini et al. (2024) explicitly evaluated the mobile (application) version of Anki. Their
study assessed the acquisition of 100 technical vocabulary terms by 80 Iranian university students
majoring in Psychology over a ten-week treatment period, comparing mobile-assisted digital
flashcards (Anki) with traditional paper flashcards. Using the Vocabulary Knowledge Scale
(VKS) as a pre-test, immediate post-test, and six-week delayed post-test, they analyzed results
via a 2x3 mixed-design ANOVA. Respondents studied for fifteen minutes per day, Monday
through Friday. Although Anki’s built-in statistics tracked total study time and number of cards
reviewed, these metrics were not reported. The digital-flashcard condition significantly
outperformed physical flashcard condition on both immediate and delayed post-tests. However,
the study relied solely on self-reported data, without objective usage metrics, satisfaction surveys,
or qualitative interviews, commonly included in another medical-education research. For
instance, Harris and Chiang (2022) and Jape et al. (2022) report high user satisfaction with Anki

among medical students, and Wothe et al. (2023) found improved sleep quality in Anki users.
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Goldman et al. (2024) conducted a systematic review of eight studies published between
2015 and 2022, demonstrating a positive correlation between Anki usage and significant
improvements in exam scores (e.g., Deng et al., 2015; Wothe et al., 2023; Lu et al., 2021; Gilbert
et al., 2023; Levy et al., 2023) as well as a lower failure rate (2.8% vs. 10.94%; Cooper et al.,
2023). Strauss, et al., (2019) similarly found that residents using Anki achieved a 92% pass rate,
well above the national average of 67%. However, some studies (e.g., Sun et al., 2021; Levy et
al., 2023; Cooper et al., 2023) report no significant score improvements compared to alternative
methods. These discrepancies may stem from differences in Anki implementation, user

engagement, or enjoyment levels.

Although studies focusing on Anki in language learning are limited, it is essential to review
existing research that has examined its effectiveness, as the present study directly addresses this
gap. For example, Indonesian second-grade students (Jaya, 2020) and adult EFL learners (Iravi &
Malmir, 2023) demonstrated significant post-test gains following Anki-based practice, while
college-level ESL students also improved their vocabulary exam scores (Ozer et al., 2017).
Additionally, Iranian learners who received Anki-based instruction retained more new words than
students in traditional classes (Khoshsima & Khosravi, 2021), and Indonesian vocational students
achieved significant Japanese-vocabulary acquisition using the AnkiDroid app (Nender et al.,
2022). Furthermore, Anki studies has shown after 10 weeks treatment of with a long-term
retention of Spanish vocabulary compared to the non-Anki method (Mujahidah et al., 2024), and
university students attained higher end-of-semester test scores after Anki treatment (Seibert

Hanson & Brown, 2019). Based on results from spaced repetition software one can theorize that
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Anki in the current study will both show better delayed post-test performance over the methods

in the control condition similar to the other studies on spaced repetition software Anki.

2.4.2 Evaluating the Flashcard program Anki

We evaluate Anki using the framework proposed by Kaitsu and Nakata (2025). Our
primary focus is the desktop client, which offers the most extensive functionality. Particularly
because of the third-party add-ons. Nevertheless, we also examine the mobile version of Anki,
because respondents in the current study use both platforms. Even if the present study does not
exploit every available feature, it is still important to assess Anki’s overall suitability for

language learning.

Kaitsu and Nakata (2025) identify twenty-four criteria for assessing mobile flashcard
software. Nakata’s earlier framework (2011), developed for desktop flashcard programs,
addressed many of the same aspects, but the 2025 revision both refines existing criteria and
introduces new ones. The updated framework provides a more comprehensive tool consisting of

seven criteria for flashcard creation and editing and seventeen for learning benefits (p. 12).

Following Kaitsu and Nakata’s scoring system, Anki will be evaluated in the same way. A
plus sign (+) indicates that a criterion is met and earns one point; a minus sign (—) indicates the
criterion is not met and earns zero points; and “N/A” is used for features requiring programming,
also earning zero points. A double plus (++) denotes that a feature goes beyond the baseline
expectation but is still counted as one point. For example, criterion 16 (block size) receives a

double plus when users, rather than the program, are free to set the block size themselves (p. 13).
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According to Kaitsu and Nakata (2025, p. 5), a flashcard program should provide learners
with a library of pre-made decks so they can begin studying immediately. However, research also
shows that creating one’s own flashcards leads to stronger retention (Dodigovic, 2013; Lei &
Reynolds, 2022). Therefore, an effective program must combine both functions: offering ready-
made decks for accessibility while also allowing learners to generate their own cards to maximize
learning outcomes. Further, it should also support fully multilingual input (alphabetic and
non-alphabetic) so that users can study any language, which is a clear advantage when writing in
the L2 during learning to enhance acquisition (Gyllstad et al., 2023). Additionally, the software
should accommodate multi-word items (e.g., idiomatic expressions), which contribute to greater

fluency in the target language (Schmitt, 2023).

Kaitsu and Nakata (2025) also recommends features such as the ability to organize cards
into sets for easier categorization and to share those decks with other learners and instructors,
thereby facilitating feedback and collaboration (Dunlosky & O’Brien, 2022). Finally,
incorporating multimedia elements accords with dual-coding theory, which posits that pairing
verbal and visual information strengthens retention (Paivio & Desrochers, 1980); empirical
evidence likewise supports the use of images in vocabulary learning (Carpenter & Olson, 2012;
Ramonda, 2022). According to this creation and editing criteria, Anki scores a perfect seven out
of seven. Users benefit from an extensive community-curated collection of decks hosted on
AnkiWeb, covering a wide range of languages (e.g., Japanese, French) and subjects (e.g.,

physics, music). The same advantages apply to the mobile apps.
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The major difference between the desktop and mobile versions is that the mobile apps do
not support user-created add-ons. Consequently, on mobile. Kaitsu and Nakata’s last 17 criteria
focused only on learning and Anki mobile fails to meet 6 out of 17 of them. Anki desktop can
add this function with the help of add-ons or coding. Kaitsu and Nakata’s criteria 10 (receptive
recognition), 12 (productive recognition), 14 (varied encounters and use), 18 (fluency
development), 19 (automatic speech recognition), and 24 (motivational feedback). As discussed
in the literature review, productive and receptive recall are more beneficial than recognition, but
an effective flashcard program should support all formats according to Kaitsu and Nakata.
Criterion 14, varied encounters and use, refers to exposure to words in multiple contexts (e.g.,
several example sentences) to deepen lexical knowledge (Kaitsu and Nakata, 2025, p. 7). Fluency

development (criterion 18) describes progression from beginner to communicative competence.

Furthermore, the mobile apps do meet criteria 11 (receptive recall) and 13 (productive
recall), which lie at the core of Anki’s functionality. Anki also satisfy criterion 17 (interference
avoidance) by allowing users to study specific tagged cards or decks. Criterion 20 (adaptive
sequencing) is met through Anki’s spaced-repetition algorithm. Criterion 23 (formative feedback)
is not provided automatically but can be added by users or generated through add-ons. Anki’s
direct feedback lets learners include as much information as they need for later review.
Motivational feedback (criterion 24) is available via add-ons such as Anki Leaderboard, which

introduces gamification elements that enhance motivation (p. 10).

Kaitsu and Nakata excludes criteria 21 (retirement) and 22 (expanding retrieval) from the

overall score due to limited empirical evidence regarding their optimal implementation (p. 14).
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Applying his scoring to the mobile version of Anki, alone receives 15.5 points out of 46. This is
one of the lowest scores if we compare it to the already evaluated programs evaluated by Kaitsu
and Nakata. However, with the combination of the desktop version the Anki version gains the
same capabilities as the desktop version. Further if looking at the mobile version alone Anki
mobile still ,employs recall retrieval, which the given study uses. When the desktop version with
add-ons is considered, Anki’s score rises to 45 out of 46. These results reflect Anki’s flexibility:
it imposes no limitations and enables users to create fully customized study environments. This
openness has driven its widespread adoption in medical and language-learning contexts.
Although Anki may initially seem challenging, requiring basic coding for full functionality. The
large user community, free add-ons, and vast library of pre-made decks make it as user-friendly

as out-of-the-box applications such as Quizlet and Memrise.
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3. Research Questions and hypothesis

The purpose of this study is to evaluate and compare the effectiveness of the spaced
repetition software (SRS) Anki with other study methods in terms of vocabulary acquisition and
retention when learning 150 Japanese—English word pairs. The study investigates whether Anki
can be implemented effectively and whether respondents using it are able to learn the vocabulary
within a four-week period. The current study takes a more realistic approach by letting a control
condition choose when they study and how they study. Anki is a popular in the language learning
community and shows its effectives in previous research in the medical field and in some limited

studied in language learning.

The current study based in previous research creates two hypothesis that are based on the
previous research and the potential advantages and disadvantages spacing has over other

methods.

H1: Anki will lead to better long-term retention of 150 Japanese-English word pairs on the

two-week delayed post-test compared to a control condition.

H2: The control condition will lead to better post-test scores of 150 Japanese-English word

pairs on the four-week study period compared to the Anki condition.

The Anki condition is expected to perform worse than the control condition on the post-
test. Previous research has shown that while spacing is effective for long-term retention, massed

practice tends to produce better results for short-term retention.
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The current study wants to answer three research questions

RQI. Is there a significant difference in vocabulary gains between digital flashcard using

the spaced repetition software Anki compared to the control condition.

RQ2. Is there a significant difference in vocabulary retention between digital flashcard

using the spaced repetition software Anki compared to the control condition.

RQ3. What are the respondents’ perceptions and experiences regarding the effectiveness of

vocabulary learning strategies in the control condition compared to the Anki condition?
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4 Methodology

This section begins by reviewing how we recruited and what criteria were used to select the
respondents for the study. Next, we describe the materials and instruments, explicitly focusing on
vocabulary selection and wordlist creation. We then explain the flashcard program, Anki. Finally,

we provide a detailed procedure outline and explain how we gathered and analyzed the data.

4.1 Respondent

The recruitment phase took place during February and March 2025. The researcher
contacted universities in Sweden, Norway, Denmark, and Finland that offer Japanese as a second
language. To attract respondents, four digital Zoom information sessions were held by the

researcher, in addition to two in-person sessions on campus.

Fliers containing a QR code were distributed on campus, on social media, and in online
forums for Japanese learners. One such forum was Reddit, which hosts a community dedicated to
Anki with approximately 169,000 members, including many learners of Japanese. Interested
individuals were invited to register their interest either by email or through a Google Form. The
QR code redirected respondents automatically to the researcher’s email, while the Google Form
led them to the information page displayed in Figure 4. Multiple versions of the flier were

developed to attract new respondents. The final version is presented in Figure 5
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Study Interest form

This is an interest form for a study on memory retention conducted by Emin Gaaya, a
master's student in Japanese linguistics at Lund University.

The study lasts for four weeks. Participants will use a program to study 10 new words per
day until they have learned 150 words. After reaching this goal, they will continue actively
reviewing these words daily, either using their own method or following the program's

instructions. After four weeks, no further vocabulary study is required. Contribute to research on vocabula ry retention

The study includes two interviews: one before the study begins and one after its in fO reign la nguage Iea rni ng an d help im prove

completion. Additionally, participants will take three short vocabulary tests, all of which . . . .
understanding of effective learning strategies

can be completed online via Google Forms.

To participate, you must be able to read Hiragana and be either a current or former student
of Japanese. The study is focused on begi and i di of Japanese.

More information will be provided to those who wish to join. Please enter your email
address, and | will contact you shortly. You can also email me directly at em4733ga-
s@student.lu.se or contact me on WhatsApp at +46 723 242 076.

* Indicates

> *\IOCABULAR‘( Participants benefits

- Learn new vocabulary
Email Adress - Contribute to meaningful research
- Receive a movie ticket at completion

Your answer

Interested in joining the study *

O Yes

Figure 4 (Study interest form) Figure 5 (Flier)

During the recruitment period, the researcher changed the inclusion and exclusion criteria.
Initially, we set three inclusion criteria: (a) respondents should have little or no prior experience
with Japanese, (b) they must be able to read hiragana, and (c) they should be first-semester
university students studying Japanese. We later changed these criteria because they were too
restrictive to recruit enough respondents for the study. We broadened criteria (a) and (c) to
increase our ability to find more respondents. Since many university students often enter their
second semester, we realized that few true beginners could join. We expanded criterion (c) to
include second-semester students and eventually adjusted it to include any active or prior learners

of Japanese. We also broadened criterion (a) to allow anyone with limited to no experience,
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regardless of their Japanese level, with eligibility assessed by the pre-test. Criterion (b), the

ability to read hiragana, stayed the only inclusion criterion not changed during the study.

Exclusion criteria included respondents who knew all the vocabulary on the pre-test, those
who had Japanese as their first language, and anyone unable to meet the inclusion criteria. The
current study would have been easier to conduct if students could receive class credit as an award
for finishing the study or if teachers had been able to collaborate, as seen in earlier studies (e.g.,

Yiiksel, 2020; Shahipanah et al., 2025; Hanson & Brown, 2019).

About 90 Japanese learners expressed interest in taking part and received a consent form
that they could return digitally or in person. The consent form outlined the study's general
guidelines and what we expected from them as respondents (Appendix A). We addressed any
questions before they signed the consent form. However, we could not provide information about
the condition s they would join or the vocabulary items. We could only mention minor details
about how we would conduct the study online using Google Form. We also informed the
respondents about their right to anonymity, and they could leave the study at any time without
any restrictions. Additionally, each respondent needed access to a device (such as a smartphone

or laptop) capable of running Anki and commit to studying 10 words daily.

Of the original 90 respondents who expressed interest in taking part in the study, only fifty-
three completed the pre-test. The researcher asked three respondents to withdraw due to high pre-
test scores. The remaining fifty respondents received an email assigning them to one of two
conditions: Control or Anki. During the treatment phase, 10 respondents either stopped

communicating or formally withdrew from the study via email. However, the researcher
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anticipated that some respondents would drop out before finishing the study because of the
troubles with online studies (e.g., Hanson & Brown, 2019). Many respondents reported missing
daily study sessions and asked whether they should catch up by studying more. The researcher
recommended that they resume the planned schedule without catching up. The researcher
communicated with respondents once a week during the treatment phase. However, some
respondents took several days to reply to first contacts. Future researchers should consider
sending reminders through email or SMS (Short Message Service) and explore alternative
communication methods to keep respondents engaged and ensure they follow the study
procedures effectively with online respondents. In the end, forty respondents completed all tests.
However, six respondents could not provide enough data, or there was a long gap between the

final study session and the post-test, leading to their exclusion from the analysis.

The final respondents (n = 34) that completed the whole study ranged in age from 20—40
years (M =26.79, SD = 4.41). They revealed a diverse range of first languages (L1), including
Swedish, Norwegian, English, Spanish, German, Luxembourgish, Croatian, Danish, and Russian.
On average, respondents had lived in Japan for about 0.37 years (SD = 0.57, range = 0-2.23).
Around one-third of the respondents (n = 14) studied Japanese at a university, while 12 had taken
classes in the past, and eight were entirely self-taught. The gender distribution included 21 males,
12 females, and one non-binary respondent. The respondents (n = 24) rated themselves between
JLPT N4 and N3 levels, while the remaining 10 respondents fell within the range of beginner
(N5) to early intermediate (N2). A few respondents (n = 6) also mentioned taking the JLPT, with
one of the respondents taking the N2, four taking the N3, and one taking the N5. Most of the

respondents came from Sweden (n = 19), followed by Norway (n = 3), Denmark (n = 2), and the
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USA (n = 2), with one respondent each from Spain, Luxembourg, Germany, Croatia, China,
Canada, and Russia. Many respondents had prior experience with Anki (n = 22), often combining
it with other platforms such as Quizlet (n = 12) and Memrise (n = 6). A few also used other tools
like WaniKani, Duolingo, or Bunpro, while a minority of respondents reported no experience

with any spaced repetition system (SRS) (n = 6).

The Anki condition and control condition included the same number of respondents, with
17 respondents in each condition. The Anki condition used only Anki, while the Control
condition could use any vocabulary study strategy except Anki. The researchers provided the
Anki condition with brief information through an instruction sheet and a YouTube video showing
how to make a new profile on Anki. We answered any other questions via email that the previous

information did not provide.

In contrast, the Control condition received an instruction sheet, a vocabulary list, and a
study log. Researchers instructed this condition that studying for even five minutes a day was
sufficient. The consent form also said that respondents did not need to study for more than 30
minutes daily. Some respondents interpreted this guideline and chose to study for up to 30
minutes a day. Additionally, the Control condition could skip words during their study sessions,
while the Anki condition had to review all the words, including those they already knew.
However, allowing the control condition to skip known words may be unfair unless the Anki
condition had the same option. However, determining when a learner truly knows a word is
difficult, and in the Anki condition, words that were answered correctly only a few times were

already scheduled for review at intervals extending beyond the four-week treatment.
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4.2 Material and instrument

4.2.1 Vocabulary selection process

The study used one hundred and fifty Japanese—English word pairs as target vocabulary.
We selected the vocabulary according to various criteria to ensure a useful and representative list
for language learners of Japanese. (1) Only vocabulary deemed useful for both intermediate and
beginner learners of Japanese could be selected, and words found in three textbooks
corresponding to all levels of the Japanese-Language Proficiency Test (JLPT) were deemed
useful for the study. The JLPT is a standardized test used in Japan to evaluate the Japanese
language proficiency of non-native speakers. The test consists of five levels, with N5 being the
most basic and N1 the most difficult. (2) Only nouns were selected, simplifying what respondents
needed to learn during the study. (3) The study included only words that respondents could write
in hiragana and had kanji characters; it excluded all katakana words and words without kanji
characters. (4) Most words had a single translation to minimize ambiguity, though this was not

always perfectly achieved.

Applying these four criteria, the initial selection included 500 words of verbs, adjectives,
and nouns. Only nouns remained after applying criterion (2), excluding all adjectives and verbs.
The remaining vocabulary was 300 nouns, including both hiragana-only and katakana words.
Following criterion (3), all hiragana-only and katakana words were excluded from the study. The
remaining 150 vocabulary items were then selected from all five levels of the JLPT, as specified
in criterion (1). These vocabulary items were divided according to JLPT levels, with adjustments

to ensure a balanced list across the diverse levels. Seventy-five words were taken from the third
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edition of Genki (Banno et al., 2020), a textbook commonly used by first-year Japanese students
that covers JLPT levels N5 and N4. Fifty words were drawn from Tobira (Oka et al., 2009),
which intermediate learners of Japanese typically use that covers JLPT N3 and N2. The
remaining 25 words were selected from Shin Kanzen Master: JLPT N1 Preparation (3A
Network, 2011). Together, this set includes terms from all JLPT levels, providing learners with a

broad range of useful vocabulary to support their language journey.

4.2.2 Creation of the wordlist

When the word selection process ended, the researcher created a list containing all target
vocabulary items used in the study. Each item included its translation and the corresponding
Kanji characters. We organized the list adding ten vocabulary items per page to encourage
respondents to study 10 new words per day, and to mimic Anki's default settings (20 cards per
day). The list order also mirrored the Anki condition order to mimic their experience. However,
the respondents in the control condition had no limit on what order they could study the
vocabulary, and they could study as many words as they preferred. To check study habits in
control condition, respondents recorded their daily study time and the date at the top of the
document (see appendix B). We collected these self-reported logs and analyzed as part of the
study's data to compare study times between the two conditions with the post-test scores similar

to previous studies (e.g., Kornell, 2009; Mondria, 2003; Pyc & Rawson, 2007).

Additionally, we separated orthographic, or semantically related words so they did not
appear on the same page in the control conditions word list, nor were they scheduled to be

introduced on the same day in the Anki condition. We based the decision on findings by Nakata
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(2019), which suggest that related words can lead to greater interference and hinder retention
compared to unrelated words. We intended to hinder interference caused by semantic or

orthographic similarity (e.g., TA & 9 and TAHE D).

4.2.3 Creation of the flashcards in Anki

Anki is an open-source spaced repetition system (SRS) that supports long-term retention
through digital flashcards incorporating spaced repetition. The term "Anki" means
"memorization" in Japanese, and the developer developed Anki to be a language learning tool,
which has expanded and become especially popular among medical students. Anki is available on
four platforms: desktop, iOS (AnkiMobile), Android (AnkiDroid), and browser-based
(AnkiWeb). All versions provide the same core functionality and allow users to synchronize their
study progress across devices using a single user account. Respondents assigned to the Anki

condition could use or mix any of these versions in this study.

Creating flashcards in Anki, takes a small amount of time, depending on how much
information one wants to add. The addition of add-ons makes the process even easier, creating
flashcards automatically. The current study used two flashcards to practice productive and
receptive recall. Productive recall flashcards require the respondents to recall the L2 word from
the L1 word meaning (Happiness ). Receptive recall flashcards require the respondents to

recall the L1 word meaning from the L2 word form (9 #1 L\ ). The two flashcards also

required the respondents to type the answer, an adaptation from an earlier study (Nakata, 2011)

that is not part of the original Anki settings. Instead, we added code to gain this functionality. On
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the other hand, the respondents did not favour this approach as one needed to switch keyboard
language to answer the flashcards. But, according to Nakata, the retrieval effort hypotheses states
that adding more retrieval efforts such as typing the answer forces learners to engage with the
precise orthographic form, which strengthens form-meaning connections to have the most returns

on one’s efforts (Pyc & Rawson, 2009; Nakata, 2011).

Anki's interface (see figure 6) is easy to use but has a learning curve for inexperienced
users. According to the first interview questionnaire mentioned in section 4.1. Most respondents
(n =22) had used Anki previously, which made teaching them how to use the Anki deck
unproblematic. After the researchers randomized the respondents in each condition, and after
excluding respondents from the analysis, 11 respondents who had earlier experience with Anki
before remained in the Anki condition, and three had used an SRS. Only three respondents had
no experience with any SRS but mentioned enjoyment using Anki:" I generally enjoyed using

Anki." In the post-interview questionnaire.
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Decks Add Browse Stats Sync

Deck New Learn Due

Study - Vocabulary Deck

Studied 0 cards in 0 seconds today (0s/card)

Get Shared Create Deck Import File

Figure 6 (Landing page for the Anki desktop (Mac version))

To create flashcards for the study, we started by pressing the 'Add' button on the main
interface. After pressing 'Add," a screen will appear displayed in figure 7. This screen is not the
default setting; it holds the fields relevant to our current study. We can rename, add, reposition,

and remove the fields by pressing the 'Fields' button, as seen in figure 8.
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|

Type Study - Vocabulary Deck Deck Study - Vocabulary Deck
Fields.. Cards.. €& B X' %, Alv & HUIELE
japanese
kanjis
english
sound
Tags
©
Help Add Close
|
Figure 7 (flashcard creation screen)
(] @ Fields for Study - Vocabulary Deck
1: japanese Add
2: kanjis
€ 3: english Delete
| 4: sound
f Rename
_- Reposition
»
3 Description Text to show inside the field when it's empty
Editing Font Academy Engraved LET g 20 s
. Options © Sort by this field in the browser
i Reverse text direction (RTL)
g Use HTML editor by default
; Collapse by default
Exclude from unqualified searches (slower)
Help Cancel -

Figure 8 (Flashcard field editing screen)
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For this study, the fields include 'Japanese,' which displays the Japanese word written in
Hiragana. 'Kanji,' which displays the Japanese word displayed in Kanji characters. 'English,'

which is the translation of the Japanese word, and 'Sound,' which is a recording of a native

Japanese speaker from Tokyo pronouncing the word. The researcher recorded the sound using a

mobile device in a small room. The recording was 15 minutes, which we cut down to 150 single

sound files using the program Audacity. The researcher then using a laptop added the sound into

the 'sound' field of the flashcard. Figure 9 displays a completed flashcard with all fields filled out.

p—ee -
( JON Add

Fields.. Cards.. ®& B | % A v [£L
japanese

LHEA
kanjis

3
english

winning an election

sound

[sound:Sound-77.mp3]

Tags
©

Help Add

| —-—

Type Study - Vocabulary Deck Deck Study - Vocabulary Deck

Close

Figure 9 (Completed flashcard)

To add the typing feature to the flashcards, you can easily follow the instructions provided

in the Anki Manual on Ankiweb. By pressing ‘Cards’ in the flashcard’s creation screen, you can

incorporate the necessary code into the flashcards. This code enables respondents to answer the

card by typing, as shown in Figure 9 for productive recall and figure 10 for receptive recall.
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winning an election

view  Back Preview Options +
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uuuuu

Add Fieid

ooooooo

Figure 10 (productive recall flashcard)

Figure 11 (Receptive recall flashcard)

Not knowing how to code can intimidate some users, but one can add fields to their

flashcards by pressing ‘Add Field’ in the code editor screen, displayed in Figure 12. One can then

add all the fields they want to show on the front of the flashcard. The researcher added ‘Kanjis’ at

the top with half visibility, as we wanted the focus to be on the Hiragana. We then added

‘Japanese’ and then the ‘sound’ field. The last field is the word we wanted the respondent to type.

We added so the respondents could answer by typing the answer in the flashcard by writing the

code ‘type:’ before the field name, and Anki will do the rest.

<font lang="jp" size="15px"><span class="text">{ {type:english} } </span></font>

Field:

Font:

Size:

Add Field

japanese
kanjis
english
sound

Arial

20

Cancel

<>

Figure 12 (Add fields to code screen)
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We needed to complete the back template to finish the flashcard, as flashcards consist of
two sides. To finish the back template, we must add the text {{FrontSide}}, and the flashcard is
complete. However, the current study required a different approach for the productive recall
flashcard, so there is a distinction between the two codes. We changed the back template to
exclude sound since the front template already plays it. Including the sound on the back would be
redundant, so we removed it. One can see the back template code in figure 13 for productive
recall and figure 14 for receptive recall. Another difference is the position of the Kanji, and we

decided that the receptive recall flashcard looked better for it to be under the answer.

L ——n o winning an election

E5tA sample

example
sample

>
13
example
Figure 13 (Receptive Recall back layout) Figure 14 (Productive Recall back layout)

One must create a card type for each flashcard one wants for the vocabulary item. The
current study had two card types and thus had two flashcards per vocabulary item with 300 cards.
One can add a card type by pressing the 'options' button at the top right of the screen and then
pressing the 'add card type' button. We must approve and then done. Figure 15 displays the

directions of the two card types. 1: Productive and 2: Receptive recall.
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./ 1: japanese -> english: kanjis+japanese+sound+english -> kanjis+japanese+english t
2: english -> japanese: english+japanese -> kanjis+sound

Figure 15 (Add note type menu)

4.2.4 How to use Anki during the treatment
The Anki deck was sent with instructions on how to use the Anki deck before the treatment
begun. The respondents could then choose when they started studying the vocabulary. As

mentioned previously they received two forms of cards to test productive and receptive recall.

Respondents received instructions on creating a new profile before importing the deck.
Current Anki users have specific settings, and creating a new profile resets these settings to the
default Anki configuration. By setting this rule, we wanted to minimize the respondents' use of
the wrong settings during the study. After creating their profiles, they imported the deck into
Anki by either clicking and dragging it directly or double-clicking the Anki deck, which resulted
in an automatic import as shown in Figure 16. When the import process succeeded, we can see all
150 new notes as demonstrated in the figure. Each note consisted of two card types for the
current study, each standing for one flashcard for a specific word. We learned that one respondent
encountered issues and could not import the deck. Currently, we are unsure of the cause.
However, the respondents could use the deck on their Android phone via Akidroid, which

became their primary device for the study.

When the deck is imported correctly, the default study settings should be applied, which
specify 20 new cards per day (10 vocabulary items). However, three respondents reported lower
settings of 15, 10, and 5 new cards per day. This occurred because they did not follow the

instructions to create a new profile before importing the Anki deck. The respondents received
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instructions to change setting to the correct 20 new cards per day and then continued studying
with the deck. Anki uses distinct colors to indicate the status of each card: new cards (blue) are
ones you have not seen before; review cards (green) are those you have seen recently and

learning cards (red) are cards seen before but answered incorrectly when trying to recall them.

Import File

Overview

150 notes found in file. Of those:

@B 150 new notes imported. Show

Details

Status

Added

Added

Added

Added

Added

Added

Added

Added

Added

Added

Added

Figure 16 (Successful import of Anki deck)

Fields

12WHT<, K%, university,

D 3H< W, W24 international student,

HhA TS, HH major,
B, K& friend,
KA, B%, Japan,
Thb,BE telephone,
2% Z, %M, name,
FWwEW &5 economics,
Z5H<, % engineering,
#1\C,BUA, politics,

Zhh< X literature,

Lo o O O O O O O O PO P

The respondents started using the deck. As mentioned previously, each flashcard came in a

fixed order set by the researcher before the study. Productive recall flashcards wanted the

respondents to use the hiragana alphabet or click the "show answer" button to receive immediate

feedback. The immediate feedback included the L2 word form in hiragana, Kanji characters of

the item, a voice recording of the word, and correcting their spelling if they incorrectly typed the
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answer. Typing an incorrect answer did not automatically penalize the respondent; it only showed

the incorrect spelling in red on the feedback screen (see figure 17).

.- .. F.l .. Add -1 St S
coast coast
ZADK
AADA
>

O <1om 54 1.5m0 37mo
Show Answer More Edit Again Good Easy

Figure 17 (Productive recall flashcards)

The receptive-recall flashcards displayed the Japanese word in hiragana, Kanji characters,

and an audio recording. Respondents then had to produce the L1 meaning of the word by either

typing it using the Roman alphabet or clicking the "show answer" button to receive immediate

feedback with the L1 translation. We informed the respondents not to be overly concerned about

the specific translation in the consent form. However, they answer for the post-test still used the

translation from the treatment on the receptive recall test (see Figure 18).

Decks

Add  Browse Stats  Sync Decks Add Browse Stats  Sync

wnwe we

>

intention

o <1om 10d 134 27d
Show Answer More « Ean n .
L

Figure 18 (Receptive recall flashcards)

42



4.2.5 Anki’s algorithm

Anki uses an algorithm based on the SM-2 for Supermemo. The algorithm adjusts based on
user responses: Each response lets the user self-judge how well they recalled a card. Every card
starts with an initial Ease Factor as a percentage (e.g., 250%), which corresponds to a multiplier
(2.5) (Vermeer, 2017). The algorithm then adjusted the EF as follows. For pressing the ‘Easy’
button, the EF increases by 15 percent. For pressing the ‘Good’ button, the EF stays unchanged,
and the interval progresses normally. For pressing ‘Hard’ button, the EF decreases by 15 percent,
and the interval decreases. However, still treated as a correct response. Pressing the ‘Again’
button, resets the card to a short learning interval for immediate reinforcement (10 min), and the
ease factor is decreased by 20%. Each card has its own Ease Factor and its interval, ensuring that

the most challenging card for the learner is reviewed more frequently than others.

Anki combines a Leitner-style staging with the SM-2 scheduling once a card is
remembered, it ‘graduates’ to longer review intervals. The initial step is the learning step of 1
min, 10 min, and 1 day, then it graduates cards, by pushing them to the next day. The card is now
at the review stage, and the algorithm kicks in. If a user does not know a card, the algorithm
pushes the card back into relearning and stays there until the card graduates from the relearning

step again.

An example of a schedule of a difficult card of respondents during the treatment displayed
in Table 1. One can also note that the ease factor does not decrease even if the user uses the

’Again’ button more than once during the same session.
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Table 1 (Hard Anki card)

Review Response EF (Ease Factor) Next Interval Day
1 Again 250 % 1 min March 21
2 Good 250 % 10 min March 21
3 Good 250 % 1 day March 21
4 Good 250 % 4 days March 22
5 Good 250 % 10 days March 26
6 Again 230 % 10 min April 5
7 Again 230 % 10 min April 5
8 Good 230 % 1 day April 5
9 Good 230 % 3 days April 6
10 Good 230 % 7 days April 9

In contrast, with a schedule of an easy card where the respondent does not have difficulty in

learning, shown in Table 2. One can also take note that first day the ease factor will not change

during the first session even if the user presses the *Again’ button.

Table 2 (Easy Anki card)

Review Response EF (Ease Factor) Next Interval Day

1 Again 250 % 1 min March 15
2 Good 250 % 10 min March 15
3 Again 250 % 1 min March 15
4 Good 250 % 10 min March 15
5 Good 250 % 1 day March 15
7 Easy 265 % 6 days March 16
8 Easy 280 % 20 days March 22
9 Good 280 % 2 months April 11

The algorithm calculates a flashcard by multiplying the previous interval by the ease factor.

Additionally, cards that graduate receive a bonus of 1 day. Anki also applies a bonus that ranges

from 1.2 to 1.3, depending on how quickly the user answers the cards. When we see that review
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three and four of table 1, the interval goes from 1 day to 4 days. The calculations are as follows. 1
day (previous interval) + 1 day (graduation bonus ’learning to review stage’) + (2.5 ease factor x
1.2 bonus) = 4 days. Leaving both 10 min and 1 day leads with a 1-day graduation bonus.
However, the algorithm is not that simple and adds an extra factor to cards to minimize sequence

effect cards that are always shown together are pushed aside via the algorithm.

4.3 Making an online study

The current study was designed and implemented entirely online to ensure accessibility, as
many respondents as possible. This section provides an overview of how the online study
environment was constructed, highlighting general considerations that guided its creation.

Specific details about instruments and procedures are provided in Sections 4.4 and 4.5.

Choice of platform.

Google Forms was selected as the primary platform because it is free, widely accessible
across devices, and requires no installation or specialized training. Alternative platforms were
considered, such as PsychoPy, which would have allowed automated scoring through custom
code. However, due to the limited timeframe of the project, the need to design and manage three
separate tests, and the associated costs of running PsychoPy for each respondent, this option was
not feasible. Google Forms therefore offered the most practical balance between, and do have

some form of automation of scoring.
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Creation of the tests

The study employed five Google Forms: three vocabulary tests (pre-test, post-test, and
delayed post-test) and two interviews (pre- and post-). All test items were entered manually, with
each question and its corresponding answer key typed into the form builder. To minimize
interference errors and potential serial effects, where the order of items can influence memory
retrieval with the previous item acting as a cue (Delaney et al., 2011). In addition, each question
was presented on its own page. However, this caused that the test could not be be randomized.
Instead, each test was randomized once during construction, and that fixed randomized order was
delivered uniformly to all respondents. Each test began with standardized instructions on how to

complete the task (see Figure 19).

Example for Japanese to English:
FEAh—B___ Correct answer: (Book)

The answer is written with the Roman alphabet
When it says "B" as the first |etter, please write "Book" and do not write "ook". Book will be the only correct
answer.

Example for English to Japanese:
Dog — \W___ Correct answer: (\\33)
The answer is written in Hiragana

When it says "\\" as the first letter, please write "L\&5" and do not write "82". L\&2 will be the only correct
answer.

Figure 19 (test instructions)

All vocabulary tests were constructed in the same format but varied in size: 30, 80, and 90
items. In each test, items were split evenly between receptive and productive recall tasks. The
pre-test contained 30 items, serving as a baseline. The post-test included 80 items, of which 50
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were new vocabulary items not present on the pre-test. The delayed post-test contained 90 items,
combining 40 items repeated from the post-test with 50 new items not previously encountered.
Across all three tests, respondents were exposed to approximately 120 unique vocabulary items

in total, equally divided between receptive and productive formats.

Retrieval Cue

Unique to this study was the use of retrieval cues in the pre-test. Because respondents had
no prior knowledge of the specific target vocabulary, cues were incorporated to help them infer
the correct answer. This design choice followed Nakata (2011, 2015), who also employed cues in
pre-tests to guide recall under similar conditions. In the earlier studies, cues were applied only in
the productive recall task (form recall). In the present study, cues were instead included in both

the productive and receptive recall tasks. Examples of both the formats can be seen below.

Form recall: The task in form recall is to supply the L2 target word.
“Happiness” - L (target: L &1t

Meaning recall: The task in meaning recall is to demonstrate a supply the meaning of the

L2 word.

L&t -H (translation: Happiness)

The current study differed from previous implementations in two important ways. First,

because many of our test words have near-identical spellings to synonyms (e.g., both Y Z & and
Y C ¥ A mean “profit”), providing the retrieval cue only on the first letter (e.g., “Profit— Y
_for V) U w A”) did not distinguish between synonyms, unlike in Nakata (2011, 2015). Instead,
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the retrieval cue should have been on the second letter (e.g., L ) to use the retrieval cue

effectually. Second, we did not display the total number of letters in each word with underscores

and spaces (e.g., Y ), which meant that respondents could not use word length as a

supporting cue during recall. These limitations should be considered in future research when

designing retrieval cues.

Data handling

All data collection was conducted online, stored securely, and automatically backed up
through the university’s Google account system. The responses were subsequently exported to a

laptop and an iPad for analysis and were deleted after the conclusion of the study.

Study length

The current study lasted for six weeks, consisting of a four-week treatment and a two-week
delayed post-test. The duration was chosen to provide both conditions sufficient time to learn the
vocabulary and allow for a fair comparison. A total of 150 vocabulary items were selected so that
respondents could study ten items per day for 15 days and then review the words requiring the
most attention. In the Anki condition, the algorithm guided respondents in determining which
words to review, whereas in the control condition, respondents decided on their own study

approach.
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4.4 Procedure

4.4.1 Setting

The entire study took place online. The respondents did all tests and interviews using
Google Forms, and communication with most of the respondents occurred via SMS, WhatsApp,
and email. There were no physical meetings with most of the respondents, and some remained
completely anonymous, so the researcher does not know their identities. Respondents completed
the treatment. at home, during trips, and mostly late at night, reflecting a realistic view of how

language learning might occur in everyday life.

4.4.2 The procedure

Once all the respondents had finished all the pre-study preparations (consent form,
questions), each respondent received an email with a Google form link to the study's first phase.
The study consisted of a Google Form with a pre-interview questionnaire that automatically
redirected them to the pre-test upon completion; there was no time limit for these tasks. Each
respondent took their time to finish the task, but the researcher sent a reminder email to anyone
who had not completed it. After a respondent completed the pre-interview and pre-test, they
advanced to phase two of the study. The researcher randomly assigned each respondent to one of
the two conditions, the Anki condition or the control condition. As mentioned previously, each
respondent received the vocabulary through Anki or a word list. The researcher informed the
respondents to email when they started to study the vocabulary, which indicated the start of the

four-week treatment.
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Treatment Anki (Phase 2)
The respondents studied 150 Japanese English word pairs using Anki in the Anki condition.

The treatment lasted four-weeks, with each respondent working on a single Anki deck and
studying 10 new words daily. On the very first day, respondents Anki program introduced the
first 10 new words, which amounted to twenty flashcards in total (ten “Japanese-to-English”
cards and ten “English-to-Japanese” cards), and studied them until Anki displayed the
“Congratulations! You have finished this deck for today” screen (see figure 20). Anki added 10
new words the following day, and the first 10 words were due for review. Respondents began
each session by reviewing any cards that Anki’s spaced-repetition algorithm had scheduled. If the
respondent had correctly remembered a card, Anki would have pushed it to be repeated further
into the future. If the respondents had forgotten the card (Pushing the ‘Again’ button), it would
reappear later in that session. The respondents repeated studying the cards until all card finished.
The respondents had seen all 150 words after fifteen study sessions. Furthermore, the workload

became smaller after each session until only the most difficult vocabulary only remained.

Respondents in the Anki condition were not allowed to study the vocabulary outside the
Anki program. Once the daily study session ended. Their study time for that day was considered
complete. This restriction did not prevent them from encountering or using the words in natural
contexts (e.g., during conversation or reading). However, there were clear instructions from
engaging in any active vocabulary study of the 150 vocabulary items outside of Anki. This
included writing down the words and using handwritten lists or other materials to review the

vocabulary outside of the scheduled Anki sessions. In a more realistic setting, Anki would be
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combined with some form of short-term retention method, such as massing, to prepare before a

test or exam, but the Anki condition did not allow this choice.

Congratulations! You have
finished this deck for now.

There are more new cards available, but the daily limit has been
reached. You can increase the limit in the options, but please
bear in mind that the more new cards you introduce, the higher
your short-term review workload will become.

If you wish to study outside of the regular schedule, you can use
the custom study feature.

Figure 20 (Anki daily study completion screen)

Treatment control condition (control condition ) (Phase 2)

In the control condition, 150 Japanese—English word pairs were studied using a printable
PDF or Word document. The treatment lasted four-weeks, with each respondent working from a
single word list and studying with no restrictions, except they were not allowed to use Anki.
Respondents in the control condition could use any strategy to learn the vocabulary. This
included, for example, creating Quizlet flashcards, studying with friends, or writing the words out
by hand. Unlike the Anki condition , the control condition followed no tightly controlled
parameters or schedules. However, the consent form had instructed each respondent to study at

least once daily throughout the four-weeks and document each session using the study log.
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Phase three of the study

At the end of the four-week treatment, the researcher contacted each respondent through
their contact information and sent two Google form links: one for the post-interview and one for
the post-test. Each condition received separate interview questions, asking about their experience.
Some questions were condition-specific, while others shared similarities across both condition s.
However, the post-test was identical for all respondents, regardless of condition. After the
respondents completed the post-interview and post-test, the researcher followed up with any
individuals as needed. These follow-ups included clarifications regarding interview responses and
questions about the post-test. Once all the respondents had answered the questions, we informed
them that they could not study the vocabulary for approximately two weeks. The respondents
received no official date for the delayed post-test to keep respondents unaware of the exact
timing; while giving them a general sense of the timeframe so they would be available to

complete the test when contacted.

Phase four of the study

At the end of the two-week break, the researcher contacted each respondent again via their
contact information and sent them two links: one to the delayed post-test and the post interview.
After completing the test, the respondents officially finished the study. The researcher thanked
the respondents for their assistance over the six-weeks and informed them they would receive a

copy of the study once it was complete.
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4.5 Data Collection Instrument

To address the research questions, the researcher employed both quantitative and
qualitative instruments. Collecting quantitative data using three vocabulary tests administered
through Google Forms and gathered qualitative data through two interviews conducted via

Google Forms.

Pre-interview questionnaire

The initial screen of the Google Form provided general information, encouraging
respondents to answer truthfully, and that the questionnaire included open-ended questions,
yes/no questions, and items rated on a five-point Likert scale: strongly disagree, Disagree, I do

not know, agree, and Strongly Agree.

The first questions gathered demographic data, including gender, country, and age. The
second section asked open-ended questions about the respondent’s language background,
including their L1, length of stay in Japan, and how many times they have visited. Additionally,
if they are or have been taking Japanese classes, what are their general thoughts about language
learning, and if they liked studying Japanese? The section ended by asking them if they had taken

the JLPT before and what levels they would rate themselves on.

The third section gathered information about the respondents' study habits, such as how
many days a week they study Japanese, what methods they use to study Japanese, and what
methods they use in and outside the classroom. Lastly, the section asked if they have ever used an

SRS such as Anki, Quizlet, Supermemo, etc.
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The final section of the questionnaire is an Attitude/Motivation Test Battery (AMTB)
designed to assess the respondents’ attitudes and motivation toward learning Japanese (see table
3 for the full question list). The test is a modified version based on three studies, two analyzing
English and one analyzing Japanese, adapted from Gardner’s (1985) research on motivation and
attitudes (Okamura, 1990; Ushida, 2005). The test battery is a five-point Likert scale: strongly
disagree, Disagree, I do not know, agree, and Strongly Agree. The questionnaire ended with

thanking them and providing a Google Form link to the pre-test.

Japanese-English vocabulary pre-test

The respondents received a link to both the pre-test and the interview. When they finished
the interview the completed the pre-test as mentioned in making a study. The data were collected
and put in a excel file. Each respondent’s score had to be calculated one and one which took

days.

Post-interview questionnaire

The two variations of the post-interview questionnaire began by congratulating the
respondents for completing the four-week treatment and reminded them to answer all questions
truthfully. The questionnaire included a combination of open-ended, yes/no, and multiple-choice
questions. The researcher then reminded the respondents that the post-test would follow the

questionnaire and that both Google Form links are in the email they have received.

The first section asked all respondents to upload data from their treatment period via the
Google Form. The Anki condition exported and uploaded their Anki deck with all study data

intact, while the control condition uploaded their study logs. The questionnaire then asked about
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their general experiences during the four-weeks, for example, if they liked the vocabulary study
strategy they used. Additional questions followed, asking when, where, and on what device they

studied during the treatment.

This was followed by questions about whether respondents’ regular academic work
interfered with the treatment. The control condition received additional questions regarding their
vocabulary study strategies, such as which words they prioritized during the treatment. The
section concluded with questions about whether they would like to integrate their method into

classroom settings and whether they considered it an effective tool for studying Japanese.

The second section focused on the use of sound. Since only the Anki condition had sound
in their flashcards, the questions are general impressions of sound, such as whether sound helps
with retention, whether a native speaker's voice is preferable to Al-generated audio, and whether

they found certain Japanese sounds perceptually difficult to distinguish.

The third and final section contained more reflective and specific questions about the
respondents' study habits during the treatment. The first question asked how many words they
thought they would remember after the upcoming two-week break and whether they had
encountered any of those words outside the study context. We also asked whether they believed
their Japanese proficiency had improved during the treatment and, if they preferred, a massed
learning approach or spaced repetition. The section concluded by asking whether they found the
study valuable, and whether the inclusion of Kanji interfered with their ability to learn hiragana.
Lastly, the questionnaire ended by thanking the respondents for participating and providing the

Google Form link for the post-test.
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Japanese-English vocabulary post-test

Following the post-interview questionnaire, the respondents received the post-test. This test
is a copy of the pre-test with 50 additional vocabulary items compared to the pre-test, which only
had 30. The post-test tested as the pre-test both productive and receptive recall with each form
having 40 items each. Respondents completed the post-test on average the day after the treatment
concluded (range = 0-3 days, where 0 = same-day completion and 3 = three days later). We
expected average accuracy to be around 90% in both condition s. However, the two conditions
should differ in their preparation. The control condition was free to review all 150 vocabulary
items before testing, whereas the Anki condition could only study those items that Anki had

scheduled for review.

Japanese-English vocabulary delayed post-test

The delayed post-test was administered approximately two weeks (15 days) after the post-
test. Respondents took on average, one day to complete the test (range: 0—4 days). The delayed
post-test included only the most difficult vocabulary items from the treatment materials,
comprising 40 words that appeared on the post-test plus 40 additional items, for a total of 90

words.

4.5.1 Scoring of Pre-test and Post-test Protocol

The pre-test and post-test responses were evaluated using two scoring methods: strict and
sensitive. These methods were adapted from Nakata’s (2013, pp. 50-55), study with some
modifications to include scoring of receptive recall and because the languages taught in the

original study were opposite (Learners of English instead of learners of Japanese).
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In the strict scoring method, only perfectly spelled words in the productive recall test were
respondent recalled Japanese target words were considered correct. In contrast, the sensitive
scoring method employs what Nakata (2013), calls Lexical Production Scoring Protocol (LPSP,
e.g., Barcroft & Rott, 2010; Deconinck et al, 2010), which assigns scores of 0.00, 0.25, 0.50,
0.75, or 1.00 based on how many letters in the response match the target word. >’ A letter is
counted as correct if it appears in the exact same position as in the target word’’ (p. 51).
However, if another word from the treatment is used as an answer it would be treated as incorrect

even if the words are similar.

For the strict scoring of the receptive recall test, misspellings were treated as correct if the
intended target word from the treatment was clear (e.g., hygine for hygiene), since the current
study is not an English spelling test. Additionally, plural forms or gerund (e.g., speak(ing)) of the
target word is treated as correct (p. 145). Finally, only the vocabulary from the treatment is
considered as correct and any synonyms are treated as incorrect. In the sensitive scoring method
however, synonyms found in a dictionary were also treated as correct and awarded 0.5 points.
Allowing learners that already have previous knowledge of the word or remembered a synonym
be awarded points for understanding the word. Below is an extraction of the scoring method by

Nakata (2013), for the productive recall test with some modifications.

'1.00: all letters in the response are correct. 0.75: 50% or more but less than 100% of the
letters in the response are correct. 0.50: 25% or more but less than 50% of the letters in the
response are correct. 0.25: at least one letter in the response is correct or 25% or more but less

than 0.00: all other responses.’’
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Nakata (2013, p. 51)

An example of sensitive LPSP scoring is when a respondent recalls the response LY & LY
for the target word [T ULYE LY (economy). This response receives a score of 0.75 in LPSP because
75% (3 out of 4 letters: 17 LY _LVY) of the characters in the response are correct. Another example
is when a respondent recalls TAs & 9 for the target word T Ayt D (folklore). This response is

treated as incorrect and does not receive a partial score of 0.50, even though 50% (2 out of 4

letters: TAs_ ) of the characters are correct. This is because TA & 9 is a valid, answer for

another vocabulary that is part of the treatment.

An example of sensitive scoring for the receptive recall test is when a respondent produces
the response "main character" for L ¥ LA, C 5, when the target word is "protagonist." The

response receives a score of 0.50, because the respondent used a valid dictionary definition but

did not show full recall of the exact target word from the treatment.

4.6 Analysis of the Data

The study used one-way Analysis of Variance (ANOVA) in Excel to determine whether
learners using digital flashcards with Anki exhibited differences in vocabulary gains and
retention compared to the control condition. Pre- and post-tests were analyzed to assess the total
words retained between the conditions. Separate ANOV As were conducted for gain and retention

scores, and effect sizes (n?) were calculated in Excel to determine statistical significance.
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Vocabulary gain was calculated as the difference between post-test performance and pre-
test performance. Pre-test scores were adjusted to reflect the overall word distribution in the study
(150 words: 50% easy, 35% intermediate, 15% hard). For example, although the pre-test
contained 66% easy, 13% intermediate, and 13% hard items, a raw score of 22/30 corresponded
to an estimated 62.5% knowledge of the total vocabulary. If a respondent subsequently scored
100% on the post-test, this represented a vocabulary gain of 37.5%. Retention was then
calculated as the proportion of this gain still remembered at the delayed post-test. For instance, if
the same respondent later scored 88% (91.3% estimated knowledge), the gain was 37.5% (100 —
62.5), the loss was 8.7% (100 — 91.3), and retention was (37.5 — 8.7) + 37.5 x 100 = 76.8%. In
other words, the respondent retained approximately 77% of the vocabulary learned during the
four-week treatment, corresponding to 28.8% (43 words) of the total study vocabulary. To more

easily understand the current study uses this formula to calculate gain, loss and retention.

Gain = Post-test — Pre-test = 100% — 62.5% = 37.5%
Loss = Post-test — Delayed Post-test = 100% — 91.3% = 8.7%

Retention = (Gain — Loss) + Gain x 100 = (37.5% — 8.7%) + 37.5% x 100 = 76.8%

The data for the Anki condition were analyzed using Anki’s built-in statistics feature. The
analysis considered total study time, average daily study time, number of study days, and whether
respondents had completed reviewing the entire vocabulary set before the end of the treatment

period. As an illustration, figure 21 presents the statistics of one respondent.

In addition, the researcher calculated correlation coefficients in Excel to examine whether

individual motivation levels were associated with final vocabulary test scores, specifically testing

59



if more motivated learners achieved higher post-test performance regardless of the study
condition. Lastly, semi-structured interviews were conducted to explore respondents’ perceptions

of Anki's usability and instructional value compared to the control condition.
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Figure 21 (Anki Sats)
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5. Results and Findings

This chapter presents the results in relation to the three-research question: differences in
vocabulary gains, differences in retention, and learners’ perceptions of Anki compared to the
control condition. The analysis begins with potential influencing factors such as pre-test results,
study time, interference errors, and motivation. Only pre-test results had a notable effect. Post-
test data show that respondents in the Anki condition achieved an average gain 10 points higher
than those in the control condition, addressing the first research question. Delayed post-test
results further reveal about 30% higher retention for the Anki condition, answering the second
research question. Finally, interview findings indicate a positive experience and perceptions for
both the Anki condition and the control condition with a slightly more negative experience for

the control condition, addressing the third research question.

5.1 Pre-test results

The pre-test served as a baseline measure for each respondent prior to participation in the
study. It comprised 30 items: 15 assessing receptive vocabulary knowledge and 15 assessing
productive vocabulary knowledge. Of these, 20 items represented N5 and N4 vocabulary, 5 items
represented N3 and N2 vocabulary, and 5 items represented N1 vocabulary. Respondents who
answered all 20 N5 and N4 items correctly were considered to know approximately 50% of the

vocabulary targeted in the study (mentioned in section 4). While it was theoretically possible for
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a respondent to know higher-level vocabulary without knowing beginner-level vocabulary, such

as knowing a N3 vocabulary but not an N5 vocabulary. This did not happen in the current study.

The pre-test results indicated that respondents in both conditions knew approximately the
same amount of vocabulary prior to the study. Using the strict scoring method, the control
condition scored an average of 18 points (SD = 4) out of 30, while the Anki condition also scored
an average of 18 points (SD = 3.67) out of 30. No difference was found between the strict and
sensitive scoring methods on the pre-test. A one-way ANOVA revealed no significant difference

in pre-test results between the two conditions, F(p = .99, n> =—.03).

The results indicate that the respondents knew on average around 45% of the target
vocabulary at the start of the study. Therefore, it was expected for respondents to answer at least
40 questions correct on average on the post-test, because of their prior knowledge shown on the
pre-test results. Figure 22 displays the distribution of pre-test scores across both conditions. The
distribution reveals variation between individuals, with some respondents demonstrating

relatively high familiarity with the items and others beginning with more limited knowledge.
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Figure 22 (Pre-test scores distribution)

5.2 Study time

The current study did not impose restrictions on the duration of study sessions, with one
exception: respondents in the Anki condition were required to follow the instructions provided by
the Anki program. Within each session, however, respondents were free to spend as much time as
they wished on individual items. For instance, if the program instructed a respondent to study 20
words on a given day, they could take unlimited time for each word but were not permitted to
study more than those 20 words. In contrast, respondents in the control condition determined for
themselves both the frequency and duration of their study sessions. However, when looking at the
results there were no observed correlation between study time and test score gains in the present

study, a finding consistent with previous research (Bower & Rutson-Griffiths, 2016).
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The study period lasted a total of four-weeks, and respondents studied for an average of 3.7
weeks (SD = 0.68) during this time. Some respondents missed days, most commonly because
they forgot to study. The issue of providing optimal reminders daily instead of weekly which was
implemented in the current study. When examining the conditions separately, the data show that
the control condition, on average, studied 33% more time than the Anki condition. However, the

Anki condition engaged in study on more total days.

The data show that the control condition studied for an average of 23 days (SD = 7.6) at
16.5 minutes per day (SD = 9.5), based on self-reported data, resulting in a total study time of
approximately 6 hours and 9 minutes (maximum: 10 hours). In comparison, the Anki condition
studied for an average of 27 days (SD = 1.6) at 9 minutes per day (SD = 7.0), according to Anki
statistics, for a total of approximately 4 hours and 13 minutes (maximum: 16 hours. Looking at
the Anki statistics mentioned in Section 4.6, one respondent in the Anki condition accounted for
a disproportionately high total study time. With this respondent included the difference between
conditions was not statistically significant at (p <.05, n? =.10). Without this respondent, the
difference was statistically significant, (p =.003). Previous research (e.g., Kornell, 2009; Pyc &
Rawson, 2007) has calculated efficiency scores by dividing delayed post-test results by study
time in minutes. However, since the results in the present study were not statistically significant,

this method was excluded from the analysis.

Looking also into correlation the data showed that both post-test and delayed post-test
scores was not statistically significant at (p < .05). Figure 23 and 24 illustrates the relationship

between study time and scores on the post-test and delayed post-test, indicating that increased
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study time did not result in significant gains or higher retention. It remains unclear why study
time did not have an impact on post-test scores, even within the same condition. Study time data
indicated that respondents in the Anki condition typically accumulated around two hours of total
study time, suggesting that the Anki condition may have required less time than the control
condition to achieve similar results. However, this pattern is not conclusive. In contrast, six
respondents in the control condition reported nearly ten hours of study time, yet their test scores
varied widely. This may suggest that increased study time reflects weaker initial understanding of
the material and thus they need to study more. Further research is needed to determine the

optimal duration of study sessions when using an SRS program to maximise learning outcomes.

Post-test Scores vs Study Time (Both Conditions)
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Figure 23 (Study time compared to post-test scores)
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Figure 24 (Study time compared to post-test scores)

As seen in figure 23 and 24, neither the post-test or the delayed post-test showed a

significant correlation between study time and test scores. This does not necessarily mean that

study time had no influence on post-test performance; rather, the relationship may be influenced

by other factors.

5.2 interference errors

Interference errors occur when learners confuse words with similar meanings or forms,

often because such words sound alike or share orthographic similarities. This similarity makes

them more difficult to learn simultaneously, suggesting that they should be taught separately

rather than together (Nation & Webb, 2011; Nakata & Suzuki, 2019). In the present study, related

vocabulary was excluded from the word list to minimise this effect. However, despite these

efforts, some related pairs still appeared. According to Nakata and Suzuki (2019), semantic
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clustering occurs when learners are taught words such as sun and moon together, and

subsequently associate the translation for moon with sun, and the translation for sun with moon.

In the current study the one of the most frequent types of interference in both conditions
were related to similar orthography. Words that looked similar in writing but had different

meanings were mixed up. For example, respondents commonly mixed up CA & 9 (tradition)
and TAH-D (folklore), as wellas & 9 Ok 9 (vote) and & 9 A A (debate). Additionally,

Prior knowledge also contributed to errors. In some cases, words that resembled vocabulary

previously learned outside the study caused interference. For example, & < (policy) was

often confused with '\ 7)>< (personality), a word learned in beginner Japanese textbooks.

Homonyms introduced another type of interference in the study. The word L @ 9 7>/ can

mean either “habit” or “week.” While only “habit” was a target vocabulary item in the study,
some respondents wrote “week” instead. This is presumed to be for the same reason as before,
“week” is a common word found in beginner Japanese textbooks. Kanji is used to easily not mix

up homonyms in Japanese, but the current study only tested the vocabulary with Hiragana.

Finally, synonym-related interference occurred in both conditions but was more frequent in
the control condition. This typically arose when respondents used a dictionary in addition to the
word list to learn the vocabulary and instead remembered a synonym rather than the exact target
translation provided in the study. Consequently, some answers were marked incorrect under the
strict scoring method but were considered acceptable under the sensitive scoring method. On
average, respondents gained one to two additional points when the sensitive scoring method was

applied.
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Overall, interference errors occurred in both the Anki and control condition. This
interference also persisted into the delayed post-test, likely due to the absence of feedback during
testing. In other words, respondents often repeated the same incorrect answers, thereby retaining
the inaccurate vocabulary. While the overall rate of interference did not differ substantially
between conditions, the Anki condition produced more precise responses, suggesting that SRS

may support greater accuracy even when interference is present. For instance, with the word & 9
A (“winning an election”), respondents in the Anki condition typically produced the complete

and precise answer “winning an election,” whereas respondents in the control condition gave less
9
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precise responses such as “to win an election,” “election,” “being elected,” “elected,” or “getting
elected.” Nakata and Suzuki (2019) note that interference is an inherent aspect of language
learning and is typically a short-term problem. However, the scheduling algorithms in SRS
programs could be adapted to mitigate such effects by ensuring that semantically or

orthographically similar items are introduced separately. Investigating interference errors in SRS-

based learning in greater depth could be a fruitful direction for future research.

5.3 Motivation

At the end of the first interview questionnaire, we included a five-point Likert scale survey
adapted from Okamura (1990) to assess learners’ motivation for studying Japanese. The results
are presented in Table 3, with data reported separately for each condition. This questionnaire was
introduced to examine whether motivation correlated with higher test scores. For example, it

sought to determine whether respondents with higher motivation tended to achieve higher scores.

68



Analysis of the responses indicates that respondents in both conditions strongly agreed that
their primary reasons for learning Japanese included (Q) “to travel to Japan” and (C) “interest in
the Japanese language,” which aligns closely with the motivations of Japanese language learners
in New Zealand reported in Okamura’s (1990) study. While the two conditions were generally
similar in their responses, they differed in the ranking of their motivations. Respondents in the
Anki condition most frequently selected (S) “fo read Japanese books, newspapers, or
magazines,” whereas respondents in the control condition most frequently selected (A) “interest
in Japanese culture.” This was followed, in both conditions, by (T) “fo better understand Japan
and its people,” and finally by (E) “to connect with various cultures and peoples through

Japanese proficiency.”

In contrast, the reasons for studying Japanese that respondents most frequently disagreed
with were (I) “fo get a university degree, and Japanese seemed to be the best way to get one” in
both conditions, (G) “fo contribute to tourism through my job” in the Anki condition, and (V) “fo
work for a Japanese company” in the control condition. This pattern mirrors the findings of
Okamura. Respondents in both conditions were generally not interested in studying or working in

Japan, but they expressed strong interest in Japanese culture and in travelling to Japan.
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Table 3 (Motivation score)

Anki Condition Control Condition

AMTB Questions Mean S Mean S
A. Tam interested in Japanese culture. 447 0.8 4.76 0.44
B. I'study Japanese because I want to watch animes/dramas/movies in Japanese. 388 122 4.24 0.75
C. T'am interested in Japanese language. 4.82 0.39 4.88 033
D. I think knowing Japanese will be useful in getting a good job. 2.76 1.48 347 1.37
E. Japanese proficiency is important to me because it will allow me to get to know various cultures and peoples. 3.94 139 4.65 0.79
F. T would like to catch up with, or be with, my friends who are also learning 347 1.74 4.0 1.12
G. Twould like to contribute to tourism through my job. 2.12 0.93 2.59 0.94
H. T'would like to help to establish better relations with Japanese people. 347 1.28 3.94 0.75
L TI'would like to get a University degree and Japanese seemed to be the best way to get one. 2.06 1.43 1.94 1.03
I T'would like to get a job which requires Japanese language. 3.0 1.7 2.88 122
K. I study Japanese as much as possible in my free time. 224 0.9 271 1.05
L. T would like to improve my communication with Japanese friends or relatives. 324 1.6 3.76 1.25
M. T 'would like to live in Japan some day. 324 1.52 329 1.31
N. Tonly study Japanese when [ have to for class. 1.65 111 1.88 0.6
0. T would like to be able to teach Japanese in the future. 2.76 1.48 253 1.18
P. I'm studying Japanese because it will help me to get a good job. 224 1.25 247 1.23
Q. TI'would like to travel in Japan. 494 0.24 488 033
R. Learning Japanese is one of the most important things for me right now. 294 1.3 341 1.12
S. T'would like to be able to read Japanese books, newspapers or magazines. 4.53 0.87 4.65 1.0
T. I would like to have a better understanding of Japan and the Japanese people. 4.53 0.51 4.76 0.44
U. No matter how much I study, Japanese is very difficult. 371 1.1 3.88 0.78
V. T would like to work for a Japanese company. 247 1.01 247 1.01
W. I’'m studying Japanese because I would like to spend a longer period abroad. 3.88 127 4.12 1.05

*On a five point scale ranging from 1 = "’Strongly disagree’ to 5 = *"Strongly agree’”.

The questions also showed patterns of inter-item correlation, meaning that respondents’
answers tended to align with other motivation questions. For example, (P) “I’m studying
Japanese because it will help me to get a good job” and (J) “I would like to get a job which
requires Japanese language” correlated strongly with (D) “I think knowing Japanese will be
useful in getting a good job,” as respondents seeking Japanese-related employment tended to
share these views. Similarly, (F) “I would like to catch up with or be with my friends who are
also learning” correlated well with (L) “I would like to improve my communication with
Japanese friends or relatives.” A detailed list of all inter-item correlations, all 23 questions, is

presented in figure 25.
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Figure 25 (Correlation between the motivation)

In Okamura’s (1990) study, motivation was a great indicator of higher test scores.

However, in the present study, the Anki condition showed a moderate positive correlation, 7(17

41, p = .828), which was not statistically significant. In contrast, the control condition showed no

correlation, #(17 = .06, p = .027), which was statistically significant despite motivation had no

effect on test scores.
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An analysis of raw gains further indicated that respondents with low motivation scores still
achieved high test scores. One possible explanation is that not all respondents were current
learners of Japanese, unlike in Okamura’s study, where all respondents were actively enrolled in
Japanese courses. This difference may have contributed to greater variation in motivation, even
among those who performed well on the tests. For example, respondents at the top of the
motivation scale, with an average score close to four, achieved an average of 68 points on the
delayed post-test, whereas those with the lowest motivation scores averaged only one point less,
at 67 points. Further, research on motivation and test scores needs to be done for learners of

Japanese.

5.4 Post-test results

It was hypothesized in Chapter 3 that the Anki condition would achieve lower post-test
scores than the control condition, as spacing effects are generally associated with long-term
retention rather than short-term performance. However, contrary to expectations, the Anki

condition outperformed the control condition on both the receptive and productive recall tests.

It was also anticipated that respondents scoring around 20 on the pre-test would obtain
post-test scores above 40, and this expectation was confirmed. Moreover, results showed a clear
trend: the higher the pre-test score, the higher the average post-test performance. Respondents
with pre-test scores of 20 or higher in both conditions achieved a mean post-test score of 71 (SD
=17.7) out of 80, compared with 63 (SD = 15.54) for those scoring 20 or below, and

approximately 50 out of 80 (SD = 16) for those with pre-test scores of about 15 or lower. Pre-test

72



and post-test scores were positively correlated (r = .37), indicating a moderate relationship

between the two measures.

Looking at the post-test scores between the conditions, the Anki condition achieved a mean
score of 72 points, compared with about 62 points for the control condition. As there was no
significant difference between the conditions on the pre-test, making the difference in post-test
performance most likely because of the treatment, rather than the pre-test results. This difference

was statistically significant at (p = .02, n> =.122), based on the strict scoring method.

Looking also at the sensitive scoring, we see the difference become smaller but still
statistically significant as we get at (p = .04, 2 =,09). Table 4 show the raw gain scores for both
conditions, separated by receptive and productive recall tests. The pre-test had in total 30
questions and the post-test 80 questions divided in two to include the receptive and productive

recall test.

Table 4 (productive and receptive results of Pre-test vs Post-test)

Number of Correct Responses Under Both Conditions (N = 34)

Receptive Productive

Pretest Posttest Pretest Posttest
Condition Correct % Correct % | Correct % | Correct %
Anki (n=17) 153 60 611 90 160 62 616 91
Method (n = 17) 153 60 526 77 159 62 531 78

Pretest max score = 255 (15 x 17)

Posttest max score = 680 (40 x 17)
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The pre-test showed that, on average, the respondents knew 45% of the vocabulary prior to

the first test. This means they should already know approximately 37 of the 80 vocabulary items

on the post-test before even taking it. The post-test represents all vocabulary perfectly to the
overall vocabulary ratio in the study, with 50% beginner vocabulary, 35% intermediate
vocabulary, and 15% difficult vocabulary. By comparing the pre-test percentage with the post-

test percentage, we find that the Anki condition improved by 45%, while the control condition

improved by approximately 32%.

5.5 Delayed post-test results

After a two-week period during which no further study was allowed, all respondents

completed the delayed post-test to assess vocabulary retention. The control condition achieved on

average score of 57 points (SD = 19.4) out of 90, while the Anki condition scored on average of

70 points (SD = 16.7). Table 5 summarizes these results, showing overall scores, in raw gains,

with it being statistically significant at (p = .03, n> =.103).

Table 5 (Productive and receptive results of post-test vs delayed post-test)

Number of Correct Responses Under Both Conditions (N =34)

Receptive

Posttest
Condition Correct
Anki (n=17) 611
Method (n = 17) 526

Posttest max score = 680 (40 x 17)

Delayed posttest max score = 765 (45 x 17)

Delayed posttest Posttest

% Correct

90 599

77 488

%

78

63

Productive

Correct

616

531

Delayed posttest
% Correct %
91 587 77

78 478 62
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Similarly, pre-test scores were a strong predictor of respondents’ overall performance on
the delayed post-test. Figure 26 illustrates the correlation patterns between pre-test and delayed
post-test scores for both conditions. In the Anki condition, the correlation coefficient was strong
and positive (» = .70, p = .001), indicating that higher pre-test scores were associated with higher
delayed post-test scores. In contrast, the control condition showed a moderate correlation (r = .45,
p <.001), suggesting that although pre-test performance still influenced delayed post-test scores,
the diversity of study strategies had a greater impact on the results. Looking at retention, the post-
test results indicated an average gain of 45% (=68 words out of 150) for the Anki condition and
32% (=48 words out of 150) for the control condition. On the delayed post-test, results showed
that the Anki condition lost 11% (=17 words) and retained 34% (=51 words) of the learned
vocabulary, whereas the control condition lost 15% (=23 words) and retained 17% (=26 words)
on average. Looking also at retention after two weeks, the Anki condition retained 71% of the
vocabulary gained (32% retained + 45% gained), whereas the control condition retained 50% of
the vocabulary gained (17% retained + 34% gained) on average.

Pre-test Scores Compared to Delayed Postest Scores
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Figure 26 (Pre-test effect on delayed post-test scores)
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Ten of the hardest vocabulary

Now that we have examined the overall results, we turn to ten vocabulary items that were
included in the pre-test, post-test and the delayed post-test. These items were unfamiliar to the
respondents prior to the study, with only a few respondents knowing one or two of them
beforehand. In the pre-test, respondents in the Anki condition knew 11 words (6%), while those
in the control condition knew 9 words (5%). These ten items comprised five from the productive

recall test and five from the receptive recall test.

Looking at raw gains after the four-week study period. The Anki condition learned, on
average, 8 out of the 10 new words, after knowing an average of 1 word prior to the tests. In
comparison, the control condition learned, on average, 5 of the new vocabulary items, also after
knowing around 1 word prior to the tests. If we also compare the recall tests (receptive vs.
productive recall), as shown in Table 6, the two conditions performed similarly across tests, with
the Anki condition performing slightly better on the receptive recall test than on the productive
recall test. A one-way ANOVA indicated the difference between the conditions were statistically

significant, (p =.001, n*=0.31).
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Table 6 (Pre-test and post-test scores on ten vocabularies)

Number of Correct Responses Under Both Conditions (N = 34)

Receptive

Pretest Posttest
Condition Correct %  Correct
Anki (n=17) 4 5 78
Method (n = 17) 4 5 48

Pretest max score = 85 (5 x 17)

Posttest max score =85 (5 x 17)

%

91

56

Productive

Pretest Posttest

Correct % Correct
7 8 71
5 6 47

%

84

55

Two weeks later the respondents in the Anki condition forgot around 14 (10%) of the new

vocabulary and the control condition forgot around 10 (12%) of the new vocabulary. Table 7

shows the difference between the post-test and delayed post-test and the percentage between

receptive and the productive recall tests. On a one-way ANOVA indicated that this difference

was statistically significant, (p =.001, n* = .21).
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Table 7 (post-test and delayed post-test on ten vocabularies)

Number of Correct Responses Under Both Conditions (V= 34)

Receptive Productive

Posttest Delayed posttest | Posttest Delayed posttest
Condition Correct % Correct % Correct % Correct %
Anki (n=17) 78 91 75 88 71 84 61 71
Method (n = 17) 48 56 45 53 47 55 41 48

Posttest max score = 85 (5 x 17)

Delayed posttest max score = 85 (5 x 17)

The data for these words were calculated by comparing correct responses on the post-test
with those on the delayed post-test. Overall, the Anki condition outperformed the control
condition on both the recall tests. However, there are some inconsistencies that may have
influenced the results. For example, if a respondent already knew a word before the study, its
retention cannot be thanks to the treatment, as it was part of their prior knowledge. These words
were consistently answered correctly throughout the study. Because they appeared in all test
sessions, it was possible to conduct this analysis, something that was not able in the overall

analysis of the test data.

Another inconsistency arose when a respondent answered a word incorrectly on the post-
test but correctly on the delayed post-test. The two-week period between these tests was intended
to be a period without study of the target vocabulary. However, some respondents may have
continued studying or encountered the words during their regular studies. To ensure fairness,

such cases were counted as “not retained,” as the improvement could not be confidently
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attributed to the treatment. The newly calculated data was organized into a table to show the

results for the ten vocabulary items.

Table 8 (Post-test and delayed post-test on ten vocabularies with pre-test factor)

Number of Correct Responses Under Both Conditions (N = 34)

Receptive

Posttest
Condition Correct
Anki (n=17) 72
Method (n = 17) 47

Posttest max score =85 (5 x 17)

Delayed posttest max score = 85 (5 x 17)

%

84

55

Productive

Delayed posttest | Posttest
Correct % Correct
63 74 61

35 41 39

Delayed posttest
% Correct %
71 48 56

46 24 28

Compared to the previous numbers, both conditions performed slightly worse on the

delayed post-test. The Anki condition still performs better on both tests, but the difference

between receptive and productive knowledge for both conditions is now much clearer, aligning

more closely with previous research that receptive is more easily retained that productive

knowledge not shown in the results in section 5.4 and 5.5 (Mondria & Wiersma, 2004 ; Schneider

et al., 2002). The gap between the conditions widens slightly, but only by a small margin. On

average, the Anki condition scored 78% correct on the post-test, while the control condition

scored 50% . In the delayed post-test, the Anki condition dropped from 78% to 65% vocabulary

retained, and the control condition from 50% to 37% vocabulary retained. On average, this

corresponds to a loss of about one word during the two-week gap, with both the control and Anki
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conditions showing an average decrease of around 13%. Looking also if the data is significant on

a one-way ANOVA show that, (p=.003, n> =.238).

In summary, the data indicate the Anki condition resulted in higher vocabulary retention
over the two-week period. Furthermore, the results reveal a difference in total gains between the
conditions, with the Anki condition achieving at least 30% higher gains than the control

condition. These findings and will be examined in greater detail in the following chapter.

5.6 Post interview questionnaire Results

To address the third research question, respondents completed a questionnaire regarding
their general experience and perception. Both conditions received similar questions, with slight
variations to address condition-specific criteria. For example, because the Anki condition
exclusively used Anki, they were not asked which study method they used, whereas this question
was mandatory for the control condition. Only one question was presented as a four-point Likert
scale ranging from “Yes, it is very enjoyable” to “No, I dislike learning it,” while all other
questions were open-ended, allowing the respondents to elaborate on their individual experiences,

strategies, and challenges.

Research Question 3: What are the respondents’ perceptions and experiences regarding the

effectiveness of vocabulary learning strategies in the control condition compared to the Anki

condition?
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5.6.1 Anki condition interview questionnaire results

In the Anki condition, respondents were asked about their perceptions of the program, their
overall experience, and their level of enjoyment during the four-week period. The questions,
presented in Table 9, focused on perceptions about Anki as a learning tool and its effectiveness
for learning Japanese. Each relevant question and answer will be shown in this section to

illustrate the respondents’ perceptions and experiences.

Table 9 (Perception in the Anki condition)

How did you find using Anki as a vocabulary learning tool?

Do you think Anki is an effective tool for people to learn Japanese?

Would you like to integrate Anki in classes or in parallel to your classes?

The respondents answered very positively about Anki as a vocabulary learning tool. For
example, one respondent stated, “I think it’s a good tool for learning vocabulary; it works well.”
Another commented, “It is great! The spaced repetition system (SRS) is very effective.”
Similarly, one respondent mentioned, “I found it very useful and effective! It seems Anki
understands how people best remember vocabulary and has designed their app accordingly.”
These three quotes reflect the general experience of the whole Anki condition during the four-
week study period. The respondents also found Anki convenient to use, noting, “I like it; I use it

every day on my phone, and using it on the computer worked almost as well.”
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Finally, an especially important response highlighted both benefits and limitations: “Anki
feels great, and I think I am starting to learn the words better, but I need to use the words outside

of Anki to improve my understanding of how they are used.”

The respondents’ answers highlighted different aspects of Anki, such as the usefulness of
being able to access the program on both their phone and computer, and the view that Anki
should be regarded as a supplement to their studies rather than the sole method for studying
vocabulary. Most respondents reported studying primarily at home, largely because the Anki
deck wanted respondent to type their answer into Anki. Some also studied at work or at a friend’s
place, using either a PC or a laptop, and then switched to a phone or tablet or vice versa during
the four-weeks. The respondents reported studying mostly at night before going to bed, but one

did also study in the morning, or just after work.

In addition, the respondents had either studied Japanese in the past or were currently
studying the language. While some did not have the goal of actively learning Japanese at the
time, all nevertheless made the effort to study during the four-week period. The question of
whether Anki is an effective program for language learning, has been discussed in Section 2.4.2.
Consistent with earlier responses, Anki was generally viewed as a tool for maintaining
vocabulary knowledge and keeping it sharp. As one respondent noted: “I is a very effective,
convenient tool to learn vocab and kanji, so yes. But you will not get fluent using only Anki.”
Another respondent added: “It's an asset for learning Japanese but not as a main source.” Thus,
Anki should be regarded as a supplementary tool rather than the primary method of language

study, though it may serve as the main resource for vocabulary learning. To be clear over half of
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the respondent did answer that they thought Anki is an effective tool to learn Japanese.
Importantly, more than half of the respondents indicated that they considered Anki to be an

effective tool for learning Japanese.

Following this thread, the respondents wanted Anki to be integrated into the classroom,
mentioning: “Yes, I think I would like to do that. Especially with studying the vocabulary we have
already been introduced to. And maybe getting better at kanji.” Another respondent added:

“YES, I wish all teachers handed out anki decks with stuff to memorise, maths, language,
geography, history etc. It would do much good for everyone I think.” However, not all
respondents fully agreed with this point, with one commenting: “No, [ think one should use it
only if the person wants to.” Another stated: “Not that it's a necessicy for the class, but having
already finished decks for the material we should learn would be handy.” The consensus among
all respondents except one was that they wanted to integrate Anki into the classroom, or at least
having an Anki deck prepared by a teacher, that could be beneficial for everyone studying.

However, it should remain optional and never mandatory for student to use this material to study.

The second part of the questionnaire focused on respondents’ experiences, as presented in

Table 10. Some of these questions served as follow-ups to the earlier questions on perception.

Table 10 (Experience in the Anki condition)

How did you find your general experience when using Anki?

How did you feel using the Anki deck?

Do you feel you will continue using Anki after this study?

Did you ever feel frustrated using Anki

What did you feel was difficult when using Anki?
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Overall, respondents reported positive impressions of Anki, with an mean score of 3.76 out
of 4 (SD = 0.43) when asked whether they liked using the program. One respondent commented:
“I really love using it, I just review and then I'm done.” Another noted: “I was impressed by all
of the features. I especially liked that a card could reappear, and that there was a limit to how
much you could revise every day.” None of the respondent gave a negative rating on the Likert

scale.

Since most respondents had already used Anki prior to the study, there was a consensus
that they accepted how the program worked and appreciated its features. As one respondent
stated: “I’'ve used Anki for 3 years, so I'm used to the app. I generally like it, especially when you
actually make sure you do the deck every day to not get overloaded.’” However, respondent also
acknowledged that Anki requires daily commitment, as reviews can become too many if skipped.
This could be a source of stress for some people as one respondent mentioned: “I have been
using Anki for two years now, so it’s mostly a daily routine. It can be a source of stress at some
times.” This issue can be mitigated by adjusting the number of words studied each day. In Anki,
learners can decide freely how many words they wish to review daily. The default setting in Anki
is 20 new cards per day, which is the same as the present study. Further, all respondent

mentioned that they would continue using Anki after the current study.

The final question asked respondents about frustrations and difficulties they experienced
while using the Anki program during the four-week learning period. Respondents did not express
negative comments about the program itself, but rather about their own challenges in

remembering vocabulary. One respondent noted: “Looping through the same 5—8 words at the
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same time, failing to remember any of them. Or when it’s bedtime but I forgot to do my daily
words, so I'd have to stay up a bit longer.” This refers to situations where a word remains in the
learning phase and is repeatedly reviewed until the learner recalls it correctly, at which point it is

scheduled for the following day.

The most common difficulty mentioned was the need to study every day in order to keep up
with the reviews. Another respondent also highlighted interference errors, particularly with
similar words beginning with the same hiragana. The respondent stated: “Again, I'm not sure it
has anything to do with the program, but I found it really difficult when words were very similar
in Japanese (e.g., starting with the same few hiragana) to remember them or to answer the
correct word.” The conclusion will be discussed in the next section, but in general respondent in

the Anki condition were satisfied with the program and the Anki deck.

5.6.2 Control condition interview questionnaire results

The control condition, strategies were examined in greater detail to gain a clearer
understanding of the methods they employed (see Table 11). This is followed by their overall
perceptions (see Table 12) and experiences (see Table 13), in order to address the third research

question to be able compare both the conditions.

Table 11 (what method the control condition used)

What method did you use during these 4 weeks?

Is this a method you regularly use, or is it a new method you created for the study?

Did you find it difficult to come up with your own study method, or did you already have one that you regularly use?
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The respondents in the control condition employed a variety of methods, with
approximately half using some form of physical flashcards to study the vocabulary. Unlike the
Anki condition, the control condition required respondents either to design their own study
method or to rely on one they had used previously, which may have influenced the consistency of
their approaches. Half of the respondents reported creating and using a new method specifically
for the study. They described the beginning as somewhat difficult but noted that they adjusted
over time. As one respondent stated: “In the beginning yes. But I think it worked out fine.” The
respondents who relied on methods they had used before explained that this was a method they
had employed prior to transitioning to Anki: “I have used it before for practicing flashcards but
made the switch to Anki a few years ago due to its convenience.” The control condition may have

had hurdles they Anki condition did not, but it was not reported by the respondents.

Other reported methods included the use of a dictionary app, reading and writing, and
focusing on the words the respondent did not know yet. The respondent using the app noted: “I
added any new and/or difficult words to a dictionary app on my phone called Aedict. | then did daily
quizzes on this list, removing any words | felt confident in and adding new words as | went through the
list until | completed it. | did two types of quizzes, English to Japanese reading and Kanji to Japanese
reading.” In contrast another respondent used their pc and mixed the methods to study the
vocabulary:“‘Created an excel arc on my laptop. Which I created by day 10. Before I just read
through the list because I felt I already knew those vocab. /With the excel i read them through top
to bottom, day by day. But I also did som flashcard-ish steps: Only looked at the kanji and wrote
down the hiragana and translation. To see if i knew them or not. Some i did twice and some

once.”’
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Some respondents’ method involved some form of the Leitner Box/Leitner System when
they studied: “I used a slightly modified version of a custom SRS method which I found online,
called a Leitner Box/Leitner System... And ‘I wrote each word with on a card with the
translation on the backside. Then [ went threw the card stack and if I new the translation it got

into the next pile. After that I would go threw the next pile and the words I got right would go in a

third/finished pile.”’

The control condition, similar to the Anki condition, studied primarily during the late
hours, while a few respondents reported studying in the morning. Most respondents studied at

home, although some reported studying while commuting or at their university.

Respondents answered perception-related questions, which are presented in Table 12.
These questions were the same as those asked to the Anki condition, and responses are therefore

reported in the same format.

Table 12 (Perception in the control condition)

Do you feel about the method you studied the vocabulary is effective? Why or why not?

Do you think your method is an effective tool for people to learn Japanese?

Would you like to integrate your method into classes or in parallel with your classes?

There was a mixed response from the control condition regarding the effectiveness of the
methods they chose for vocabulary learning. Respondents who used physical flashcards generally
appreciated the method but also noted several practical challenges. As previously mentioned in

Section 2.1, physical flashcards can be difficult to keep track of and are often considered bulky
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and inconvenient. One respondent acknowledged some benefits of physically writing the kanji
but emphasized the drawbacks of using physical flashcards, explaining: “I¢ could be more
effective if I didn’t constantly rehearse cards that I already know very well... The cards take
space... I can’t study on the bus or whenever is convenient for me... making the cards takes a
non-trivial amount of time.” These limitations highlight several of the advantages of Anki, which
eliminates the physical bulk of cards and automatically schedules reviews so that learners avoid

repeatedly studying words they already know and more.

Similarly, another respondent commented: “I feel this method is effective, as it involves
creating cards and physically writing words.” However, others who had transitioned to Anki
emphasized its greater convenience: “I use Anki often these days, it’s easier to use when you 're
not home.” Likewise, some respondents who evaluated their methods less favorably expressed
concerns about efficiency and motivation: “I don'’t think it was very effective, at least in my case.
1t is very time consuming compared to the method I always use (Anki), and it is harder to know
when is the most effective moment to review a word. Also, with this method it is harder to see the

’

progress I'm making and to maintain the motivation,’

When asked whether they considered their chosen method to be an effective tool for
learning Japanese, respondents in the control condition provided mostly positive feedback. One
respondent explained. “It can be effective for some people, but mostly I would say that no, it
isn’t. It is very tedious, time consuming, difficult to track progress and difficult to maintain the
motivation.” Another similarly remarked: “Effective compared to some, sure. Effective compared

to Anki? No, not really.”
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Respondents who relied on physical flashcards acknowledged certain advantages but also
highlighted issues of convenience, with one concluding: “It is [effective], but Anki is similar in
context and cuts out a lot of the work. I think that creating your own cards and writing the words
at least once each is a large benefit.” This finding aligns with previous research, as self-created
flashcards have been shown to enhance retention more than pre-made flashcards (Dodigovic,
2013; Lei & Reynolds, 2022). The control condition was happy with their methods, but still

highlighted problems not reported in the Anki condition.

The control condition provided mixed responses when asked whether they would want to
integrate their method into the classroom. Unlike the Anki condition, respondents tended to
answer from the perspective of how they would approach vocabulary learning as students rather
than the teacher offering their method to learn vocabulary. One respondent explained: “Yes, /
would use this to learn new vocab from classes if [ were still a student.” Others emphasized the
usefulness of receiving a predetermined list of class-related vocabulary, as one noted: “Yeah, [
guess it’s an okay method if the vocabulary is words you come across in class.” However, the
majority of respondents did not feel that their chosen method was suitable for integration into the

classroom.

The final section of the questionnaire focused on the experience-related questions, which
are presented in Table 13. Overall, the methods used in the control condition received a generally
a slightly lower evaluation score than the Anki condition, with a mean score of 2.88 out of 4 (SD

=0.78).
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Table 13 (Experience in the control condition)

How did you feel about using this method to learn vocabulary?

Do you feel you will continue using your own method after this study?

Did you ever feel frustrated using your own method?

The respondents in the control condition reported their experience as time-consuming and
tedious. While the study methods themselves hard to create, the creation of physical flashcards,
maintaining an Excel spreadsheet, and keeping track of when to study or which words to repeat
proved to be a challenging experience for all respondents. One respondent explained that “there
are some benefits to it, by virtue of involving physical, rather than digital flashcards. However, it
is a little bit inconvenient at times since its use is reliant on me being at home, since carrying
physical flashcards and a box around is too cumbersome.” Similarly, another respondent
reflected that “it felt a bit tedious, a bit hard to track my progress and wasn’t as motivating as
using Anki, my standard vocabulary learning tool.” Because of these challenges, several
respondents expressed a preference for returning to an app-based method rather than continuing
with physical flashcards. One respondent even noted that “it’s ok, but I would much prefer to use
Anki since it’s just more convenient. When I look back at the update that I made to my method I

notice that it’s just an attempt at physically remaking Anki.”

Additionally, another respondent highlighted the inconvenience of studying on the go,
explaining: “A bit annoying, because if I wanted to learn on the way, I would have needed to take
the cards in the correct learning order with me. Doing it with Anki, the learning algorithm is

there automatically.” Physical flashcard are a commonly used method, but it is perhaps also the
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easiest method to upgrade by using one’s phone or tablet to either automatically create flashcard

with an extension or use a pre-made deck used by another student learning the same language.

Overall, even though some respondents reported challenges, these same individuals often
noted that they would continue using their method after completing the study, in combination
with other approaches. As one explained: “Yes, but | will also use other methods to help me as well,
for example WaniKani for kanji.” Another similarly reflected: “Yes, it works well enough for me and |
find it rather enjoyable.” However, not all respondents intended to continue. Some expressed a
preference for returning to Anki, with one stating: “I don’t think so. | think Anki is the most useful for
me at the moment and | will continue with it,” while another added: “No. Or maybe sometimes. | like to

write it down and check myself. But | think | will let an app check if | am correct or not.”

The final question asked respondents about frustrations they experienced during the four-
weeks of study. While many of these challenges had already been highlighted in earlier
responses, several issues were emphasized again. Respondents noted that it was difficult not
having a program that could automatically bring up words they struggled to remember, as one
explained: “Yes. It is nice in Anki when the hard cards automatically come up. | missed that.” Others
pointed to the inconvenience of tracking progress themselves, with one commenting: “Yes,
because it was inconvenient and | lost track of my learning progress pretty fast.” Finally, one
respondent simply described the process as demotivating: “Yes, it was boring, easy to forget to do it,
and took too long if | actually wanted to learn all of the 10 words each day.” In conclusion, the control
condition revealed challenges that were not in the Anki condition; these issues will be discussed

further in the following chapter.
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6. Discussion and Conclusion

This chapter presents the relevant findings from the previous chapter, followed by
recommendations for future research on vocabulary learning with flashcard programs and a
reflection on the current limitations of the study. The results showed that, on average, respondent
in the Anki condition learned more vocabulary during the treatment and retained more on the
delayed post-test compared to the control condition. Furthermore, the interviews revealed that
respondents in the Anki condition enjoyed learning vocabulary with Anki more and were more

likely to continue using the program.

Discussion

There were two research questions in the study that were answered by the results from the

three tests (pre-test, post-test and delayed post-test) administered through Google Form.

1. Is there a significant difference in vocabulary gains between digital flashcard using the
spaced repetition software Anki compared to the control condition?
2. Is there a significant difference in vocabulary retention between digital flashcard using

the spaced repetition software Anki compared to the control condition?

The first research question was addressed by analyzing the post-test scores, which revealed
that respondents in the Anki condition scored higher compared to the control condition. On
average, respondents in the Anki condition scored 10 points higher than those in the control
condition, and this difference was statistically significant (p = .02, n?> =.122). Although the

treatment affected respondents at varying rates, those in the Anki condition improved by an

92



average of 45% on the post-test, with all respondents scoring above 60%. In comparison,
respondents in the control condition improved by an average of 33%, with all scoring above 33%
on the post-test. The better performance in the Anki condition may be thanks to the treatment
itself; however, it might be other factors other than the treatment that caused the Anki condition
to score higher. Overall, the higher post-test performance in the Anki condition cannot be
explained by differences in study time, interference errors, or prior knowledge. Rather, it reflects
the advantage of having immediate access to a structured, premade learning tool. This finding
highlights the pedagogical advantage of offering learners structured resources rather than
allowing them to devise their own approaches, particularly when the goal is to maximize

vocabulary retention.

The methods used in the control condition varied, but common strategies included the use
of physical flashcards and reliance on the word lists through reading and writing the target
vocabulary. Previous research has shown that digital flashcard software outperforms both word
lists and physical flashcards in terms of vocabulary acquisition and retention (Nakata, 2008).
Furthermore, according to the hypothesis, the post-test scores were expected to be higher in the
control condition, as spacing does not typically facilitate short-term vocabulary learning.
However, previous research has noted that explicit vocabulary learning enables learners to
acquire a large amount of vocabulary in a relatively short time (Laufer, 2005; Schmitt, 2008).
Which algins with the current study were respondents in the Anki condition retained more of the
vocabulary in the four-weeks treatment. In addition, previous research has shown that when
spacing is applied effectively, it can facilitate faster and more durable vocabulary acquisition

(Steinel et al., 2007; Nakata, 2011). For these reasons, this may explain why the Anki condition
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still scored better on the post-test than the control condition. Another factor is that the four-week
period provided sufficient time not only to study the vocabulary but also to repeatedly review
difficult words through the Anki algorithm, which prioritizes vocabulary items that learners
found more challenging. Previous research has shown that such features in flashcard programs
can support more efficient vocabulary learning, and when combined with statistical feedback, can

further enhance learners’ motivation (Nakata, 2008; Pyc & Rawson, 2007).

The second research question was examined through the delayed post-test and the analysis
of the ten most difficult vocabulary items. Overall, the results indicated that the Anki condition
retained 32% of the learned vocabulary, while the control condition retained 17% with a
significant (p = .03, n*>.103), demonstrating that the Anki condition led to greater vocabulary
retention than the control condition. In addition, looking at the analysis of the ten most difficult
vocabulary items, the Anki condition retained 65%, compared to 37% in the control condition.
This difference was highly significant (p =.0034, n* = .238). Why these items had a higher rate
of retention than the overall results could be because of that they were tested three times, which
may have provided additional opportunities for reinforcement, unlike other items that were tested
only once or twice. Both these results align with previous research that show, spaced learning

leads to stronger long-term retention than non-spaced methods (Nakata, 2008).

Lastly, when examining the recall results, respondents achieved the same scores on both
receptive and productive tests. This contrasts with previous research suggesting that receptive
vocabulary is generally easier to retain than productive vocabulary (Mondria & Wiersma, 2004;

Schneider et al., 2002). However, when focusing specifically on the ten most difficult items that
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appeared in all tests, receptive vocabulary appeared was retained at a higher rate than productive
vocabulary knowledge, as illustrated in Table 8. For the overall results of these difficult items,

the difference was statistically significant (p = .0034, n*> = .238).

The first two research questions showed that the spaced repetition (SRS) program Anki had
a significant effect on both raw gains and retention of the 150 vocabulary items studied over four-
weeks. On average, respondents in the Anki condition gained 68 words and retained 51 of them,
losing 17 during the two-week delayed. In comparison, the control condition gained 48 words but
lost 23 during the same period. The current study was limited by the number of respondents who
participated as many were proficient in Japanese and the study wanted to target beginner
Japanese learners of Japanese. In hindsight, the vocabulary selected for the study could have been
more difficult, as previous research has shown that respondents often know no of the words
before the pre-test (Nakata, 2013). The current study tries to mitigate this limitation by the
analysis of the ten most difficult vocabulary items, which respondents did not know prior to the
study. These results also showed a statistically significant gain and retention advantage for the
Anki condition in this subset. Future research should take greater care when selecting vocabulary
items; however, designing a study that reflects more realistic learning conditions is not without

value.

The final research question answered by interview questionnaire administrated during the

fourth week of the study through Google Form.

3. What are the respondents’ perceptions and experiences regarding the effectiveness of

vocabulary learning strategies in the control condition compared to the Anki condition?
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The two interview questionnaires were analyzed, and the results revealed a wide range of
responses regarding the respondents’ experiences and their perceptions of their own study
strategies. The answers presented in the previous section represent only a small snapshot of the
total responses, as it was not possible to include all of them in the current study. Since the
interview questions varied somewhat, this led to differences in the responses between the
conditions. Nevertheless, all relevant answers provided by the respondents were included in the

analysis.

The Anki respondents generally reported a positive perception of the program and, as a
result, found studying Japanese more enjoyable during the four-week period. This reaction was
consistent among all respondents who used the Anki deck, regardless of whether they were
previous users or new to the program. The overall impression was strongly positive, with a mean
score of 3.76 out of 4 (SD = 0.43) when respondents were asked whether they liked using the
program, and no negative ratings were reported. Several comments reflected this sentiment, such
as: “I really love using it, I just review and then I'm done.” While Anki is widely regarded as a
beneficial tool, specifically for vocabulary learning. In contrast, the control condition gave more
mixed feedback. While some respondents acknowledged benefits to physical flashcards (e.g.,
reinforcing memory through writing), they also noted practical challenges such as bulkiness,
inefficiency, and the difficulty of tracking progress. The control condition scored slightly lower,
with a mean of 2.88 out of 4 (SD = 0.78). Nevertheless, many respondents still saw value in their
chosen methods. Physical flashcards were praised for reinforcing learning through handwriting.
For example, one respondent noted: “/ think creating your own cards and writing the words at

least once each is a large benefit.” This observation aligns with previous research, which has
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shown that self-created flashcards can enhance vocabulary retention more effectively than pre-

made materials (Dodigovic, 2013; Lei & Reynolds, 2022).

In addition, respondents acknowledged certain challenges, most notably the requirement for
daily commitment. one noted that reviews could accumulate quickly if skipped, which at times
caused stress. As one respondent explained: “I have been using Anki for two years now, so it’s
mostly a daily routine. It can be a source of stress at some times.” Others reported difficulties
with remembering similar vocabulary items, particularly words beginning with the same
hiragana, as well as frustration when repeatedly reviewing the same words until they were
successfully recalled. One respondent described this as: “Looping through the same 5—8 words at
the same time, failing to remember any of them.”” These issues, however, were attributed more to
the inherent demands of vocabulary learning than to flaws in the program itself. Overall, positive
impressions of Anki outweighed these minor frustrations, reinforcing its value as a vocabulary
learning tool. Control respondents, by contrast, found their self-created methods time-consuming,
inconvenient, and often demotivating. They frequently mentioned problems with portability,
consistency, and the absence of automatic scheduling. As one respondent reflected: “When I look
back at the update I made to my method I notice that it’s just an attempt at physically remaking

Anki.”

The findings suggest that Anki and other spaced repetition systems (SRS) can serve as
viable and user-friendly tools for educators, with strong potential to enhance vocabulary learning.
All respondents in the Anki condition reported finding value in integrating the program into their

classroom learning and expressed interest in continuing to use it after the study. They also noted
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increased motivation, which aligns with previous research showing that new technologies,
especially those with multimedia capabilities, can enhance both enjoyment and motivation
(Oblinger, 2005; Nakata, 2013). These responses indicate that Anki shows promising results for
both educators and learners. Moreover, the simplicity of creating a premade deck containing the
required vocabulary can help reduce the workload associated with vocabulary instruction, thereby
allowing teachers to devote more time to other aspects of language learning. However, it should
be acknowledged that this program may not work equally well for everyone. As some
respondents suggested, the use of Anki in the classroom should be viewed as an optimal option
rather than a mandatory requirement. In contrasts, the control condition responses were more
mixed. While some believed their chosen methods could be useful for studying class-related

vocabulary, most expressed doubts about their suitability for classroom integration.

6.1 Limitations of the study

The current study has several limitations that need to be addressed. First, there were some
mistakes in the study vocabulary provided to both the Anki and control condition. All
respondents were asked whether they were negatively affected by these mistakes, but according
to their feedback, they did not notice them. Furthermore, during the pre-test stage, some
respondents contacted the researcher to point out errors, which were swiftly corrected.

Nevertheless, this meant that some respondents were exposed to mistakes while others were not.

Second, there were major issues related to unclear instructions in both conditions regarding

how to complete the treatment. For example, although all Kanji included in the vocabulary list
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and flashcards were not mandatory to study, this was not clearly stated, and only some
respondents received clarification after asking. In addition, the instructions stated that
respondents should ignore the definition because a given word could have many translations, yet
in practice, the translations provided in the study were treated as the correct answers in the recall

tests. This inconsistency may have influenced the way respondents approached the study.

In addition, a lack of consistent communication created further difficulties, such as
incorrect settings and skipped days that could have been avoided with clearer guidance.
Moreover, because of the online nature of the study, it was not possible to intervene if cheating
occurred during the exams, and no measures were in place to prevent this. Some respondents also
delayed their work and were slow to reply. For example, the timing of the post-test and delayed
post-test varied, with some respondents completing them several days apart duo to respondents’
schedules coming in the way. Furthermore, the interview questions were largely unstructured and
did not closely align with previous research, which reduced their effectiveness. Nevertheless,
open-ended qualitative questions with detailed responses still had the potential to yield valuable

insights.

Finally, the lack of respondents who had no prior experience with Anki may have
influenced the results, and a more balanced sample could have produced outcomes different from

those observed in the present study.
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6.2 Recommendations

Based on the results of the study, spaced repetition software (SRS) demonstrates value for

vocabulary learning. However, since the current study assessed only receptive and productive

vocabulary knowledge through recall tests, future research should employ additional assessment

instruments to measure respondents’ receptive and productive vocabulary knowledge before and

after the treatment.

Second, the current study tested vocabulary learning only through flashcards that presented

an L1 definition paired with the target word in the L2. Future research is recommended to
incorporate additional information into the flashcards, such as example sentences, images, or

video which may help learners encode vocabulary more effectively.

Finally, while the present study demonstrated the spaced repetition system Anki to be
effective for vocabulary learning, it was limited to nouns. Future research should therefore
explore other word classes, such as verbs and adjectives, as well as grammar-related items. In

addition, larger sample sizes are needed to increase the generalizability of the findings.
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Appendices

Appendix A Consent Form

UNIVERSITET

Consent Form for Participation in Research on Memory

Emin Gaaya
1 understand the Purpose of the Study

This research project aims to investigate memory retention of vocabulary in language learning.
Participation in this study will contribute to a better understanding of how vocabulary acquisition can
be improved. Furthermore, information on the study will be explained in a separate paper provided

to the participants that are joining the study.

1 understand what Participation Involves
If you agree to participate, you will be asked to:

1. Either use a program to study vocabulary or follow your study method.

2. Participants will take part in a pre-interview at the start of the study, followed by a
vocabulary assessment test.

3. Participants will later complete a post-test, followed by an additional test later. No
preparation is required for these tests.

4. An additional post-interview will be conducted to gather additional insights.

5. Participants using the program will be asked to share the data generated from their usage.

This does not apply to those using their study method.

1 understand that this is a Voluntary Participation

Your participation in this study is entirely voluntary. You are free to refuse to participate or

withdraw from the study at any time without any negative consequences.

Consent form page 1
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UNIVERSITET

1 understand that my participation will remain confidential

All data collected during this study will be anonymized and used solely for research purposes. Your
identity will not be disclosed in any reports or publications. The data, including interview recordings

and personal information, will be securely stored until the completion of the study.

Furthermore, excerpts from the interview may be quoted in [the thesis, presentations, published

papers.].

I understand the Risks and Benefits

There are no significant risks associated with participating in this study. The benefits include
contributing to academic research on memory and language learning, which may help improve
educational tools and methods in the future. Additionally, participants will benefit from learning

new vocabulary, supporting their language-learning journey.

1 understand the Obligations

Study 10 new words each day until you have seen 150 words. After that, continue actively
reviewing these words daily, using your method or following the program's instructions. After four
weeks, you are no longer required to study the vocabulary. One must follow the instructions of the
study to keep the research as valid as it can be. Be honest and do not use outside materials or

assistance.

Consent form page 2
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Consent
By signing below, you confirm that:

1. You have read and understood the information provided about this study.

2. You will also have the opportunity to ask questions about the study, within the limits of
what the author is permitted to disclose.
You voluntarily agree to participate in the research as described.

4. You consent to the use of your data for the purposes of this thesis, with the understanding
that it will be anonymized and deleted after the study is completed.

5. Tagree to follow the study as instructed and be honest without cheating.

Email: ..o

Telephone: .......coiviiiiiiii

IO, et

Consent form page 3
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Appendix B Study Log

Please document how much you study every day. This will be helpful when comparing the
program with the self-study method.

Study Log Table

Day

Date

Time Studied (minutes)

Study Log
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Appendix C Vocabulary List

72U A3 <R university
D@ 9 A< W B international student
AT 9D HIK major

L b 725 AGE friend

1Z1E A B Japan

T Ao 7GR telephone

72 E A 4 name

U E0 R economics

Z 9 23< I.% engineering
B U BUA politics

Ao Z ) FHK school

M O B shopping
¥ K dog

AT M cat

& A person

&b A child

L % LA GE photograph
1372 4E flower

XA THR meal

Ok D WA BT hospital
&} 1ili older sister

¥ & 5 & younger brother
& X 972\ SLEf brothers and sisters
2 L% &2 company

L k< &9 fE cafeteria
A I RS glasses

< %% Hcar

$572 0 B stomach

SA < 30 literature

AL L EES history

WL % EF doctor

L @ 5 Efha housewife
AT L St lawyer

W1 9 & B younger sister
ME 4E umbrella

S5 AT wallet

L A5 A Hili newspaper
LTV BERE watch

% X #i in front (of)

72 H O Y food

DI b D B drink
<726 D 1KY fruit

D X 29 JifAT travel

9 7 i sea

L@ < 72V 158 homework
7oA Uk 5 OVEEAE H birthday
/A0 U 5 Chinese character
B7h i 54 money

P& % snow

B A KR temperature

5 & winter

M LW A 2351 B office worker
LI & 5 job

Z 9 b 2 %hE efficiency

L 9 A 43 winning an election

L U 3Z#F support

1T 9 L EF hat

P 5 PAE X < BEF post office
Hw H ZT< U A HIEA Chinese
R\ T BEEE English

ZN7N BLE movie

BADBL HH music

&5 L Gk magazine

BH % 7K green tea

79 7K water

W% % house

12 % D fif#) baggage

Th & X electricity

TA L% FEH train

<2 [# country

ME < IR family

BLWE A BF: S A grandfather
BiEd S BEE A old lady
HH R father

%1% £ mother

Bz 5. older brother

TAh L 9 BHE tradition

o< {5 taking an active part
LA < % contact

Hl1Z D HiF5 Region

T2 9 fEH[ tendency

Z 9 < BF passing an examination
A% Jefl Ancestor

72 & < XF5R countermeasure
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14U AL sunny weather

& [ rain

L w %\ flfH Type

TAY x< &) electric power
R i 4 hygiene

o0 X 9 MEE free of charge
LAY A ZR#k forest

£\ T4 Destruction

SE < WHEL desert

5 k& A B74: money saved up
Z DS A )R coast

WONE B snoring

FAY &5 JFE raw materials
134 L D k) peninsula

B k< Ho [EHE directly

% 5 % 5 4844 imagination

M L @G song lyrics

XE ) ' hope

A A IR cause

TAED {5 folklore

12 & OV [k Pimple

B & < BUK policy

5 &b i 3 Thesis

0% <H N bad-mouthing
M A L EE Monitoring

& b fossil

> & PR decision

BHUNE U BEIR ambiguous

52 9 A3 misfortune

L@ UAZ 9 3 A2 protagonist
15 0 A law

L w > 15> Hifi bleeding

CXx 5 L& 7 common sense
~UE LEE weapon

L@ o & A HPE childbirth

T E-2 FIET (criminal) punishment
X |2 A BT responsibility
AT L joint

Y U A FIiH profit

L X 9 ®W FEH proof

w95 Lwp o WIL absorption

& E X intention

R D3I FHH Smile

L@ 9 23A B habit

& ¥ < L& memory

Z T [EE fixed (in place)
L@ 9 L X< thk getting a full-time job
L OV D HZ vote

7o & R attitude

L 9 A A Ftia debate

M L % [ gratitude

Mo Z 9 parentheses

23 BEFK injury

FA L x5 Bl% phenomenon
2 < & < JELS Acquisition

N AE H 38L& mountain range
& X 9 LATH event

72N &5 N content

D> HF painter

& 5 < FL#k record

WU L 4 business card

F A& A Bl cash

1A 0 JLSE crime

M\ Z A Taking care of [Old People or Sick People] 'L A % A beautiful woman Cw 9 HH freedom

All 150 Japanese English word pairs from the study
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