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Abstract

This paper presents the preliminary results from the second phase of a study in which participants
are studying a TOEIC wordlist using spaced repetition software (SRS). The overall aim of this
study is to investigate whether increased usage of the SRS leads to statistically significant gains
in TOEIC overall and reading scores. The aim of the second phase of the study is to replicate the
first stage of the study, which used the SRS Anki and yielded disappointing results, with the more
feature-rich and user-friendly SRS Cooori, and to compare participant attitudes to them.
Participants were given a 640 item TOEIC wordlist, and access to this list in Cooori, and asked to
study it over one academic year. Participants are tested on their knowledge of the items via 20
item multiple-choice quizzes every two weeks in order to encourage regular study. TOEIC scores
at the start of the project will be compared to those at the end, and attitudes are obtained through
administration of a survey. This working paper presents preliminary attitudinal data, which
suggests participants favor Cooori over Anki, and preliminary usage data, which shows greatly
increased usage in the second phase of the study compared to the first. As final TOEIC scores
are not yet available, SRS usage is correlated with quiz scores using a non-parametric test. The
results suggest that TOEIC scores predict quiz scores, and that while SRS usage does not yet
strongly predict quiz scores, usage of the ‘quiz’ feature of Cooori does predict scores. Preliminary
results show increased SRS usage and more positive attitudes when compared to the first phase,
and encouraging results from the correlations between Cooori usage and quiz scores.

Context

The Global Communication Department at Hiroshima Bunkyo Women’s University

Hiroshima Bunkyo Women'’s University (HBWU) is a small, private women’s university in the
outskirts of Hiroshima, Japan. It currently has approximately 1400 students and five departments.
In 2010 a new Global Communication Department (GCD) was established at the university. The
GCD aims to produce graduates with the skills necessary to compete in an increasingly globalized
economy in the 21 century. Perhaps the most important of these GCD graduate skills is seen to
be English language proficiency, as the English language remains the dominant language of



international business, trade and tourism (Crystal, 2003). In an effort to obtain an objective
measure of GCD student progress in English language proficiency for the business sphere, GCD
uses the Test of English for International Communication (TOEIC). A brief description of the
TOEIC and reasons for choosing it as the primary measure of GCD student English proficiency
are given in the following sections. This is followed by a rationale for this study supported by a

brief literature review.

The Test of English For International Communication (TOEIC)

The TOEIC is a test of business English, which is well known in Japan. It has a 45-minute listening
section with 100 items, and a 75-minute reading section with 100 items. Each correct response is
worth five points, and candidates can achieve a maximum score of 495 on each section. The
TOEIC was first administered in Japan in 1979 and has risen to become one of the most widely
used and accepted tests of business English proficiency, both in Japan and abroad (McCrostie,
2009). The TOEIC is taken by more than five million people each year (Educational Testing
Service, 2007), and was taken annually by more than 1.7 million people in Japan in the late 2000s
(Kamijo, 2010). In Japan minimum TOEIC scores are often stated in job advertisements, and
TOEIC scores are sometimes set as requirements for promotion within companies or for postings
overseas (Institute of International Business Communication, 2013). Also, there is an increasing
trend for Japanese high schools and universities to set a target TOEIC score for their graduates
(Takahashi, 2012), with several universities also using the TOEIC for English course placement
purposes (Yazawa, Takeuchi & Mochizuki, 2009).

An Imperative to Raise GC Department TOEIC Scores

In an attempt to set a high standard for English language proficiency for graduates from the new
GCD, HBWU set an ambitious minimum requirement for graduates of TOEIC 600. However, when
the first cohort of GCD students graduated in early 2014, unfortunately very few students had
achieved this standard. Indeed only three students out of 18 graduates or 17% of the cohort had
achieved this target.

‘We believe that it is important that the target of a TOEIC score of over 600 for GCD graduates be
met for three reasons. Firstly, for students it will enhance their chances of finding a good job in
which they can utilize their English skills upon graduation. Secondly, for teachers and
administrators in the GCD, and in the Bunkyo English Communication Center (BECC), which
handles many English language classes for GCD students, it will provide accountability for the
efficacy of the English language program. Finally, for the university higher TOEIC scores will be
useful for public relations and advertising purposes.

Washback from the TOEIC 600 Target on the GC Department Curricula

‘Washback’ refers to the influence of testing on classroom instruction, and assumes that
stakeholders, including teachers, learners and administrators “do things they would not
necessarily otherwise do because of the test” (Alderson & Wall, 1993, p. 5), both in and out of the
classroom. The setting of a TOEIC score of 600 target for GC graduates has caused washback on
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the GCD curriculum. Three of these washback effects are apparent to the authors of this paper.
The first is the creation of GCD courses that teach TOEIC test taking strategies and give test
practice, which were set up by Japanese GCD faculty. The second is the creation of cooperative
learning groups by foreign teachers of GCD students in the BECC, in which first and third year
students collaborate to study for the TOEIC. The third is having GCD students study a TOEIC
vocabulary list using Spaced Repetition Software (SRS). This paper describes this third project
and gives some preliminary results of its second phase.

Literature Review

Genesis of the SRS TOEIC Word List Projects

In an effort to boost GCD students’ TOEIC scores, the authors of this paper had the idea of having
students study a TOEIC word list using SRS. The rationale for this is given in the following
sections, each supported by a brief literature review. Firstly the reasons for introducing a TOEIC
word list are given, followed by a brief description of the word list chosen. Next an outline of the
advantages of SRS over regular flashcard memorization is given, along with a short review of the
evidence for the importance of vocabulary as a component of reading and listening comprehension.
Finally, previous studies on SRS for language learning are briefly reviewed.

Word Lists

Word lists for language learning are based on computer corpus analysis, which scans large
amounts of text to identify the most frequent words used. The resulting lists allow language
learners to focus their study on the most useful words for communication and comprehension
without wasting time learning low frequency words, which they are unlikely to encounter often
(Maera, 1995; Nation & Waring, 1997). We believed that by introducing a word list targeted at the
TOEIC we could help learners study more effectively for the test by prioritizing the study of those
words that are most likely to appear in the test.

A TOEIC Word List

The TOEIC vocabulary list chosen for this study was one constructed by Chujo and Genung
(2005) based on a corpus of retired TOEIC tests, practice TOEIC tests and common Japanese high
school textbooks. They analyzed this corpus to find words which commonly appear in the TOEIC
but are unlikely to be known by the typical Japanese high school graduate, thus creating a list of
640 words that would boost the word coverage of Japanese university students to the 95%
knowledge of words, or ‘threshold’ (Nation, 2001; Read, 2000) needed to comprehend a typical
TOEIC reading section text. Chujo and Genung’s TOEIC word list was thought to be the most
suitable for GCD students, because it is targeted specifically at Japanese university students, and
it also seemed to have a sound methodology behind its construction. In addition, no previous
studies have investigated the effects of systematic study of this list on TOEIC scores.

The Relationship Between L2 Vocabulary and L2 Reading and Listening Comprehension
A number of studies have shown a significant relationship between second language (L2)



vocabulary knowledge and 12 reading comprehension (Laufer, 1992; Maera & Jones, 1989;
Brisbois, 1995). Other studies have also found a clear relationship between L2 vocabulary and 1.2
listening comprehension (Chiang, 2007; Mehrpour & Rahimi, 2010). Given that the relationship
between L2 vocabulary and L2 listening and reading comprehension is clearly supported by
research, the authors considered it worthwhile to investigate if raising student knowledge of
words that are likely to appear on the TOEIC could have the effect of increasing student gains on
the TOEIC test. However, the question of the best way to teach this vocabulary list to students
remained.

Choosing a Vocabulary Learning Strategy

There is evidence that deliberate focused study of words leads to faster retention of new words
than is acquired through ‘incidental learning’ or learning through simply reading and listening to
lots of level-appropriate L2 material (see Nation, 1982 for an early review of such studies). Nation
and Waring (1997) recommended two strategies for helping learners to memorize the meaning of
important L2 words. The first strategy is mnemonics and the second is flashcards. In the
mnemonics strategy learners memorize an L2 word by linking it to a mental image, sound or
phrase. For the flashcard strategy learners memorize a word by writing the L2 word or phrase on
one side of a flashcard, and writing the first language (L1) equivalent on the other side. Learners
then test themselves by attempting to recall the L2 meaning of the L1 word on the other side of
the card, and vice versa.

For this study the mnemonic technique was thought to be impractical, as either the researchers
or the learners would have to come up with mnemonics for the 640 words on the TOEIC word
list. In addition there is some evidence that the mnemonic strategy does not lead to long-term
retention of words for Japanese learners of English (Iodine-Shirai, 2007). The researchers decided
to utilize a version of the flashcard strategy for this study, which also employs spaced repetition.
The advantages of spaced repetition and particularly Spaced Repetition Software SRS are briefly
outlined in the next section.

The Advantages of Spaced Repetition Software

The spacing effect refers to the phenomenon whereby “for a given amount of study time, spaced
presentations yield substantially better learning than do massed presentations”, and has been
understood for more than a century (Dempster, 1988, p. 627). Spacing allows for more efficient
learning as long-term memory retention is improved, and hence less time is required to relearn
forgotten material. Its effectiveness has been demonstrated with vocabulary acquisition (Bahrick
et al., 1993), and moreover the spacing effect has been shown to also increase the efficiency of
reviewing previously learned material by allowing an increasingly large amount of time between
subsequent reviews of retained knowledge (Cepeda et al., 2006). Thus the spacing effect can be
utilized in two ways: to make both the initial learning and subsequent review of material more
efficient.

Advances in computing power have allowed software developers to create computer programs that
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utilize the spacing effect to make learning and review more efficient. One of the earliest examples
of this was the first spaced repetition software system Supermemo (Wozniak, n.d.), which
demonstrated the rich potential of utilizing the spacing effect in computer software. Supermemo
paved the way for, and was eventually superseded by, a number of feature-rich and free to use
SRSs, such as Anki (Elmes, n.d.) and Mnemosyne (2014).

SRSs utilize the spacing effect in spacing the presentation and review of electronic flashcards. The
user either creates their own ‘decks’ of cards or downloads a pre-made set, which contain a
problem or question on one side and the answer on the other. The user views the card and
attempts to recall the answer to the question. She then presses a button to reveal the answer on
the reverse side of the card and rates herself on how well she was able to recall the knowledge
from a choice of three or four levels. Options typically include an incorrect option and a few
differing levels of how easily the user was able to produce the answer, with the next review time
ascending with the ease of recall. Review times increase with subsequent successful recall, from
a few minutes up to many years. Insufficient recall schedules the card to be presented again more
frequently.

Previous Studies Using SRS for L2 Vocabulary Learning and Justification for the Present Studies
Researchers advocate the use of SRS as a superior way to learn L2 vocabulary lists (Goodwin-
Jones, 2010), and some previous research has shown the advantages of SRS over more traditional
forms of language learning. For example Miles and Kwon (2008) showed that SRS had superior
learning outcomes to traditional classroom vocabulary learning, and Hirschel and Fritz (2013)
showed that using an SRS resulted in slightly better long-term vocabulary gains than using a
vocabulary notebook. Ko and Gorenson (2014) also found that use of an SRS resulted in
statistically significant improvements in receptive and productive vocabulary for Korean students
after ten weeks of study; however, a methodological weakness was that their study lacked a
control group.

Agawa, Black and Heriman (2011) examined the effect of having 76 second year Japanese
university students study a TOEIC word list using the SRS Word Engine for around 30 minutes
per week for eight weeks. Effects of the SRS study were examined by correlating SRS study time
and TOEIC scores, and by comparing participants’ TOEIC gains to previous years’ cohorts over
the same period. This study found no statistically significant relationship between amount of SRS
study and TOEIC scores, nor did it demonstrate a statistically significant TOEIC score gain over
previous cohorts. However, shortcomings of this study were the short length of the intervention,
and the small amount of overall study time using the SRS.

In spite of the growing research body into the use of SRS for 1.2 vocabulary learning, we know of
no research into the effects of using an SRS to practice a test-specific vocabulary list on improving
scores for a standardized test over a longer term period of one academic year. Nor do we know
of any research into learner attitudes to such a longer-term pedagogical intervention. The two
studies reported in this paper aim to address these gaps in the research.



A Two Phase Research Project

This research project consists of two major phases. Phase one took place in 2012 and used the
SRS Anki. Based on shortcomings of the Anki SRS revealed in the first phase, a second phase of
the project is underway in 2014 utilizing the SRS Cooori. In the next two sections the methodology
and results of the Anki project are briefly summarized, follow by a description of the phase two
project utilizing Cooori.

The First Study Using the SRS Anki

In 2012 all GCD first and second year students were required to study the TOEIC word list with
the SRS Anki for one academic year. There were 24 first year participants with a starting mean
TOEIC score of 314 and a standard deviation of 69, and 28 second year participants with a starting
mean TOEIC score of 389 and a standard deviation of 82. Participants were given a paper copy of
the TOEIC word list and also were given an online Anki account with a deck of the TOEIC word
list installed. During semesters 1 and 2 participants were tested on an incrementally increasing
range of the word list with vocabulary quizzes every few weeks. Participants were expected to
study an additional 50 words from the list every two weeks during semesters 1 and 2.

To assess the motivational effects of studying the TOEIC word list with Anki a survey was given
to the participants at the end of the study. To assess the effects of studying a TOEIC word list
with Anki on students’ TOEIC scores the difference between pre and a post TOEIC scores were
compared to the previous year’s cohort’s annual TOEIC gain. In addition, statistical tests were run
to check for correlations between the amount of Anki study of the TOEIC word list and annual
TOEIC gains.

Results of the motivational survey showed that students did not understand the benefits of SRS
over other vocabulary learning strategies, with many students preferring to study the paper copy
of the word list. Students also requested a pronunciation feature, and example sentences for the
SRS flash cards. Furthermore, no statistically significant differences were found between the 2011
first and second year GCD cohorts” annual TOEIC gains, and the gains of the 2012 first and second
year GCD cohorts who studied for a year with Anki. Also, no correlation was found between
amount of Anki study and annual TOEIC score gains. The main reason for the lack of an apparent
effect on TOEIC scores was judged to be insufficient amount of study time, and lack of regular
study on the SRS (see Bower & Rutson Griffiths, 2014 for a complete description of phase 1 of the
project).

Methodology

The Second Study Using the SRS Cooori

The second phase of the study was designed in order to replicate the first phase and improve upon
its problematic features. The participants are 39 first year students with an average starting
TOEIC score of 317.7 and a standard deviation of 91.3, and 33 second year students with an
average TOEIC starting score of 415.9 and a standard deviation of 96.47. All students were
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required to study the same TOEIC word list, which was provided in an SRS for students to use.
Additionally, students in the second phase all have their own iPad minis, given to them upon
entering the university, that they can use to study in class or at home (see Runnels & Rutson-
Griffiths, 2013). Students were also given the full list of words, translations and example sentences
in the form of a PDF downloaded to their iPad minis. As in the first phase of the study, participants
are quizzed every few weeks on their knowledge of increasing numbers of the word list. Students
were also surveyed for their attitudes to the TOEIC list and using an SRS; the survey was
delivered after 30 weeks in the first phase and after 6 weeks in the present study, and will be
delivered again after 30 weeks. The surveys were delivered online, and contained twelve common
items, ten of which were statements rated on a 6-point likert type scale, and two of which were
open-ended responses.

Improvements

Based upon the first phase study results, and feedback obtained from the phase one motivational
survey, the following areas were identified as possible areas of improvement: adding example
sentences and audio for each word, improving the user interface, better explaining to students the
benefits of using an SRS, and encouraging them to study more. As some of these issues, such as
user interface, could not be solved by continuing to use Anki, the present study was carried out
using the online SRS Cooori (2014) in collaboration with its creators. Using Cooori allowed the
shortcomings of the exploratory study to be improved in the following ways.

Example Sentences and Audio

For this study, at least one original example sentence was written for each item. A recording of
each sentence, read by a native English speaker, and a Japanese translation was made for each
sentence. Audio was also recorded for all individual vocabulary items. In contrast to a card in Anki
in the first phase of the project, which presented students with only an item and its translation,
Cooori presents students with an item and its translation, an example sentence and its translation,
and audio for both the item and the example sentence (see Figure 1). These sentences and audio
are also taken advantage of in Cooori by providing students with listening questions and fill-in-the-
gap questions in addition to flashcards.

Improved User Interface

As well as containing more information for students when studying, the interface for Cooori is
more user-friendly (see Figure 1). When reviewing cards, the number of buttons available for
students to grade how well they remembered an item are reduced from four in Anki (very easy,
easy, good, again) to a more readily understandable two in Cooori (I knew it, I didn’'t know it). As
all students have their own iPad minis for use in class, students are able to open Cooori on their
devices and start studying immediately, both in and out of class, which is hoped to encourage
more usage (see below).

Better Explanations for Students
Many students in the exploratory study reported that they did not understand the benefits of



using an SRS (see Figure 2). In the current study, representatives from Cooori visited the
university to give all students an induction in using Cooori on April 16™ 2014. Cooori also has a
number of explanatory features on its website, such as FAQs and videos, that students can access
at any time.

Encouraging Students to Study More

As student usage on the SRS was disappointing in the first study (see Table 1), efforts to increase
student usage were increased. In addition to classroom time being given to students to study using
Cooori, students receive weekly emails from Cooori encouraging and reminding them to study
and were provided with the incentive of small prizes to use Cooori during the summer vacation.
Cooori itself also contains a number of features that may encourage students to study more.
Students are able to view their progress on a number of measures on the ‘progress’ page. Students
are also able to use the ‘quiz’ function to test themselves on sets of 50 words. This feature, which
is separate from the spaced-repetition ‘learn’ mode, is expected to be useful for students wanting
to revise before taking an in-class test (see Table 4 in the results section) and may encourage
familiarity and willingness to use Cooori.

Figure 1: The User Interface in Cooori’s SRS Mode
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Research Questions
The research questions for this study are:

1. Do cohorts using Cooori to study a TOEIC word list for one year have a statistically
significant greater gain in TOEIC scores than previous cohorts using Anki?

2. Do Cooori repetitions correlate with TOEIC reading and listening score gains?
Do cohorts using Cooori report more positive attitudes to spaced repetition software
than cohorts using Anki?

4. Do cohorts using Cooori study more regularly, and in greater amounts than cohorts
using Anki?
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Results and Discussion

Usage - Anki and Cooori

Total usage comparing the first study and the present study are shown in Table 1. Usage for the
present study covers the period for which Cooori was used in the first semester of 2014
(approximately 16 weeks). Final usage data (30 weeks) for the first study is presented, as only
final usage data for Anki is available. The results show that students have been doing an average
of 30 extra reviews per week in Cooori compared to Anki. This is a considerable number of extra
reviews, but it is difficult to compare number of reviews directly due to the differing amounts of
data presented on the flashcards in each SRS. Students in the first phase Anki study were
presented with less information on each card, and were able to move onto the next card more
quickly. There was also evidence in the first phase data that some students were not paying
attention to the cards on screen, but were instead ‘button mashing’ and going through as many
cards as quickly as they could to try and finish. For example, one student had an average answer
time per card of only two seconds. As Cooori contains listening and fill-in-the-gap questions, it is
less likely that students will button mash and get through cards quickly without paying attention.

More significant is the average number of learning sessions per week. Students in the first phase
were on average only using the SRS once a week. As Anki, and all similar spaced-repetition
software, is designed to be used daily (Elmes, 2014), once a week usage is not sufficient to benefit
from the spacing effect. The average weekly sessions in the present study was more encouraging,
with an average of 4.08 study sessions per week being closer to the ideal daily usage.

Table 1: Summary of Usage for the First and Second Stages

Total A Kl
Total | Average weekly O_ a verage ?vee v
SRS Cohort . . review learning
reviews | reviews/student . .
sessions | sessions/student
1st year (n=23) 24,826 35.98 490 0.71
Anki
2nd year (n=27) 87,264 107.73 693 0.85
(30 weeks)
Total (n=50) 112,090 74.73 1,183 0.79
1st year (n=39) 62,269 99.79 2,383 3.82
Cooori
2nd year (n=33) 58,266 110.35 2,314 4.38
(16 weeks)
Total (n=72) 120,535 104.63 4,697 4.08

Note: Final Anki usage data was not available for all students.

The usage data from students who used the quiz feature in Cooori, not available in Anki, is
presented in Table 2. Quiz answers are not a part of Cooori’s SRS function, and so are not included
in the data presented in Table 1, but it can be seen that students are using this feature a significant
amount.



Table 2: Summary of Usage for Cooori’s Quiz Feature

Total quiz | Average weekly . | Average weekly
: Total quiz . .
Cohort answers quiz answers/ . quiz sessions/
sessions
(16 weeks) student student
1st year (n=24) 16,313 42.48 606 1.58
2nd year (n=28) 23,642 52.77 816 1.82
Total (n=52) 39,955 48.02 1,422 1.71

Attitudes - Anki and Cooori

Attitudinal data collected from the common items in the surveys distributed to students are shown
in Figures 2 and 3. As data were collected at different stages of the two studies, attitudinal data
for the present study is considered preliminary, and some differences in results may disappear by
the time the final survey is administered after 30 weeks.

Figure 2: Comparative Survey Responses to Likert Type Items About SRS

I enjoyed studying the TOEIC wordlist
with (SRS).

I understand why SRS is an effective way

Cooori
to study vocabulary.

® Anki

I think that (SRS) is an effective way to
study English vocabulary.

Figure 2 shows student attitudes to using SRS and their level of understanding of why it is
effective. Students in the current study reported higher levels of enjoyment and understanding
SRS when compared to the first phase study. Figure 3 shows preferences and self-reported
behavior in regard to SRS and the paper or PDF list. Whereas students in the exploratory study
showed little overall difference in preference for the SRS or paper list, students in the current
study report preferring to use the SRS, Cooori. Students using Cooori also reported that they
study outside class using the SRS rather than the PDF list, in contrast to the users of Anki, who

Figure 3: Comparative Survey Responses to Likert Type Items About Preferred Study Method

I preferred to study using (SRS).

I preferred to study using a
(PDF/paper) list.
Cooori
I mainly used (SRS) to study outside of ® Anki

class.
I mainly used the (PDF/paper) list to
study outside of class.
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as a group reported using the paper list more than the SRS.

The Relationship Between TOEIC Word List Quiz Scores and Cooori Repetitions

The following section examines the relationships between the amount of study on Cooori flash
cards and Cooori practice quiz questions with scores on TOEIC word list quizzes administered in
class. The results give a very preliminary indication of possible effects on TOEIC scores from
studying a TOEIC word list with Cooori.

In semester 1, 2014 all first and second year GCD students took a twenty-item quiz on the TOEIC
word list approximately every two weeks. The dates of the quizzes are shown in the appendix. As
this paper represents just a preliminary analysis, only the results of the final quiz of the semester
(Quiz 6) are analyzed. The final TOEIC quiz of the semester consisted of ten items testing words
from the list range 251-300, and ten items testing words from the list range 1-250. All of the quiz
questions had the same multiple-choice format, which had quiz takers choose the best option from
four word choices to complete a sentence (see Figure 4). The key and all distractors for the quiz
items were taken from words 1-300 of the TOEIC word list. The quiz had a Cronbach’s alpha or
coefficient of internal consistency of 0.8, which is considered to be ‘good’ reliability and within the
acceptable range of 0.7-0.9 (Tavakol & Dennick, 2007).

Figure 4: TOEIC Word Quiz 6 Item

My favorite non-alcoholic is iced tea.
Select one.

C) beverage D) manufacturer

A) promotion B) appliance

Several of the variables to be analyzed did not meet the assumptions of normality based on
Shapiro Wilk tests of normality in SPSS. Therefore to test for the relationship between TOEIC
word list Quiz 6 scores and students’ beginning TOEIC scores, Spearman’s Rho, a non-parametric
test for correlation, was run. The results of the test are shown in Table 3. Only those students
who had taken the TOEIC after entering the GC department, and who also took the final TOEIC
word list quiz were able to be included in this analysis.

Table 3: TOEIC Word List Quiz 6 Score Correlations with Beginning
TOEIC Scores Using Spearman’s Rho

TOEIC TOEIC TOEIC
Total Listening Reading
First Year (n=34) r=.698** r=.709** r=.462**
p=.000004 | p=.000003 | p=.006
Second Year (n=28) r=.542* r=.312 r=.607*
p=.003 p=.106 p=.001

*Correlation is significant at the 0.05 level (two tailed)
**Correlation is significant at the 0.01 level (two tailed)




TOEIC word list Quiz 6 scores correlated significantly with TOEIC reading and overall TOEIC
scores both for first and second year students. TOEIC listening scores also correlated significantly
with the TOEIC word list Quiz 6 scores for first years, but not for second years. Scores on the
TOEIC Quiz 6 account for around 29% of the variance in TOEIC total scores for second year
students, and nearly 49% of the variance for first year total TOEIC scores. The difference between
the amount of variance accounted for is likely due to the different dates of TOEIC administration:
the TOEIC was administered three months earlier for first years and six months earlier for second
years. Given the clear relationship between TOEIC scores and scores on TOEIC word list Quiz 6
we would argue that if Cooori study of the TOEIC word list seems to have an effect on TOEIC
word list Quiz 6 scores it would bode well for showing a later effect on TOEIC reading scores
after one year of study with Cooori.

Next, total repetitions of Cooori flashcards, and of Cooori quizzes both for the whole of semester
1 before Quiz 6 and for the two weeks before Quiz 6 are given in the following table. Due to the
staggering of dates for class tests for different classes, the total repetitions were calculated
separately for each class and then combined. The non-parametric test Kendall's tau was used for
these calculations, because it is better than Spearmans rho for data sets in which many scores
have the same rank (Field, 2000). Many scores were ranked together at the bottom this data set
because a majority of students did not use the quiz practice feature on Cooori giving them a zero
score.

Table 4: TOEIC Word List Quiz 6 Score Correlations with Cooori Flash Card and Practice Quiz
Repetitions using Kendall’s Tau

Preceding two Semester 1 Preceding two | Total semester
week flash card flash card week quiz 1 quiz practice
reviews reviews practice reviews reviews
First Year (n=35) r=242* r=172 r=.292* r=.370**
p=.047 p=.154 p=.034 p=.003
Second Year (n=32) r=.111 r=.152 r=.510"* r=.443"*
p=.400 p=.239 p=.000199 p=.001

*Correlation is significant at the 0.05 level (two tailed)
**Correlation is significant at the 0.01 level (two tailed)

From the above table it can be seen that the amount of Cooori flash card reviews for the two weeks
preceding the test did not correlate significantly with TOEIC word list Quiz 6 scores for second-
year students. First-year student flash card reviews did, however correlate significantly at the .05
level for first year students and TOEIC word list Quiz 6 scores; however, the effect size was small,
accounting for only 6% of variance in Quiz 6 scores. Total semester 1 flash card reviews did not
correlate with TOEIC word list Quiz 6 scores for either student cohort.

However, for both first and second year groups the amount of practice on Cooori practice quizzes
had a clear relationship with TOEIC word list Quiz 6 scores. The relationship between Cooori quiz
practice and TOEIC word list Quiz 6 was statistically significant for both the two weeks preceding
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the test, and for the total quiz practice for the whole semester preceding TOEIC word list Quiz 6
for both first years and second years. The preceding two weeks of Cooori quiz study accounted
for 8.5% of variance in Quiz 6 scores for first years and 26% of variance in Quiz 6 scores for second
years. Total semester 1 Cooori quiz practice reviews accounted for around 14% of variance in Quiz
6 scores for first years and around 20% of variance in Quiz 6 scores for second years.

Conclusion

This study will attempt to answer four research questions. These research questions are:

1. Do cohorts using Cooori to study a TOEIC word list for one year have a statistically
significant greater gain in TOEIC scores than cohorts using Anki?

2. Do Cooori repetitions correlate with TOEIC reading and listening score gains?
Do cohorts using Cooori report more positive attitudes to spaced repetition software
than cohorts using Anki?

4. Do cohorts using Cooori study more regularly, and in greater amounts than cohorts
using Anki?

We will address the research questions in order. At this stage, we are unable to answer questions
1 and 2, as students will not take the TOEIC until the end of the study. However, the preliminary
results reported for the second phase of this study are encouraging. A problem in the first phase
of the study was that students did not appear to use Anki sufficiently to benefit from the spacing
effect. In the second phase usage of Cooori is so far much higher than Anki. Given the moderate
association between Quiz 6 scores, and TOEIC overall scores and reading section scores, the
significant correlation between Cooori quiz usage and Quiz 6 scores seems to be a positive
preliminary indicator for the end of study TOEIC results for regular users of Cooori.

For question 3, although students in the first and second phases of the study were surveyed at
different points (30 weeks and 6 weeks respectively), students in the second phase demonstrated
more positive attitudes to the SRS than first phase students, as well as better understanding of the
benefits of using SRS and higher usage of SRS compared to the paper or PDF list. Presumably if
students understand the benefits of using SRS and think it is an effective way to study vocabulary,
their usage will continue to be higher and there is subsequently a higher chance that their regular
SRS usage will lead to TOEIC gains.

Regarding research question 4, initial results after one semester clearly show more regular study
with Cooori than was the case with Anki, and also higher usage overall. This may be due to a
number of factors including: a more user-friendly interface than Anki, extra features offered by
Cooori over Anki, better explanation of the benefits of SRS in the second project phase, incentives
offered to participants to study over the summer holiday period, and the ease with which
participants could access Cooori through iPad minis, which were provided to all participants. The
results presented in this working paper are preliminary. Research questions 1 and 2 will be



answered at the end of this second phase when all participants take the TOEIC. Usage data after
30 weeks will be correlated with TOEIC total scores and reading scores. Another attitudinal
survey will also be administered in order to answer question 3, and usage data examined to

answer question 4.
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Appendix
TOEIC Word List Vocabulary Quiz Dates for GCD Reading Classes Semester 1 2014
Quiz 1 Quiz 2 Quiz 3 Quiz 4 Quiz 5 Quiz 6
(words 1-50) | (words 1-100) | (words 1-150) | (words 1-200) | (words 1-250) | (words 1-300)
RS1
May 9 May 27 June 10 June 24 July 8 July 22
Tuesday
RS1
May 9 May 22 June 5 June 19 July 3 July 17
Thursday
RS3
May 7 May 21 June 4 June 18 July 2 July 16
Wednesday
RS3
. May 2 May 23 June 6 June 20 July 4 July 18
Friday






