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Abstract

Quizlet is a widely used online vocabulary learning tool comprising seven different self-study modes, viz.
Match, Learn, Test, Write, Spell, Gravity, and Flashcard. This study explores the following aspects of Quizlet
use among a sample of 165 first-year business students: (a) the degree of voluntary uptake of Quizlet, (b) its
effectiveness for vocabulary retention (both overall and of its individual study activities), and (c) the impact of
the use of PC vs. smartphone on the choice of self-study activity. In this context, a regression analysis confirms
that overall Quizlet made a significant contribution to students' vocabulary acquisition. In fact, Quizlet use had
a slightly greater impact on students' vocabulary scores than their underlying English competence did. How-
ever, despite its potential to support vocabulary learning, over a third of students (35.2%) did not use Quizlet
even once. In addition, a single study mode, i.e. Match, was responsible for half of overall Quizlet use. This is
problematic as the Match activity is unchallenging, being exclusively based on word recognition, and accord-
ingly a further regression analysis confirmed that Match did not make a significant contribution to vocabulary
growth. On the other hand, the other six activities made significant contributions to vocabulary learning being
either partly or exclusively based on more challenging recall tasks, rather than mere recognition. However,
these more effective recall-based tasks require typing the correct answer, and this invariably proves cumber-
some on mobile phones, which were unfortunately the preferred device among the subjects studied.

1 Introduction
1.1 Background

Technology-enhanced language learning can look back on a long - albeit somewhat chequered -
history spanning half a century. Early manifestations of CALL (Computer-Aided Language Learn-
ing) were already on the scene in the mid-1960ies and early 70ies, with systems such as PLATO and
TICCIT (Kohn, 2009, 576), and then morphed - via the personal computer in the 80ies and the
didactic promise of the CD-ROM in the 90ies (Kohn, 2009, 757-578) - into web-based e-learning
as we now know it. Each of those stages tended to be accompanied by predictions of breakthroughs
in language learning. But despite the reputation of CALL for its effectiveness (Hirschel and Fritz,
2013; Nakata, 2011), its benefits have rarely materialised to the extent envisaged (Fryer and Bovee,
2018; Kumar and Tammelin, 2008), and accordingly institutional uptake of e-learning has also been
lagging behind expectations (Tondeur at al., 2017; Kumar and Tammelin, 2008; Coryell and Chlup,
2007).

Nonetheless, a number of e-learning tools have been developed, many with a focus on vocabu-
lary acquisition, such as My Word Coach discussed by Cobb and Horst (2011), Study Stack
(studystack.com/) and Cram (cram.com) described by Chien (2015), Word Engine (wordengine.jp)
reviewed by Browne and Culligan (2008), and Google's Word Coach. However, one of the most
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widely used vocabulary learning tools is Quizlet (quizlet.com) with 50 million monthly users
(Quizlet, 2019). In this context, the current study examines the effectiveness of Quizlet and patterns
of its use among a sample of first-year students enrolled at a tertiary business college.

1.2 Design characteristics of Quizlet in the context of previous research

Quizlet is an easy-to-use vocabulary learning tool, accessed either on the web or via a mobile
app. Users (both, teachers and learners) may upload wordlists containing L2 lexemes and their L1
translations (or definitions), and on the basis of these wordlists, Quizlet generates seven different
self-study activities or self-tests. An eighth activity, Quizlet Live, is described by Wolff (2016).
However, as this activity needs to be initiated via a teacher account, it is not available for self-study
and will thus not be discussed below.

The seven self-study activities comprise a mix of multiple-choice or multiple matching items,
true/false exercises, flashcards and recall tasks, which require typing the appropriate answer. (For a
detailed description, see Table 1.) In principle, these options are examples of paired-associate vo-
cabulary learning, which is considered valuable in acquiring meaning-form relationships (Elgort
2011). And despite didactic reservations about such decontextualised L1/L2 lexical relationships,
paired-associate vocabulary learning has proved to be an efficient measure to increase vocabulary
size (Fitzpatrick, Al-Qarni, and Meara, 2008; Webb, 2007). In this context, Fryer and Bovee (2016,
22) maintain "that [such] drill-and-practice e-learning can be instrumental, ensuring that all students
acquire and operationalize foundational knowledge". Indeed, Quizlet's mix of seven different activ-
ities may prove to be a boon in this respect as previous research underlined that mixed-modality
instruction (Tight, 2010) and "a greater range of study options" may lead to better retention (Fryer,
Bovee, and Nakao, 2014, 32).

Table 1. Quizlet's self-study activities

Quizlet | Description Recall vs. Answer Mo-
activity recognition requires bile

typing App
Learn Three task types: (a) flashcards, (b) multiple choice Mixed Custom Yes

items, and (c) typing the required answer. Users can cus-
tomise this activity and de-select any of the three choices.

Flash- Self-explanatory. Recall No Yes

card

Write Requires the user to type the relevant translation. Recall Yes Yes

Spell User listens to lexical entry being read and is then re- Recall Yes No
quired to type the word correctly.

Test Includes four test methods: (a) typing the answer, (b) Mixed Custom Yes

matching, (c) multiple-choice, and (d) true/false. Users
can customise this activity and de-select any of these

choices.

Match | Multiple matching task. Users drag and drop the defini- Recognition No Yes
tion or translation to the matching lexeme, or vice versa.

Gravity | Requires typing the correct answer while working against Recall Yes No

the clock. (See Fig. 1)

At the most basic level, the activities listed in Table 1 can be characterised as either recall-based
or recognition-based tasks, or a mix of both types. "Recall requires learners to produce L2 word
forms or their meanings, whereas recognition asks learners to choose L2 word forms or their mean-
ings from a number of options as in a multiple-choice question." (Nakata and Webb, 2016, 129) This
difference has been investigated widely (cf. Nakata, 2011; Laufer, Elder, and Congdon 2004) and
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most research agrees that recognition-based tasks (such as multiple choice, matching and true/false)
are less challenging (McLean, Hogg, and Rush, 2013) and therefore less effective for long-term
retention. By contrast, recall-based exercises tend to generate better results in terms of retention
(Butler and Roediger, 2007; Kang, McDermott, and Roediger, 2007) and are therefore widely re-
garded as the mode of choice in language learning.

Irrespective of such questions of task type, one important strand in vocabulary research high-
lights the need to facilitate the necessary number of repetitions to ensure reliable acquisition (Xue
et al., 2010; Webb, 2007; Waring and Takaki, 2003). Arguably, e-learning environments, and par-
ticularly mobile assisted language learning (MALL), are ideally placed to provide maximum access
to learning materials to enable such repetition. As five of Quizlet's seven activities are also available
as a mobile app, such ready access ensures one of the key benefits ascribed to e-learning, viz. its
ubiquity (Kukulska-Hulme and Shield, 2008), whose positive impact is obvious. Fryer, Bovee, and
Nakao (2014, 33) argue that "making the online tasks accessible from mobile devices may encourage
students to engage with the content more frequently". This is echoed by Kukulska-Hulme (2018, 2),
who argues that MALL "can multiply the possibilities for learning on the move", and this extends
"the language learning process beyond the classroom" (Shadiev, Hwang, and Liu 2018, 894). In fact,
Wu (2015) reports higher vocabulary retention rates among students who had access to her mobile
learning app, and she credits their better performance to the fact that these students "probably spent
a longer accumulated time [on these tasks] because of the convenient access they had to the material”
(Wu, 2015, 177). A similar point is made by Kukulska-Hulme (2018, 4), who assumes that additional
learning may well take place "in different settings (on the bus, in a café, in a queue)". Accordingly,
the discussion in section 3.2 explores whether students indeed used mobile devices more frequently
than stationary PCs, and it also outlines the effect this had on the type of activity selected and its
impact on vocabulary growth.

A further characteristic of e-learning, which is crucial to its effectiveness, involves the feedback
provided to learners. According to Fryer and Bovee (2016, 22), e-learning "instantly provides feed-
back to the learner", and this fact "lends itself to the memorization of basic linguistic elements", i.e.
it should be particularly effective in vocabulary acquisition. Such feedback allows learners to self-
assess their performance, which in turn leads to "better learning effectiveness" (Wang, 2014, 201).
The positive effects of self-assessment have also been shown by Deutsch et al. (2012) and Hwang
and Chang (2011). Conveniently, all of Quizlet's seven activities include instant feedback on the
correctness of the answers provided. However, some researchers warn that learners' abilities to apply
such meta-cognitive strategies should not be taken for granted (Winters, Greene, and Costich 2008)
as not all students are "ready to learn from a technology-integrated" approach (Tondeur et al., 2017,
563-564).

Apart from feedback, e-learning tools such as Quizlet share several other characteristics of seri-
ous gaming, defined by Sandberg, Maris, and Hoogendoorn (2014, 120) as "games that serve some
other primary purpose than mere entertainment". Garris, Ahlers, and Driskell (2002) compiled a
number of central game characteristics, which were further augmented by Sandberg, Maris, and
Hoogendoorn (2014), the final list comprising: fantasy, rules and goals, sensory stimuli and feed-
back (see discussion above), challenges, control, mystery and storyline, rewards, competition and
cooperation, and lastly adaptivity. However, the precise contribution made by gamified exercises is
still subject to debate. On the one hand, Smith et al. (2013, 276) conclude that "educational computer
games can increase learners’ motivation" (cf. also Chen and Yang, 2013; Dickey, 2011). On the
other hand, Sandberg, Maris, and Hoogendoorn (2014, 120) second-guess such observations and
argue that we still lack "conclusive results" on the effectiveness of gamed learning tasks (cf. also
Connolly et al., 2012; Girard, Ecalle, and Magnan, 2012; Wouters et al., 2013). Indeed, their own
research implies that "the gaming aspect does not motivate the children to spend more time on the
learning material" (Sandberg, Maris, and Hoogendoorn, 2014, 129).



424 Hans Platzer

In the context of Quizlet, apart from feedback, gamification has been incorporated fairly selec-
tively, with only the Gravity activity having been comprehensively gamified (see Fig. 1). This ac-
tivity requires learners to type the appropriate answer while an asteroid descends on a planet (cf.
fantasy, sensory stimuli above) and hits it if the correct answer is not provided in time (cf. rules and
goals above). If the planet is struck twice, it is destroyed (cf. storyline above).
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Fig. 1. Quizlet's 'Gravity' activity

A second activity, Match, contains only a single, but arguably very distinctive gamified feature,
viz. competition. In this study mode, the speed is timed with which learners provide the correct
answers and this result is entered on a leader board, which effectively allows learners to compete
against each other. Otherwise, however, Quizlet tasks are not substantially gamified, and we will
see in section 3.2 that the degree of gamification may not be a decisive feature in learners' choice of
a specific activity.

Finally, Quizlet does, however, provide some aspects of control, adaptivity and collaboration
(cf. above): e.g. learners may compile and upload their own wordlists; the direction of study (L1=>

L2 or L2=>L1) is up to them and they may, of course, select from the various activities, i.e. some

form of control is definitely offered. In addition, the ability to upload their own wordlists also implies
that learners may share their lists with other users. Quizlet, therefore, creates an incipient form of
learning community, which has proved positive for learning outcomes (Thompson and MacDonald,
2005). On the other hand, this is clearly still a far cry from proper knowledge sharing and negotiation
of content, which is usually regarded the as the gold standard of "effective collaborative learning"
(Wang and Chiu, 2011, 1792). One should, consequently, not expect Quizlet to provide the full
benefits typically associated with collaborative learning.

1.3 Quizlet-specific research
Studies focusing on the use of Quizlet itself have so far been mainly exploratory. Its implemen-

tation into classroom practice was described by Ismailova et al. (2017), Wright (2016), Xerou, Pa-
padima-Sophocleous, and Parmaxi (2016), Wolff (2016) and Robertson (2015). However, what is
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of greater interest for present purposes are papers discussing Quizlet's effectiveness and the impact
of student attitudes on its use.

In terms of effectiveness, Dizon and Tang (2017), Kalecky (2016), and Davie and Hilber (2015)
do not report any differences between vocabulary growth due to Quizlet or an alternative interven-
tion. By contrast, Barr (2016) and Vargas (2011) found significant differences between students
using Quizlet and a control group. But in both cases, this was likely due to the fact that subjects
simply spent more time revising with Quizlet than to any inherent benefits of Quizlet over an alter-
native intervention. Similar positive findings on the effectiveness of Quizlet were reported by
Chaikovska and Zbaravska (2020), Thanh, Ngoc, and Linh (2018), and Dizon (2016), who found
Quizlet to lead to statistically significant vocabulary growth in a pre-test/post-test scenario. This
finding was based on a sample of nine subjects and did not compare the effectiveness of Quizlet
with an alternative intervention or control group.

Regarding student attitudes to Quizlet, most research reported that learners were keen on using
it (Anjaniputra and Salsabila, 2018; Tran, 2018; Lander, 2016; Dizon, 2016; Davie and Hilber, 2015;
Chien, 2015), especially when contrasted with analogue materials, such as notebooks, pen-and-paper
flashcards or traditional textbooks (Dizon and Tang, 2017; Kalecky, 2016; Stroud, 2014; Vargas,
2011). However, it remains contentious whether this positive attitude readily translates into more
frequent vocabulary revision (Tran, 2018).

1.4 Aims

Against this background, the current study analyses the use of Quizlet among a sample of first-
year business students focusing on the following aspects:

Section 3.1 explores Quizlet uptake in the sample studied and analyses its effectiveness for vo-
cabulary acquisition. Some studies treat mobile learning as a panacea to boost learner involvement,
often based on the assumption that giving students the option to revise in a wider range of environ-
ments will invariably increase their willingness to do so (cf. Kukulska-Hulme 2018; Shadiev,
Hwang, and Liu 2018; Wu 2015; Kukulska-Hulme and Shield, 2008). On the other hand, other stud-
ies report less promising findings concerning student engagement with e-learning (Fryer and Bovee,
2018; Clark and Mayer, 2016; Sanberg, Maris, and Hoogendoorn, 2014; Fryer, Bovee, and Nakao,
2014). As the appeal of e-learning can, consequently, not be regarded as a given, it is therefore useful
to gauge the uptake of Quizlet among our sample in order to take remedial action in case of poor
engagement (see section 3.1).

Unfortunately, the effectiveness of Quizlet might be similarly unclear with Dizon and Tang
(2017), Kalecky (2016), and Davie and Hilber (2015) finding no significant impact of Quizlet on
vocabulary learning. By contrast, Barr (2016), Vargas (2011), Dizon (2016), Thanh, Ngoc, and Linh
(2018), and Chaikovska and Zbaravska (2020) report higher vocabulary scores among Quizlet users.
However, Dizon's (2016) results are based on nine subjects, while Thanh, Ngoc, and Linh (2018),
and Chaikovska and Zbaravska (2020) do not provide any inferential statistics which could clarify
whether the reported differences are actually statistically significant. A further look at the impact of
Quizlet on vocabulary retention on the basis of inferential statistics as envisaged for section 3.1 is
therefore in order.

Section 3.2 tracks differences in the use of Quizlet's seven activities, relates their choice to the
context in which they are used (‘on the go' vs. stationary), and discusses the efficacy of the various
activities for vocabulary retention. As mentioned above, a number of studies have already examined
the impact of Quizlet on vocabulary retention (cf. Dizon and Tang, 2017; Kalecky, 2016; Davie and
Hilber, 2015; Barr, 2016; Vargas, 2011; Dizon, 2016; Thanh, Ngoc, and Linh, 2018; Chaikovska
and Zbaravska, 2020). However, they treated Quizlet as a monolithic tool, ignoring the possibility
that the different self-study activities may show different levels of effectiveness. This contention is
not implausible as recall-based and recognition-based tasks are involved to varying extents, with
recall being linked to higher levels of mental processing than recognition (cf. Nakata and Webb,
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2016; Nakata, 2011; Laufer, Elder, and Congdon 2004; McLean, Hogg, and Rush, 2013; Butler and
Roediger, 2007; Kang, McDermott, and Roediger, 2007). It may therefore be useful to follow up on
this aspect in the current study (see section 3.2).

In a similar vein, previous research has neglected the fact that Quizlet may be accessed either
via a PC or mobile app. However, studies abound which confirm that physical PC keyboards are
vastly preferred over onscreen ones in tablets and mobiles phones (cf. Chaparro et al., 2014; Kim et
al., 2013; Findlater, Wobbrock, and Wigdor, 2011; Ozok et al., 2008). Consequently, the choice of
PC vs. mobile phone may trigger the choice of different Quizlet activities depending on the extent
of typing involved. However, if the various activities show different levels of effectiveness as hy-
pothesised, the pragmatic factors governing these choices (such as the type of keyboard) are a worth-
while target of research (see section 3.2).

The final section, 3.3, identifies differences in the use of Quizlet among higher vs. lower com-
petence learners. In fact, previous research has already confirmed that poor learners tend to make
ineffective study choices (cf. Eklund and Sinclair, 2000; Yang and Wu, 2015; Wang, 2014), and this
observation may plausibly extend to the choice of potentially less effective Quizlet activities. If this
is found to be the case, then remedial action could be taken to steer weaker students towards activi-
ties which generate better learning outcomes. The focus of section 3.3 on the behaviour of strong
vs. weak learners in regard to Quizlet might therefore prove didactically profitable.

2 Method
2.1 Setting and subjects

A sample of 165 first-year business students participated in the research, which was carried out
at an Austrian tertiary business college in the academic year 2018/19. The background of the subjects
is comparatively homogeneous: the vast majority attended 8-9 years of English instruction in the
Austrian secondary school system. In the context of this study, several data sources were exploited,
viz. (a) students' English competence on entering the study programme, (b) their use of the Quizlet
e-learning tool, (c) the total score on three vocabulary check-ups administered during a 14-week
Business English course, and (d) a questionnaire survey conducted after their first term of studies.

2.2 Oxford Online Placement Test (OOPT)

In the first week of their studies, subjects took the Oxford Online Placement Test (OOPT) to
ascertain their underlying English competence. The constructs include grammatical knowledge (i.e.
knowledge of grammatical forms and semantic meaning) and pragmatic ability. The test covers the
domains of reading and listening (Purpura, no date). Results are reported as a point score and a
corresponding assessment based on the six CEF levels (A1-C2) (Pollitt, no date). This test was taken
by the whole sample of 165 students.

2.3 Vocabulary check-ups

Over the course of a 14-week Business English class, 119 students took three vocabulary check-
ups, which contributed to their final grade. In total, students were presented with 24 items consisting
of simplex lexemes, compounds and collocations. Two of those tests involved online quizzes, which
took place in weeks 6 and 12. The third test was a pen-and-paper check-up, administered in class as
part of an end-of-term exam. A test of internal reliability of this 24-item instrument resulted in a
Cronbach's alpha of 0.88, which is satisfactory in terms of scoring validity (Green, 2013, 38). The
test items were sampled from a set of 276 lexemes or collocations from two subject areas, viz. man-
aging people (170 entries) and business organisations (106 entries). In terms of content validity, the
24 test items represent a coverage of 8.7% of the original 276 lexical entries.



The Role of Quizlet in Vocabulary Acquisition 427

2.4 Quizlet use

Based on the 276 entries mentioned above, two study sets were set up on Quizlet. Subsequently,
all students received a hyperlink by email to those two study sets and were encouraged to use
Quizlet's activities for self-study. In addition, they were reminded by their lecturers in class that the
relevant vocabulary would form the basis of three graded vocabulary tests over the course of the
term (cf. section 2.3). However, students' Quizlet use itself was not monitored during the term and
did not contribute towards their final grade. After the 14-week Business English course, frequency
data were available on how often each student had used the various activities. In addition, a sum
total of these individual frequencies was calculated for each student to determine how often Quizlet
was used overall, irrespective of activity.

Two further aggregate variables were computed, which were assumed to have an impact on the
popularity and efficacy of the various Quizlet activities. The first variable is based on whether typing
is inherently required in answering the item (Write, Spell, Gravity), not required (Flashcard, Match)
or whether typing as an answer mode can be deselected (Learn, Test) (see Table 1). The need for
extended typing presumably affects the user-friendliness of the respective activities, especially when
used with mobile devices. A second variable involves the concept of recall- vs. recognition-based
tasks. Based on the discussion in section 1.2, the classification of the various Quizlet activities as
recall-based, recognition-based or a mix of both types is illustrated in Table 2 below. To recap, it is
hypothesised that recall-based tasks should be associated with greater effectiveness than recogni-
tion-based ones. This proposition is tested in section 3.2.

Table 2. Recognition- vs. recall-based Quizlet activities

Recognition vs. recall Quizlet activity
Recognition only: Match
Mixed recognition/recall: Learn, Test
Recall only: Flashcard, Write, Spell”, Gravity”

(*Note: Both of these are not found on Quizlet's mobile app)
2.5 Questionnaire data

After administering the three vocabulary tests and collecting data on students' Quizlet usage, a
questionnaire survey was conducted in which the subjects were quizzed on a number of environ-
mental factors impacting on their use of Quizlet. Two sets of questions are analysed below, viz.

(a) how often students used a smartphone vs. tablet vs. personal computer/notebook when access-
ing Quizlet, andistei(b) how often they used Quizlet 'on the hoof' vs. in a stationary context (such as
at home or in a library setting).

Response options were presented on a 5-point Likert scale, anchored only at the end points: to
the left never and to the right very often, with three undefined intermediate frequency points. One
hundred questionnaires were returned.

3 Results and discussion
3.1 Overall Quizlet use

The first question which needs addressing is whether Quizlet actually had a positive impact on
vocabulary acquisition. For this purpose, a multiple regression analysis was conducted to assess the
impact of two independent variables, i.e. aggregate Quizlet use and students' underlying English
competence (as measured by the Oxford Online Placement Test/OOPT), on a dependent variable,
viz. students' vocabulary scores. In fact, the regression model manages to predict the vocabulary
scores significantly well, »=0.118, F (2, 119)=7.773, p=0.001. Both independent variables, i.e.
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aggregate Quizlet use (f = 0.259, p = 0.004) and prior English competence (f = 0.230, p = 0.009),
made a significant unique contribution to the model. Revising vocabulary with Quizlet, conse-
quently, appears to be effective for vocabulary retention. Interestingly, the higher f-value for Quizlet
(B =0.259 vs. OOPT B = 0.230) implies that vocabulary revision with Quizlet has a larger impact
on vocabulary scores than prior English competence. Weaker students should, therefore, be able to
compensate some of their deficits through vocabulary revision with Quizlet.

However, despite the effectiveness of Quizlet as an e-learning tool, its use among the 165 sub-
jects proved somewhat patchy. In fact, less than two thirds (64.8%) used Quizlet during their 14-
week course, while the remaining third (35.2%) did not make use of it at all. Nonetheless, for a
voluntary tool this may be comparatively respectable. In fact, Fryer, Bovee, and Nakao (2014) report
that despite their e-learning assignments being compulsory, students were rarely motivated to com-
plete them, prompting them to doubt the effectiveness of e-learning "for increasing study time"
(Fryer, Bovee, and Nakao, 2014, 27). Similarly, Clark and Mayer (2016, 415) observe that "e-learn-
ing is associated with low completion rates", and comparable observations are made by Sandberg,
Maris, and Hoogendoorn (2014, 128) as some of the subjects did not use their e-learning tool at all
or only "for a limited amount of time". To remedy these systematic motivational issues, Fryer and
Bovee (2018) recommend teacher support, which has a measurable impact on student readiness to
engage with e-learning tasks and "is the single most powerful way in which teachers can positively
influence student motivation" (Fryer and Bovee, 2018, 238) for online learning.

However, even among students who did in fact engage with Quizlet, the frequency of use varied
substantially. Figure 2 reports on how often respondents used Quizlet in total (QL total). Median
use was eight times (see Table 3), which means that half the respondents accessed Quizlet eight
times or less in a 14-week course, i.e. about every other week or less. In other words, half the students
used Quizlet at best sporadically or not at all. On the other hand, the top 25% (represented by the
top whisker in Figure 2) accessed Quizlet 27 times or more (see Table 3), i.e. between twice a week
and every day.

QL tota

Fig. 2. Frequency of aggregate Quizlet (QL) use (n = 165)

Table 3. Frequency of Quizlet use (n = 165)

Learn  T1ash- Write Spell? Test Match G.raav ) Total

card ity
Mean 0.92 2.99 1.35 0.03 4.04 8.32 0.04 17.68
Median 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00

Std deviation 2.131 8.003 3.679 0.172 10.178 17.005 0.299 24.000

Ist Quartile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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2nd Quartile 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.00

3rd Quartile 1.00 1.00 0.00 0.00 2.00 9.00 0.00 27.00

(*Note: Both of these are not found on Quizlet's mobile app)

This comparatively small number of - sometimes excessive - users tallies with anecdotal obser-
vations by teaching staff. As reported by their lecturers, a handful of students mentioned - un-
prompted - that they were keen users of Quizlet and they actively requested further study sets, in-
cluding vocabulary for their upcoming semesters. For these respondents, learner autonomy and em-
powerment obviously work. However, it is tempting to confuse this - at times - keen and committed
feedback from a relatively small number of users with engagement from the whole sample. In fact,
Kumar and Tammelin (2008, 31) warn against the impression that learners "automatically know
how to study in online learning environments, which requires a high degree of learner autonomy".
Unfortunately, a good number of learners apparently lack the required skills (Coryell and Chlup,
2007). Indeed, this problem seems to be borne out by Figure 2 above, which shows that engagement
with Quizlet was fairly unreliable among at least half of the respondents. The next section discusses
which task characteristics appear to be associated with variations in the frequency of Quizlet use.

3.2 Individual activities and task characteristics

As soon as we look at Quizlet's seven activities individually, things become less transparent as
the aggregate frequency presented in Figure 2 is spread over seven activities in Figure 3 (see also
Table 3). In fact individual frequencies are so low that all medians (except the aggregate total) are
zero meaning that at least half the respondents do not use the relevant activities at all. The three most
frequently used activities are Match (mean=8.32), Test (mean=4.04) and Flashcard
(mean =2.99). The least popular are - unsurprisingly - Gravity (mean =0.04) and Spelling
(mean = 0.03) as these two activities are not available on the mobile app. Due to these generally low
frequencies of use, it will be necessary to aggregate some of the figures to allow meaningful obser-
vations. In this context, a throwaway remark by one of the users may shed some light on a potential
task feature impacting on frequency of use.
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Fig. 3. Frequency of Quizlet (QL) use by activity (n = 165)

In fact, one student observed that he found Quizlet particularly useful when accessed 'on the
hoof, such as waiting at the bus stop. Indeed, previous research highlighted the potential of e-learn-
ing to take place "in different settings (on the bus, in a café, in a queue)" (Kukulska-Hulme, 2018,
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2), taking advantage of 'dead time' (Ballance, 2012). However, if this is indeed the case, it implies
the use of Quizlet with mobile devices, most likely a smartphone, and suggests that tasks which
involve typing may be quite cumbersome in such circumstances. Taking the requirement for exten-
sive typing as a cue, the seven Quizlet activities can be classified as follows: Two of the exercises
require no typing at all, viz. Flashcards and Match. Another two tasks, i.e. Learn and Test, require
typing only in some instances, and in addition, these two tasks may also be customised in such a
way that typing can be deselected completely. And finally, three tasks inherently involve typing the
required answers, viz. Spell, Write and Gravity. Aggregate frequencies were calculated for each of
these three categories, i.e. (a) typing not required, (b) typing customised, and (c) typing required
(see Figure 4).

s w
7% "
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. l_ 12%
165 B,

Typing not required (aggr N) Typing customised (aggr N) yping yes (aggr N)

Fig. 4. Frequency of Quizlet use based on need for typing (n = 165)

Figure 4 reveals that the activity which does not involve typing (Match) is used most frequently
(Typing not required: median = 2), followed by those which only require some typing or with the
option to deselect the need for typing (Typing customised: median = 1). And apparently, tasks which
always need a typed answer are least popular of all (Typing yes: median = 0). A Friedman test indi-
cates that these differences are statistically significant, (x (2, 165) = 62.716, p = 0.000), i.e. the
frequency of Quizlet use drops the more typing is required.

This finding also tallies with the questionnaire results exploring which types of device are used
to access Quizlet. Figure 5 clearly shows significantly higher smartphone- than computer use, with
tablet use being practically non-existent. Based on a Wilcoxon Signed Ranks Test, the difference
between computer use (median = 2) and smartphone use (median =5) is statistically significant
(Z=_5.403, p=10.000). This finding is clearly consistent with students' reluctance to access tasks
which require extensive typing, as observed in Figure 4.
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Fig. 5. Devices used for Quizlet (n = 97) (1 = never; 5 = very often)

This marked reluctance towards typing automatically implies a preference for matching, multi-
ple-choice and true-false response options, which represent recognition-based tasks. And indeed,
Match proves to be the single most frequent Quizlet activity (mean = 8.32, see Table 4). Two further
activities, viz. Learn and Test, contain a mix of recognition-based tasks (matching, multiple-choice,
true-false) and recall tasks resulting in less frequent use (mean = 4.95), while pure recall-based ac-
tivities (Flashcard, Write, Spell, Gravity) are least frequent (mean = 4.41).

Table 4. Recognition- vs. recall-based Quizlet activities (n = 165)

Recognition only Mixed Recall only
Activities Match Learn, Test Flashcard, Write, Spell”, Gravity”
Mean 8.32 4.95 4.41
Median 0.00 1.00 0.00
Std deviation 17.005 11.160 9.256

(*Note: Both of these are not found on Quizlet's mobile app)

In order to assess whether the difference between recognition and recall has an impact on vocab-
ulary retention, a further multiple regression analysis was conducted with students' vocabulary score
as the dependent variable and three independent variables, viz. aggregate Quizlet use of (a) recall-
based tasks (Flashcard, Spell, Write, Gravity), (b) mixed tasks (Learn, Test) and (c) the sole recog-
nition-based activity (Match). The regression model explains 19.2% of the score variance
(r=0.192, F (3, 119)=9.107, p=0.000. As suspected, the recognition-based task (Match), does
not make a significant contribution to vocabulary scores ( =-0.038, p = 0.651, not significant).
Along these lines, Barr (2016) also reported a lower performance for students who had used the
Match activity. However, in his case the performance gap did not reach statistical significance. On
the other hand, recall-based and mixed activities each make a significant unique contribution to
vocabulary scores, with a -value of 0.372 (p = 0.000) for recall tasks, and = 0.248 (p = 0.004) for
mixed activities. This means that the most frequently used activity (Match) is the one which does
not seem to have any positive impact on vocabulary scores.

The unfortunate popularity of Match probably derives from a mix of at least three factors. First,
the absence of a need for typing is likely a key element. Research on touchscreen keyboards has
consistently reported major deficiencies of this text input option (Kim et al., 2013; Findlater, Wob-
brock, and Wigdor, 2011; Ozok et al., 2008) and substantial dissatisfaction among users, especially
when contrasted with physical keyboards (Chaparro et al., 2014). These results are clearly consistent
with the observation that users of the Quizlet smartphone app opt for activities which allow them to
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avoid cumbersome onscreen keyboards. And it is equally consistent to assume that PC users are
more likely to use Quizlet activities which require typing due to the comparative ease of typing on
a physical keyboard. Second, the fact that recognition tasks are regarded as easier and less challeng-
ing (McLean, Hogg, and Rush, 2013) may account for the comparative popularity of the Match
activity over recall-based tasks. And finally, Match features an attractive element of gamification,
viz. the option to compete against other players through the use of a scoreboard. This unique mix of
features should go some way to explaining its popularity - despite its ineffectiveness as a revision
task.

Two didactic approaches may remedy this dilemma. First, smartphone use is clearly inevitable
when learners access Quizlet 'on the go', and in these circumstances, it is unreasonable to expect the
use of typing-based activities. Nonetheless, this does not make Match the only option. Instead, it is
more profitable to steer learners toward the Flashcard activity, which does not require typing either,
but has the advantage of demanding greater attention and effort, and should therefore prove more
effective.

Secondly, while smartphone use is significantly more prevalent than computer use (see Figure
5), this is not to say that mobile phones are invariably used 'on the go'. Figure 6 reveals that Quizlet
is accessed less frequently 'on the hoof' than in a stationary environment, e.g. at home or in a library.
However, in these environments the use of a mobile device is not necessary as a personal computer
with a decent keyboard should be available. In such stationary environments, it would, therefore,
make sense to recommend the use of a computer for recall-based tasks, which involve typing, i.e.
Learn, Test, Write, Spell and Gravity, as these tasks are more conducive to effective learning out-

comes.
(*Note: Both of these are not found on Quizlet's mobile app)

On the hoof Stationary (at home etc)

Fig. 6. Context of Quizlet use (n = 100) (1 = never, 5 = very often)
3.3 Learner characteristics

In addition to the task features discussed above, it is plausible to assume that learner character-
istics may have an additional impact on Quizlet uptake. Hence, Figure 7 presents the aggregate
frequency of overall Quizlet use (QL Total) among respondents classified according to four CEF-
based competence bands, i.e. A1/A2 (n=12), Bl (n=44), B2 (n=77) and C1/C2 (n = 32).
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Fig. 7. Aggregate Quizlet use by CEF band (n = 165)

Interestingly, the output suggests that Quizlet overall (see QL Total in Figure 7) is more popular
at both ends of the competence scale, i.e. with A1/A2 students (median = 16) and C1/C2 students
(median = 16.5), but seems to be used less often by Bl (median = 5.5) and B2 (median = 5) respond-
ents. Indeed, a Kruskal-Wallis test confirms a significant difference in frequency across the four
competence bands (H (3, 165) =8.198, p = 0.042). In addition, a set of post-hoc Mann-Whitney tests
was conducted to follow up on this finding. Two of these revealed significant differences between
individual groups. Thus, both, A1/A2 students (U=267.500, p=0.017) and C1/C2 students
(U=931.000, p = 0.040) used Quizlet significantly more frequently than B2 respondents.

Superficially, this looks like a positive result, as it is tempting to assume weaker students are
aware that they need to balance out their skills issues with more vocabulary revision. Unfortunately,
Figure 7 reveals that A1/A2 students are the only group which uses the ineffective, recognition-
based Match activity more frequently than the effective activities based on recall. In fact, median
use of Match is 8 times among the A1/A2 group, whereas in all other groups median frequency is
zero (see Figure 7 and Table 5). A Kruskal-Wallis test (H (3, 165) = 8.548, p = 0.036) confirms that
these differences are statistically significant, and it is plausible to assume that this is due to the
prevalence of the Match activity among A1/A2 learners. Crucially, we also saw in section 3.2 that
this is the one type of task which does not make a positive contribution to vocabulary scores, i.e. the
effort invested here is unlikely to yield positive results in terms of vocabulary acquisition. This as-
sociation of weaker learners and poor study choices echoes previous research. Yang and Wu (2015,
319) found that "poor learners tended to use [...] the easiest [learning] strategy" rather than the most
effective one. And e-learning in particular seems to be implicated in learners selecting superficially

stimulating, rather than effective, material (Eklund and Sinclair, 2000). Accordingly, Wang (2014,
192) suggests that "learners with low-level prior knowledge need to be provided with relatively
greater guidance and assistance" in their e-learning endeavours, and Quizlet does not seem to be an

exception in this respect.
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Table 5. Median frequency of Quizlet use by activity type

CEF levels Recognition only Mixed & recall only
Al/A2 (n=12) 8.00 1.50

Bl (n=44) 0.00 1.00

B2 (n=177) 0.00 1.00
Cl/C2 (n=32) 0.00 12.00

Conversely, the top competence group (C1/C2) uses recall-based or mixed activities much more
frequently (median = 12.00, see Table 5), while the other groups access these less often, with median
frequencies between 1.00 and 1.50. This suggests that higher competence learners seem to gravitate
- consciously or unconsciously - towards the more effective learning tools. The contrast in Quizlet-
usage between high and low performing learners is, therefore, consistent with Fryer and Bovee's
(2018, 237) observation that "online contexts can encourage substantial movement of students away
from the middle, driving them to the polar ends of subgroup distributions".

However, two caveats are in order at this point: First of all, the more frequent use of recall-based
and mixed activities by C1/C2 students is only a tendency and merely approaches statistical signif-
icance (Kruskal Wallis H (3, 165) = 7.311, p=0.063). This observation, therefore, still requires
further corroboration. Secondly, while it is true that A1/A2 students' overuse of the Match task is
statistically significant, this observation is based on a sub-sample of only twelve subjects. Again,
care needs to be taken in generalising this to other contexts. Nonetheless, this apparently contrasting
use of Quizlet activities by high and low competence learners should be a promising target for further
research.

4 Conclusion
4.1 Key findings

This paper explored the effectiveness of Quizlet in terms of its uptake, impact on vocabulary
retention and patterns of usage among first-year business students.

1. In this context, it was found that about a third of the sample did not engage with the e-learning
tool at all.

2. A regression analysis showed that using Quizlet for vocabulary learning had a slightly higher
impact on test scores than students' prior English competence.

3. The figures also revealed that Quizlet's recognition-based Match activity did not make a positive
contribution to vocabulary growth. By contrast, Quizlet activities which are - at least to some
extent - based on recall tasks have been shown to positively impact vocabulary acquisition.

4. Some tentative findings confirmed Fryer and Bovee's (2018) observation that e-learning may
cause weaker and stronger learners to diverge even further. The current study suggests that
A1/A2 learners tend to overuse the superficially attractive, but ineffective, Match activity, while
C1/C2 students were more likely to use the more effective, recall-based tasks.

4.2 Recommendations

Based on the findings above, the following recommendations can be made:

1. The fact that a substantial proportion of students did not use Quizlet suggests that it is not suffi-
cient to assume that digital natives are automatically comfortable with e-learning or motivated
to use it. In order to ensure that as many students as possible benefit from technology-enhanced
language learning, teacher intervention is imperative in motivating students to engage with
online learning activities. Fryer and Bovee (2018, 229) suggest that this may be "as simple as
teachers' emphasising the relevance of the e-learning component of the course during the first
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two classes", and accordingly "teachers should see this as being an essential part of their role in
the classroom" (Fryer and Bovee, 2016, 28).

2. Because of their efficacy for vocabulary retention, the use of recall-based tasks should be en-
couraged. Depending on the device used, a two-pronged approach is advisable. First, mobile
phones are clearly the technology of choice as long as learners are genuinely 'on the go' as this
"can multiply the possibilities for learning”" (Kukulska-Hulme, 2018, 2). However, under these
circumstances the Flashcard activity is to be recommended as it engages learners' language com-
petence more deeply without the need for typing. On the other hand, as soon as students have
access to a personal computer, cell phone use should be discouraged and learners instead steered
towards recall-based tasks requiring typing, as these are more effective for lexical acquisition.

3. Due to the tendency of lower competence learners to overuse the recognition-based Match ac-
tivity, particularly these language users should receive clear guidance steering them towards
more effective recall-based activities (cf. previous point).

4.3 Limitations

This study is subject to a number of limitations discussed below. First, this research is based on
a fairly homogeneous sample of first-year students who already experienced 8-9 years of English
instruction. The findings should therefore generalise well to populations with a similar profile. How-
ever, for the results to reliably apply to other populations, a larger and more heterogeneous sample
would be required. Secondly, the number of subjects (n=165) was large enough to make compara-
tively robust observations about the sample as a whole. Unfortunately, as soon as the subjects were
divided into sub-samples based on their CEF level, especially the groups of A1/A2 and C1/C2 learn-
ers turned out to be fairly small. Hence, the study choices attributed to these groups are not based
on particularly robust figures, and it would require a larger sample to confirm the tendencies stipu-
lated here. Finally, the data situation in Quizlet generates its own limitations as Quizlet does not
provide information about the type of device used to access a given self-study activity. Conse-
quently, all research attempting to associate the choice of electronic device with a specific vocabu-
lary activity requires parallel surveys among users, which, however, yields merely aggregate data,
and this in turn introduces substantial uncertainty as to the relevant findings.
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