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This paper presents a comparison of two computerised assessment systems for extensive
reading - Moodle Reader (MR), and XReading (XR). Given differences in how the two sys-
tems measure reading outcomes, to what extent are there differences in recorded outcomes
for readers based on the assessment systems used? Drawing on data from system logs for
three extensive reading classes at a Japanese university, two of which had worked with MR
exclusively and one which had used MR and XR for one semester each, reading outcomes
were analysed to see to what extent they varied for the different groups. Results showed sim-
ilar patterns for quiz outcomes under XR and MR, but with better reading outcomes for the
XR condition, where students read proportionally more words and fewer books, and failed
fewer quizzes than in the MR condition. The differences observed in the data may be attribut-
able to the different systems, but they are not of a scale that could be considered problematic.
These results are discussed in light of learner goal orientations along with some of the issues
that may be faced in using such assessment systems in an extensive reading course.
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mplementing an extensive reading (ER) credit course. All this needs to be done in

program involves a number of challeng-
es, as noted by Day and Bamford (1998).
Practically, instructors and administrators
need to ensure a range of suitable reading
material is available and easily accessible,
either in the learning space or library. Stu-
dents must be able to access books often
and easily if they are to read the amounts
required for successful extensive reading.
In addition, some system to check that
reading is being completed may be neces-
sary, especially if part of a required or for-

a way that will be manageable for admin-
istrators and teachers often hard-pressed
for time, and that will not be overwhelm-
ing for students. A number of studies sug-
gest these types of challenges are often
an obstacle for the implementation of ER
courses (Huang, 2015, Macalister, 2008).
One possibility for reducing complexity is
to automate parts of the process, such as
assessment of reading, which can be time-
saving for both students and teachers.
While there has traditionally been resis-
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tance to the idea of assessing ER, more re-
cent thinking is that there is in fact a place
for assessment in the process (Day, 2015;
Robb, 2015; Waring & McLean, 2015). An
option for streamlining the assessment
part of ER is Moodle Reader (MR), which
can be used with the Moodle Learner
Management System. A more recent al-
ternative is Xreading (XR), which offers a
complete online environment for ER.

Moodle Reader

Moodle Reader (http://moodlereader.org)
is a plug-in module for the Moodle learn-
ing management system, developed as a
way to assess reading progress of graded
readers and other books aimed atlanguage
learners. To use, MR must be installed on
a computer system running Moodle, and
configured via this system, and is accessed
through a networked web-based interface
(note there is also a variant of MR, M-
Reader, intended for those without a Moo-
dle setup available to run MR, but who
require the same functionality. This ver-
sion will not be discussed here). Reading
material for students is not provided via
MR, rather it offers a way to assess reading
progress through timed quizzes, which
can be taken by students once they have
finished reading books. The quizzes are
designed to test whether the student has
actually read the book or not; they are not
designed to test comprehension or memo-
ry of fine details. The module incorporates
quizzes on over 4500 graded readers and
books for young readers, with questions
drawn from a quiz bank so that each stu-
dent receives a different set of randomised
questions, usually 10 for each quiz. Addi-
tionally, there is a configurable time-limit
for quiz completion. (Robb, 2015, Robb &
Waring, 2012). Taken together, the MR de-
velopers claim these features are such that
students are able to take the quizzes at a
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time and place that suits them, with mini-
mised possibilities of cheating (Day, 2015;
The Moodle Reader Module, n.d.).

XReading

XReading (http://xreading.com) is a rela-
tively new (launched April 2014) web-
based online service for Extensive Read-
ing. It is designed to make ER both easier
for students, and for teachers and course
administrators. The XR system consists of
an online virtual library (the XR VL) and
a learning management system (LMS).
Through the VL, users can access and read
graded readers using the web browser
on an Internet-enabled device such as a
smartphone or tablet or personal com-
puter. The LMS enables the instructor or
course administrator to view student and
class progress, set reading assignments,
and control such things as the level and
genre of books available in the VL. A suc-
cinct overview of features is provided by
Milliner and Cote (2014).

“Reading is its Own Reward”: Objec-
tions to Assessment?

Both of these systems focus on assessing
reading, although XR can be used without
quizzes whilst still allowing for the track-
ing of reading process. However, the idea
of tracking and assessing reading progress
may give some cause for concern here as
it is in contradistinction to one of Day and
Bamford’s (1998, 2002) 10 guiding prin-
ciples for ER; namely that “reading is its
own reward,” and reading in an ER pro-
gram should not be assessed. This has, like
the other nine principles, developed into
something of a commandment (Macali-
ster, 2015; Robb, 2015; Waring & McLean,
2015) which has made some unwilling to
use a system such as MR, or its variant,
MReader (Robb, 2015). However, the ex-
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tent to which these ten principles should
be followed has been open to consider-
able debate since their introduction, and
recently we have seen moves to re-con-
ceptualise the principles in light of both
theoretical and practical considerations
related to doing ER (Day, 2015; Waring &
McLean, 2015). Additionally, considering
the publication in 2004 of a volume of fol-
lowup activities for ER edited by Bamford
and Day, along with Day’s (2015) support
for MR, and it would seem that the princi-
ple of reading as its own reward is more of
a variable component (Waring & McLean,
2015) of an ER course, or one of a num-
ber of guidelines (Macalister, 2015), rather
than something that needs to be adhered to
(Day, 2015). Requirements of running an
ER course in formal educational contexts
should also be considered. Assessment is
often expected, students assume they will
be rewarded for work they complete, and
progress must be quantified and reported
to students and administrators. In these
circumstances, having an automated, rela-
tively easy form of measuring ER progress
becomes more than just a possible compo-
nent of a program, but rather an essential
tool to effectively run such a program.

Assessment, Motivation and Goals for
Reading

One concern that arises when considering
a system to assess reading relates to goal
orientations of learners, and the potential
effect of relying on quizzes or assessment
for learners—what kind of achievement
goal orientations will this encourage?
Briefly, achievement goal orientations
have been posited as existing within a
4-way framework of mastery-approach,
performance-approach, mastery-avoid-
ance and performance-avoidance (Ka-
plan & Maehr, 2007; Fryer & Elliot, 2008).
Mastery-approach orientations lie behind
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intrinsic motivation, the learners have a
personal interest in attaining proficiency
in a field above and beyond any external-
ly-imposed outcome expectations. Perfor-
mance-approach orientations are seen in
learners making an effort to reach a goal
not because they have an intrinsic desire
to, but because achieving the goal serves
a more utilitarian purpose and once they
achieve this it is unlikely they will devote
much effort to furthering the initial goal
pursuit. Avoidance orientations are seen
in learners who feel incapable of achiev-
ing goals, and who will direct their en-
ergies towards shifting the locus of poor
outcomes away from themselves so as to
avoid personal responsibility for said out-
comes. This latter type of orientation is of-
ten tied to learning contexts which overly
emphasise normative outcomes or which
focus on comparisons between learners
in assessment. While mastery-approach
goals are the type that should ideally be
promoted in learning environments, per-
formance-approach goals can lead to bet-
ter learning outcomes, at least over the
short term (Elliot & Moller, 2003; Senko,
Hulleman, & Harackiewicz, 2011), and the
optimum approach to helping learners
develop positive goal orientations may be
to adopt a multiple-goal approach. Here
the instructor would work on promoting
mastery goals as desirable but also recog-
nising that normative comparisons are in-
evitable in formal learning environments,
and that performance-approach goals can
be beneficial for academic outcomes. One
important point that arises from the re-
search into the 4-way achievement goal
framework is the need to maintain an ap-
propriate balance, not over-emphasising
the performance aspect over the mastery
side (Fryer & Elliot, 2008). A more recent
conceptualisation of achievement goals
has expanded the model to a 3 x 2 frame-
work (Elliot, Murayama, & Pekrun, 2011).
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This model includes task-approach and
self-approach components, correspond-
ing to successful completion of tasks and
personal development respectively; initial
research in validating this model suggests
task-approach goals may be most effective
in promoting classroom-based learning.
However, this model is still in the early
stages of development, so for the purposes
of this paper, any reference to goals will be
based around the 4-way framework.

Mori (2015) addresses the related issue of
extrinsic and intrinsic motivation to read,
suggesting that many learners may lack
intrinsic motivation, reading instead “for
reasons that are external to both the activi-
ty of reading and the topic of a text” (Mori,
2015, p.130). Furthermore, in a culture like
Japan, learners may prefer having assess-
ment exercises for ER. The point here is
that Day and Bamford’s (1998, 2002) sug-
gestions regarding reading for its own re-
ward may be unrealistic in certain learn-
ing contexts, and that assessing reading
outcomes may be more beneficial for
learners in formal learning environments
than an approach that stresses reading as
its own reward. That said, while accepting
that performance-approach goals are like-
ly going to be the dominant type pursued
by students, using a quiz-based system
for learner feedback on reading progress
should still be able to contribute to the de-
velopment or validation of a mastery-ap-
proach orientation where used appropri-
ately. This includes delivering feedback
in ways that do not promote a classroom
atmosphere wherein students are encour-
aged to try to better one another in their
reading outcomes.

Research on Moodle Reader

While MR, and the related M-Reading
system are in widespread use (Keith, 2016;
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McBride & Milliner, 2016) research into
their use is somewhat limited. The overall
consensus from the available research sug-
gests the system can be a useful addition to
an ER course (Day, 2015). Robb and Kano
(2013) found that an ER program imple-
mented at their tertiary-level institution in
Japan using the MR quiz system was suc-
cessful in raising language proficiency of
students in comparison to those that had
not done ER. They pointed out the value
of MR in enabling the implementation of
a large-scale ER program. Weatherford
and Campbell (2016, 2014) carried out a
number of studies to see how the students
at their particular institution, a women’s
university in Japan, rated using M-Read-
er as an assessment method for ER com-
pared to written book reviews. Their find-
ings suggested that the assessment system
students were first introduced to tended
to be rated as most preferable, but that a
preference for the M-Reader system was
related to more enjoyment and perceived
value amongst students for ER. Curtis
(2015) in a small-scale survey of 29 Japa-
nese university students regarding the use
of M-Reader found that the majority of re-
spondents enjoyed using the system, and
did not find the quizzes to be too difficult.
Bieri (2015) reported generally positive at-
titudes of Japanese university students in
his year-long ER course towards using M-
Reader's quizzes, and noted that it helped
in overall management of the course. Posi-
tive results were also reported by McBride
and Milliner (2016), with students at a
Japanese university surveyed at the end
of a year-long ER course using M-Reader
agreeing that the system was easy to use
(59%) and that the quizzes were under-
standable (72%).

Research on XReading

To date, as is the case with MR, there
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seems to be little published research into
the XR system, let alone anything compar-
ing the outcomes of this with MR. Milli-
ner and Cote (2015) reported on Japanese
high school students” opinions of XR and
MR after a semester-long course where
two classes used one of the two systems
exclusively. Students in the XR group
(n=20) reported a generally more positive
perception of ER than the MR group (n =
24). Additionally, the XR group members
were all able to reach the course reading
goal of 50,000 words, compared to only
33% of the MR group reaching their goal
of 30,000 words. Cote and Milliner (2015)
found that Japanese university students
(n=95) who completed a fifteen-week ER
program using XR had a generally posi-
tive attitude to the system at the end of the
course. Milliner (2017) reported that a sam-
ple of Japanese university students (n=19)
using XR were able to read relatively large
quantities of words; in this case 17 of the
subjects recorded word counts exceeding
250,000 words over the course of an aca-
demic year, higher reading outcomes than
for studies with a corresponding focus
where different systems had been used to
assess reading outcomes.

It should be noted that these studies are
not looking at groups who used both sys-
tems, but rather comparing users of one
system to the other. The present study
takes a different approach, comparing
reading rates for a group of learners who
used both MR and XR, as will be outlined
in the following sections.

Context of the Study

The data collected for this study was col-
lected from 1st-year English majors in a
four-year undergraduate degree course
at a university in Southwest Japan. All the
students in the first year were required to
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take a year-long ER course, of which the
author was the instructor. Students were
coming into the class at the beginning of
their first year at university with quite low
reading speeds (Swanson & Collett, 2016),
and informal comments and classroom re-
actions of students repeatedly suggested a
general belief amongst them that reading
was difficult and not very enjoyable. Con-
sequently, the aim of the ER course was to
help students to become faster, more flu-
ent readers, as well as to build confidence
in their reading abilities. In class this in-
volved activities focused on increasing
reading speed, and intensive reading ac-
tivities to help learners develop effective
reading strategies. There was also an out-
side-class reading (ER) component loosely
following Day and Bamford’s (1998, 2002)
ten principles of ER, but closer to more re-
cent conceptualisations of ER (Macalistair,
2015; Waring & McLean, 2015). This ER
component was spread over 15-16 weeks,
and required the students to complete
weekly readings of books from the univer-
sity library graded reader / young readers
collection. Other than advising students to
choose books that were at a suitable level
for them, and explaining how to do this,
no restrictions were placed on the titles
students could read. Students were free
to borrow whatever books they liked, and
to read them in their own time. Based on
recommendations from research (Waring,
2011; McLean, 2014), the main goal of the
course was to try and read 250,000 words
in the course of the semester. To achieve
this, students were advised at the begin-
ning of the course to read for 180 minutes
a week outside class. While these are at-
tainable goals with effective planning, in
reality few students read for this long or
reached the 250,000-word level.

One important concern in running the
course was how to track the reading prog-
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ress of this ER component. This was nec-
essary for a number of reasons: to ensure
the students were reading regularly and
at a suitable level, and to keep a record of
the number of books and words read. So
as to make the assessment system as easy
as possible for the students, and to allow
them to freely read from a broad range
of books, as well as to reduce course ad-
ministration loads, the MR module was
initially used as a way to record progress.
Having completed a book, students were
expected to log into their account on the
school Moodle system, and then to test
their knowledge of the book read via the
MR module.

Rationale for XReading

After using MR for two years, a number
of small but significant problems with its
usage had become apparent. Predominant
here was an ongoing issue with students
reading books borrowed from the library
that did not have corresponding quizzes
in the module. In many of these cases the
instructor had to accept student claims
that they had read and understood a book,
and manually assign them an approximate
word count. While we chose to believe
students were being honest when report-
ing these incidents, it is one area where
they could attempt to artificially inflate
their word scores if so inclined. Working
with library staff to produce a list of the
books which do not have quizzes available
and removing these from the ER library
would seem like an ideal way to alleviate
this problem; unfortunately, time and oth-
er constraints did not allow for this to be
done during the course of this study.

We also found that students were some-
times unable to find a quiz in the MR sys-
tem due to errors when doing title search-
es, or problems with understanding what
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series the books were categorised under.
Different versions of the same titles also
caused confusion, with students some-
times taking a quiz that did not match the
particular book they had read. While there
were ways around most of these problems,
they did require the instructor to be easily
accessible outside of class to help students
with quiz problems so they could do the
quizzes soon after reading, and it invari-
ably meant some amount of class time had
to be spent on addressing quiz issues.

Other problems, unrelated to MR itself,
included students sometimes forgetting to
bring books to class for reading activities.
There was also the issue of students failing
to return books to the library on time. This
usually resulted in restrictions on further
borrowing, and in some extreme instances
these students with overdue books were
unwilling to go to the library at all, due
to concerns about how the library staff
would react to their lack of respect for the
library rules.

XR, with its online book library and quiz
system, seemed to offer a solution to these
problems. Plans were also in place to trail
a summer vacation reading project, and
as many students would not have physi-
cal access to the university library over the
summer break this would have been some-
thing difficult to implement without a so-
lution like XR. More generally, there was
an interest in seeing how students would
respond to XR, and if it would streamline
the management of the ER component of
the course. Thus, it was decided to trial the
system.

Having made the decision to trial XR, im-
plementation was set for the last month of
the academic semester, July 2015. By this
stage, students were familiar with the ex-
tensive reading component of the course
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and were reading at a good rate. This
timeframe also allowed students approxi-
mately a month before the end of the first
semester to familiarise themselves with
the system and to start moving over from
physical print copies of books to those in
the virtual library, something that would
be necessary over the summer break when
they would be required to do a holiday
reading assignment.

The initial reaction to the shift to the new
system was generally positive, with stu-
dents interested in the possibility of read-
ing on their smartphones. However, there
was some initial discontent about the us-
age fee for XR - at the time, a one-off charge
of approximately 1,300 yen for seven
months — but after some class discussion
about the functionality of the system, stu-
dents agreed it seemed to be a worthwhile
expense. Some students did express initial
doubts about using an online system for
reading, citing concerns about possible
negative effects on their eyes or the diffi-
culty of using a computer-based system; it
was made clear to these students that they
could continue to read print books and
use MR for their quizzes if they preferred.
It was also made clear to students that
the XR system was accessible using a web
browser on any kind of modern internet-
accessible device, and that they were not
expected to access it solely on their smart-
phones. This said, the majority of the stu-
dents seemed to prefer using smartphones
over other devices, and based on informal
observations, it seemed had been using
their smartphones to do the MR quizzes.
It should be note however, that limitations
in the logging functions for MR did not al-
low a clear way to verify this.

As the course instructor, there was some
concern about the types of outcomes stu-
dents would attain using the two systems.
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Given the differences in the quiz styles,
would one system allow students to re-
cord higher word counts than the other?
Would reading on electronic devices
be somehow more difficult than read-
ing physical books, leading to decreases
in reading rates? To see if the change in
systems led to large disparities in read-
ing outcomes, it was decided to carry out
a comparative analysis of the reading re-
sults for the two systems.

Method

Data were collected from the system read-
ing logs of MR for 2013, 2014 and 2015,
and XR for 2015. The 2013 (N=44) and 2014
(N=40) classes serve as a control group
against which the outcomes for the 2015
class (N=31) can be compared. Partici-
pants in the classes were English majors
at an all-women’s 4-year college in Japan.
The students were all in their first year of
study, aged between 18 to 19 years old
except for one mature student in the 2013
year group. The reading logs were down-
loaded in CSV format from the respective
system servers at the end of the 2015 aca-
demic year. Slightly different information
was captured in the logs depending on the
reading system used, but general informa-
tion such as number of books read by each
student, word count per book, quiz score,
and reading level was consistent enough
across systems to allow for comparisons.
Cases where the entries for a book were in-
complete or where word counts had been
manually assigned were removed, as were
cases where a book had been read out-
side the start and end dates of the course
terms. The data were analysed using the
R language and environment for statistical
computing (R Core Team, 2016).

It should be pointed out that with our con-
figuration, a pass for a book, which is as-
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sumed to show the book was read and un-
derstood, is a 60% score in the book quiz.
This is based on the recommended settings
for the MR system which are intended to
allow students to pass the quizzes with a
reasonable level of comprehension (Trus-
cott, 2017). However, it is important to
note that the quizzes for MR have 10 ques-
tions (g) selected randomly from a pool of
questions where poolg > 10, while the XR
quizzes are comprised of five questions
selected from a pool where poolg = 5. This
raises the concern that the quizzes in XR
may be easier to pass than in MR. Given
this concern, the aim of the research is to
see how the two assessment systems com-
pare. Specifically, the objective is to see
if there are noticeable differences in the
patterns of reading and the rate of passed
quizzes (books read) for the XR group
compared to the MR groups.

Results

Three different measures will be consid-
ered: word totals, words read per book,
and number of books read. It is hoped this
will make clear the patterns of reading for
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each group, and exemplify salient differ-
ences where they may exist. Inferential
statistics are presented where appropriate,
but the focus in the results is on graphical
representations of data and confidence in-
tervals (CIs) for the means. Cls are regard-
ed as an alternative to statistical signifi-
cance tests to show differences between
means, and recommended for use in pub-
lications (Cumming, 2014; Larson-Hall &
Plonsky, 2015; Plonsky, 2015). Similarly,
graphical plots are advocated for their ex-
planatory power (Hudson, 2015).

Rate of adoption

Before comparing reading patterns for the
MR and XR conditions, it would be help-
ful to see if there is enough data to warrant
a comparison. Figure 1 illustrates the rate
of adoption of XR compared to the MR
system. Initially, usage of XR was some-
what limited, with less than half of the 32
students using the system in the first two
months following its introduction. Stu-
dents were also expected to do some read-
ing during the summer holiday period

27 29 25 30 27

Oct Nov Dec Jan Feb

Month (2015-2016)

Figure 1: Comparison of usage rates for MR and XR
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from August to late September; as many of
them did not have access to the university
library during that time, this accounted for
an increase in usage of XR to nearly two
thirds. Usage then increased once the sec-
ond semester began, with a small number
continuing to use MR - either in tandem
with XR or exclusively. A period of two
weeks in December when there were ac-
cess problems with the XR server may ac-
count for the slight decline in usage in De-
cember, but this could also be explained
by the end of year holiday period.

By the end of the 2015 academic year
there was a 97% adoption rate with all but
one student using XR (the single holdout
failed to do any reading using either sys-
tem), although a number of students were
also working with MR and library books.
It should be noted that in some months
some students did no reading, although
they had used either MR or XR prior to
this, meaning that at the end of the second
semester, all students who had completed
the ER component of the course had used

Table 1

XR, with the majority using this exclu-
sively. To what extent did the outcomes
recorded under XR compare to those of
MR? This will be covered next.

Quiz Totals

A comparison was carried out of the counts
of total quizzes passed and failed for 2013,
2014 and 2015 classes. Table 1 shows the
proportions of quizzes passed and failed,
along with the mean words read per book,
for first-year students using MR in the first
and second semesters for 2013, 2014, and
MR and XR in the first and second semes-
ters of 2015 respectively. Figure 2 presents
box plots of the total number of passed
and failed quizzes for each year group.
Each year group has a decrease in the
number of quizzes taken in the 2nd semes-
ter, with increases in proportions passed.
The difference in proportions between the
two semesters is smaller than that for the
other two years, at approximately 5% as
compared to approximately 18% and 10%
of data for 2013 and 2014. While the box

Quiz Outcome Proportions and Means Words Read Per Book

Total Proportion Proportion
Year Term N Quizzes Quizzes Quizzes
Passed Failed
1 44 2,233 74.56 25.44
2013
2 44 1,679 88.21 11.79
1 40 1,152 75.26 24.74
2014
2 40 925 82.92 17.08
1 31 1,206 81.26 18.74
2015
2 31 892 84.98 15.02
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Figure 2 Box plots of quizzes passed and failed by class. 2015 Term 2 is the XR group.
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plots show similar patterns in quizzes
passed and failed for each year, there were
more quizzes passed by the 2015 group in
the second semester when using XReading
than for the previous year groups. How-
ever, given that the 1st semester total for
2015 is also larger than the previous years,
the data points to overall similar rates of
outcomes for each year for the number of
quizzes passed and failed.

Words read Per Book

Figure 3 consists of violin plots of the dis-
tribution of the word length of each book
read by students for each term. In a vio-
lin plot, the width of the plot indicates the
distribution of the data (i.e. a bulge in the
plot means a larger number of measures
are clustered around that point), with the
length indicating the complete range of re-
sponses. In this case, the graphs have been
truncated to remove outliers to better dis-
play the key data. The median is indicated
by the black circle, the mean by the white
diamond. Means, medians and 95% ClIs

Table 2
Mean and Median Words Per Quiz
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are given in Table 2. Immediately notice-
able is the change in the reading patterns
for the second term of 2015 - overall, stu-
dents are passing more quizzes for higher
level books, with a mean increase of 32.7%
compared to 16.3% and 4.8% for 2014 and
2013 respectively. Note also the decrease
in the mean and median of the failed quiz
data for 2015, which goes against the pre-
vious trends.

A mixed ANOVA was used to test for the
within and between effects of the term
and year group on the reading total data.
Field and Wilcox (2017) recommend that
due to problems with outcomes of clas-
sical ANOVA tests on non-normal data,
robust versions of statistical significant
tests should always be carried out unless
there is clear evidence of the normality
of the data set. With the outliers present
in this data, it can be assumed it does not
meet conditions of normality; this was
confirmed by inspection of Q-Q plots, as
well as a Shapiro-Wilk test of normality
for which all groups of data where sta-

Mean Mean Median Median
Y Term N Words Words Words Words
car et Read: Read: Read: Read:
Passed Failed Passed Failed
1 44 2,013 3,912 1,120 1,700
2013
2 44 2,109 3,683 1,291 1,700
1 40 1,956 3,698 1,109 1,400
2014
2 40 2,277 3,924 1,228 1,785
1 31 1,863 2,581 1,224 1,275
2015
2 31 2,473 2,347 1,694 1,340
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Figure 3: Distribution of mean word length of books read per term. 2015 Term 2 is the
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tistically significant at p < .01. Due to this
violation of the assumption of normality,
a robust ANOVA was performed on the
passed and failed data separately, along
with tests for between-subject, within sub-
ject, and interaction effects. The tests were
carried out using the bwtrim function of
the WSR2 package in the R statistical pack-
age (R Core Team, 2016). For the passed
data, the main ANOVA (20% trimmed
means) gave a statistically significant re-
sult for term (18.21, p <.01) but neither for
year nor the interaction of year and term.
The functions sppba, sppbb, and sppbi
were also calculated; these give the main
effects and interaction effects of the factors
using an M-estimator and bootstrap. The
main effects were non-statistically signifi-
cant at the p <.05 level, however the inter-
action effect of year by term was statisti-
cally significant (p =.036). In the case of the
mean failed data, the ANOVA gave
a statistically significant result for
term (7.35, p < .01) and the interac-
tion of year and term (9.1396, p < .01).

Once again, the main effects were non-
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statistically significant at the p < .05 level,
but the interaction effect of year by term
showed statistical significance (p < .01).
The statistically significant result for the
passed data can likely be accounted for by
the large change in the mean number of
words per quiz for the 2015 data as com-
pared to the other two years. The results
for the failed data can likewise be account-
ed for by the much lower outcomes for
the 2015 year group than those seen in the
2013 and 2014 classes.

Total words read

Figure 4 shows violin plots of the total
number of words read for each year. The
mean and median are indicated in the in-
set (white) box plot by the diamond and
horizontal bar respectively. Outliers who
had considerably higher read reading to-
tals than the other students have been re-
moved; there was one such case for each
year group, each of these students had
read amounts approaching 200,000 words
or more. Descriptive statistics for cumula-
tive totals are given in Table 3.

Table 3
Cumulative Words Read as Measured by Passed Quizzes
Year Term N Total Mean 10% Median SD Min Max
Trimmed
Mean
1 43 3,144,426 73,126 69,384 56,284 45,038 2,897 175,325
2013
43 2,919,027 67,884 67,198 62,652 30,451 8,535 160,347
1 39 1,519,568 38,963 32,134 25,905 37,528 2,781 176,002
2014
39 1,547,088 39,669 33,995 29,076 34,496 602 173,409
1 30 1,552,857 51,762 48,105 44,880 33,677 5,511 142,960
2015
30 1,701,142 56,705 53,490 47,351 35,342 5,718 165,628
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Overall, the data distributions follow similar
trends over the three years, with increases in
the median number of words read in the sec-
ond term for each group. Looking at the 10%
trimmed means suggests that these changes
are not due to skew from outliers. Although
the trends are similar, there was a much larger
proportional change in the total number of
words read between the first and second terms
of 2015; a 9.5% increase compared to a 7% de-
crease for 2013, and a 2% increase for 2014.

As an added check, an ANOVA was ap-
plied to the 2nd term data for each year.
A visual inspection of the data with a Q-Q
plot showed the data displayed non-nor-
mality confirmed by Shapiro-Wilk tests
where p <.01 for all groups. Based on this,
a robust between-measures ANOVA on
20% trimmed means bootstrapped 1000
times was carried out, using tlway from
the WRS2 package in R. This gave a statis-
tically significant result, F(2,40.16) = 18.9,
p < .01, with an explanatory measure of
effect size, £ = 0.5, a large effect (Wilcox
& Tian, 2011). Results of post hoc tests on
the 20% trimmed means (using the func-
tion lincon) are given in table 4; as figure 4
suggests, we can reject the null hypothesis
of no difference between the means for the
2013-2014 and 2014-2015 comparisons.
The 2013 and 2015 comparison is incon-
clusive — as the Cls cross zero, it suggests

Table 4
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there is no statistically significant differ-
ence between the data, although we have
p < .05. However, the point to note here
is that the distribution of the total words
read in the second term of 2015 does not
show any extreme differences in compari-
son to the other years.

This said, there was a considerably higher
increase in total words read between the
two terms for 2015 compared to the oth-
er years. Figure 5 shows the means and
CIs for this group adjusted to account
for shared variance of repeated measures
(Field, Miles & Field, 2012; Morey, 2008).
As the confidence intervals cross, it can be
concluded that the within-year differences
for the total number of words read in the
first and second terms in 2015 are statisti-
cally indeterminate.

Overall, then, the results for the total num-
ber of words read present a pattern of the
2015 group showing greater improve-
ment in their reading than the previous
two years, with proportionally larger in-
creases in the 2nd semester. As with the
other measures of reading, the pattern of
the data distribution is similar to that of
the previous year groups, yet the results
do not allow us to unequivocally say that
the outcomes are due to anything other
than chance.

Post Hoc Test Results for Total Number of Words Read

psihat ci.lower cl.upper p-value
2013 vs. 2014 36510.15 21886.68 51133.63 <.001
2013 vs. 2015 15050.24 -3295.44 33395.916 048
2014 vs. 2015 -21459.91 -39419.35 -3500.466 005
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XReading Reading Speeds

One potentially useful function of the XR
system is the ability to measure reading
speed. This allows the instructor to see
cases where reading speeds may be prob-
lematic - either extremely slow, or overly
high. Approximately 5% of the results for
the total 2015 XR were at reading speeds of
300 wpm or more; a reading speed higher
than that of the average native speaker
(Grabe, 2009). Of these cases, 56% passed
the book quizzes, so approximately 3%
of the total reading scores were for cases
in which students were reading at more
than 300 words per minute (the average
reading speed here was 999 wpm). As
these results were at odds with the read-
ing rates observed in the classroom, they
were not counted towards the final read-
ing outcomes reported in this study. A
similar, more extreme result was observed
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in the 2016 academic year, where the same
group of students continued to use XR in
their second year. For the single semester
course in which they did extensive read-
ing, 22% of the students recorded read-
ing speeds of 300 wpm or higher. Of this
number, 70% passed the quizzes. In other
words, approximately 15% of all passed
results were at reading speeds greater
than 300 wpm, with an average speed here
of 1,152 wpm. We will return to these out-
comes in the following discussion.

Discussion

The aim of this study was to see how the
XR and MR systems compare in terms of
assessment of reading outcomes. Is there
reason to believe that the two systems will
provide similar results? Based on the anal-
ysis of the reading logs, the general trend
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from the three year groups is consistent -
the number of passed quizzes decreased
in the 2nd semester for each year, with a
median increase in words read. Chang-
ing to the online-only XR system led to in-
creases in reading outcomes which were
higher than in previous years. Students
read proportionally more words and few-
er books than in the MR condition. It may
be that the changes observed are a result
of learner development through extensive
reading, a consequence of improvement in
students’ reading ability over the course
of the ER program.

Other observations showed there was a
smaller decrease in the number of quiz-
zes failed for the 2015 group, along with
a decrease in the mean number of words
in failed quizzes, an opposite trend to the
results from the previous two years. One
possibility for this is that students in the
2015 year group were choosing to read
easier books than the students in the ear-
lier groups, and in the process passing
more quizzes and increasing their word
count, rather than attempting more diffi-
cult books with a higher possibility of fail-
ure. Carrying out an analysis of the levels
of books read would be a logical step here,
and a useful line of inquiry for further
study. Overall however, without further
investigation we cannot discount the pos-
sibility that the shorter quizzes used in
the XR system may have led to the higher
reading outcomes than those recorded us-
ing the MR system for assessment.

One important consideration arises re-
garding the high reading speeds recorded
with XR. Are the students really under-
standing the books they are reading, or
merely being able to demonstrate under-
standing easier through XR? Similar re-
sults for reading speeds were observed
in a later course, and when questioned
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about this, these users reported they were
reading books borrowed from the library
but using XR for assessment as the quiz-
zes were shorter and perceived as easier
to pass than the MR quizzes. Obviously
whether or not this accounted for the 2015
results is speculation, but it may be a rea-
son behind the findings. Other reasons for
the results could be that the system was
not recording reading speeds correctly,
or that students were rapidly flicking
through a book to access the quiz with-
out having read it, and did not necessarily
need knowledge of a book’s content to be
able to pass the assessment that purport-
edly tests for knowledge of this content.
If students are reading books from the
library and then doing the XR quizzes, it
somewhat defeats the purpose of using
XR. Alternatively, if they do not need to
complete the books to answer the quizzes,
we then need to question the veracity of
all the reading results. A recent account of
ways in which students work to maximize
assessment outcomes with minimal read-
ing (Tagane, Naganuma, & Dougherty,
2018) highlights the problematic nature of
self-assessment systems, and in tandem
with some of the findings here, it brings
us back to the original question guiding
this study—should reading be assessed,
and how?

A key component of the course was pro-
viding students with weekly feedback on
their reading progress and their outcomes,
and it may be that overly focusing on this,
and by association, the course assessment
is negatively contributing to learner goals
which could lead to an over-emphasis on
performance and the avoidance of failure.
This is something that should be addressed
in future studies, as the current data does
not provide a means to assess learner goal
orientations. Another issue to consider is
that the extensive reading course requires
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the students to plan and structure their
reading on their own, and it may be that
this level of autonomy is not suitable for
some learners who, rather than devoting
time to reading, will find ways of appear-
ing to have read instead. The problematic
reading speed data reported in the results
suggests this may have been the path some
of the 2015 year group students chose to
follow, effectively choosing performance
avoidance goals to achieve high reading
outcomes. In light of Tagane, Naganuma,
and Dougherty (2018) this is something
that needs to be controlled for in a course
where students are given responsibility
for their own learning.

Problems Encountered

The biggest issue encountered in using XR
was the instability of the system. Between
late October and early December there
were a number of incidents ranging from
hours through to days when it was inac-
cessible. To their credit, the system admin-
istrators were usually quick to address
these problems, but these outages still left
times when it was unclear what had hap-
pened to the system and when it would
be back online. Not having direct control
of the administration of the system, or in-
formation on the status of technical prob-
lems, and the need to rely on the admin-
istrators to provide clear details about the
scale of problems, as well as be able to get
the system functioning again, proved to
be quite frustrating. Unfortunately, these
are limitations of any technological inno-
vation, often out of the user’s control. One
of the possible consequences of system
instability, especially if users are new to
the system, could be user discontinuation
(Rogers, 2003), and I had expected to see
a percentage of students switching back
to library books and MR following these
problems. That this did not happen either
says a lot for the strengths of XR, or pos-

47

2018 Volume 6

ISSN: 2187-5065

sibly more likely, that the students were
happy to have a break from the reading
assignments.

It is hoped that the various server issues
and outages that limited student access
will not be a reoccurring feature. In all
likelihood, students of university age and
below have grown up used to “always-
on” access to information. XR promises
this, and in this particular case study,
mostly delivered. However, if there are
problems it could cause users to focus on
these to the detriment of the advantages of
the system, as for them the advantages are
aspects they take for granted. Students as-
sume that a system like this will work and
always be available. It has been endorsed
by the course instructor, and assumedly,
on an institutional level, and it is some-
thing they have paid for the right of access
to. And here is perhaps an issue that may
make or break the application, striking a
balance between getting enough subscrib-
ers to cover infrastructure costs to deliv-
er a smooth user experience while at the
same time being able to scale up to meet
any unexpected demands. For these rea-
sons, while recognising the usefulness of
XR, one should also be mindful of poten-
tial pitfalls. It would be advisable to have
a backup system in place, not just in the
eventuality of access problems, but also
to counter the possibility that not all stu-
dents will be in a position to do the read-
ing fully online. Additionally, it needs
to be stressed that committing students’
reading data to a system over which the
instructor does not have full control could
lead to problems accessing that data when
required. Ensuring reading logs are saved
(and backed up) regularly is of course one
way to stay prepared for any unexpected
surprises here.

Another potential problem is the lack of
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books in the XR virtual library. With only
around 470 titles at the time of the study,
it did mean that books at certain levels are
limited in availability. For the students in
this study, who worked with the system
over about 6 months, this was not a seri-
ous issue, but it could impact on courses
extending over a number of years.

Limitations of the Study

One of the biggest limitations is the dif-
ference in the number of questions of the
quizzes students read, as well as a lack of
an indication of the reliability and validity
of the quizzes for both the systems. Whilst
data on pass and fail rates for individual
titles could be compared across students,
without a standardized reference point
for the students” English level it would be
difficult to draw any strong conclusions.
For this reason, trying to assess reliability
or validity has not been attempted in this
study.

Another limitation is that the study does
not include any measure of fluency by
which to compare the reading gains to see
if the outcomes were actually contribut-
ing to improvements in the learners’ abil-
ity to understand what they were read-
ing. Of course, the concern of the study is
not with increases in fluency per se, but it
would strengthen the findings if this had
been addressed.

Having data from only one semester for
the XR condition is another weakness.
Completing a follow-up study with a wid-
er dataset to ascertain if the results found
here are replicable across different groups
should provide richer data on which to
base further conclusions.

Conclusion

To date, little research has been published
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into the use of XR and its role in assess-
ing ER. It is hoped that this paper demon-
strates that XR can contribute to a reading
program with similar outcomes to those
seen in using the MR system for assess-
ment.

XR is still a relatively new system, and its
features are somewhat limited. Many are
being added, but as with the adoption of
any system, check that it meets your needs
before committing.

What can be said is that using XR to de-
liver content and track progress for an ex-
tensive reading program, especially if the
reading component is to be carried out
outside of class, was a relatively success-
ful approach. Whether or not the choice
of the course instructor is to assess read-
ing, XR provides a convenient platform to
allow students to read, and for both stu-
dents and instructors to keep track of their
outcomes.

For the instructor, it solves one issue some
may face if using the other main online
ER assessment system, MR (or MReader)
- that of a mismatch whereby books avail-
able in the school library may not have
corresponding quizzes available. And XR
extends the convenience offered by MR by
moving the whole reading process online,
potentially eliminating the need for a large
physical library of readers—although the
number of titles in the virtual library at
time of press is perhaps still too low to run
a long-term reading program.

Based on the results of this study, assess-
ing an extensive reading course with XR
will likely give slightly better outcomes
than if using the MR quiz system. Wheth-
er students need to read an entire book
to pass the quizzes in both systems is
something that may be an issue. Having
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alternative ways to check this would be
necessary if there are doubts that the as-
sessment outcomes are a true reflection of
student progress, however this may add
unwanted complexity to a reading course.
Structuring and running the course to en-
sure the goals of the course do not exces-
sively promote the assessment component
while prioritizing the other “command-
ments” of ER is one possibility here.

Of course, the usual cautions stand about
the extensibility of the findings. Further re-
search in other learning contexts will help
provide a better picture of the benefits and
drawbacks of the system. Additional re-
search into how assessment systems such
as XR influence learning goal orientations
would also be useful to better understand
how assessment of extensive reading can
best be carried out.
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