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Abstract

This paper reports on the pilot results of the first independent evaluation of Accelerated Reader (AR), an online reading programme, in China. Despite its adoption
in over 800 Chinese schools and robust evaluation elsewhere, AR has not been independently assessed in China. The sample included 528 Year 5 and 6 pupils from two
public schools in China. The pilot was a cluster randomised control trial, where four classes (195 pupils) were randomised to receive the AR intervention, while seven (333
pupils) followed business-as-usual instruction. The intervention lasted 12-13 weeks, with one session per week. Impact evaluation showed positive effects on English
reading outcome (effect size [ES] = +0.27), overall reading habits (ES = +0.14) and attitudes (ES = +0.15), though regression models suggested these may reflect pre-
existing differences.

Compliance analysis showed that pupils who complied made greater progress than non-compliers (ES = +0.56), highlighting the importance of session completion.
Process evaluation reflected large variation in implementation fidelity, driven by teacher experience, classroom management, and technical support. Key challenges

included pupils’ limited English proficiency, digital skills, large class sizes, and mismatched book access.

Path analysis indicated a small positive indirect impact of reading behaviours on performance, mainly through reading attitudes.

Introduction

China’s political reforms and open-door policy in the last
46 years have led to a number of important education reforms.
As part of the modernisation strategy, English emerged as
a core subject along with maths and Chinese. Since 2003,
it has been introduced as a compulsory subject from Year
Three (ages 8-9) in primary schools, although many schools
have gradually introduced it earlier, starting from Year One
[1]. In recent years, over 107 million primary school pupils
across the country have engaged in learning English as a
foreign language [2]. To facilitate this large-scale educational
effort, the MOE implemented a structured approach to
English education, including the development of curriculum
standards and standardised learning materials. However,
despite these nationwide efforts, this “one-size-fits-all”
approach in choosing reading resources may fail to address

the diverse proficiency levels present within classrooms [3,4].
While standardised resources aim to streamline the teaching
process, they often overlook the significant variations in
individual pupils’ learning needs.

Moreover, existing research has highlighted the vital
connection between proper reading resource availability and
children’s academic performance. Mullis, et al.’s [5] analysis
of the Progress in International Reading Literacy Study (PIRLS)
2021[6] found that pupils attending well-resourced schools
tended to excel in reading assessments. This highlights the
urgent need for the provision of adequate reading resources to
support learners of diverse ability.

Yet, providing adequate resources alone is not enough—
children’s reading behaviours, including their habits and
attitudes, also play a crucial role in their reading performance.
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Longitudinal studies have shown that reading habits become a
stable predictor of reading comprehension from upper primary
years onward [7,8], supporting the idea that consistent
engagement with texts fosters long-term gains. In contrast,
reading attitudes appear to decline with age and show weaker
or inconsistent links to achievement [9-11]. This suggests that
interventions focused solely on improving attitudes may be
insufficient, particularly in later primary years, unless they are
accompanied by efforts to cultivate consistent reading habits.

In response to these challenges, numerous reading
interventions, such as Reading Recovery, Reciprocal Reading,
Guided Reading, and Accelerated Reader, have been developed
to support pupils’ reading performance. Among the reading
interventions that have been rigorously evaluated, Accelerated
Reader (AR) appears to show promise with a number of studies
reporting positive results [12-16].

While AR is now widely used in China across over 800 schools
[17], there has been no independent, rigorous evaluation of
its impact on Chinese pupils to date. Most evaluations were
conducted by the developers. Only one Chinese study [18]
could be found. This was a small study (n = 29) conducted in
a Chinese international school, using a single-group pre-post
design with no counterfactuals. It reported that most English
Language Learners (ELLs) showed gains in STAR reading scores
and expressed positive attitudes toward reading. However,
with no comparison group, it is not possible to attribute the
positive effects to the intervention itself. The use of the STAR
test, which is closely related to the content in the AR system,
as an outcome measure also raises concerns about objectivity.
Furthermore, the study took place in a relatively privileged
context with native English teachers and a well-resourced
library. Similar conditions are less likely to be found in state-
funded Chinese schools.

There is thus a need for a more rigorous, contextually
grounded evaluation of AR in Chinese public schools.

Prior evidence of AR

Although Accelerated Reader (AR) is widely used
internationally and has been evaluated in numerous studies,
its effectiveness in improving pupils’ reading skills remains
inconclusive. Most of these studies had methodological flaws.
Paul, et al. [13] conducted a comprehensive study across 6,000
educational institutions in Tennessee, examining reading
performance outcomes between schools implementing AR
and those maintaining traditional instructional approaches.
While their findings indicated enhanced performance among
AR participants, several critical concerns emerged regarding
study validity. The study was conducted by the developers
of AR, raising concerns about conflict of interest. Although
comparison schools were socioeconomically comparable to AR
schools, schools that voluntarily adopted AR may have been
more motivated or better resourced, introducing a selection
bias that weakens the reliability of the reported effects. While
Topping and Sanders [16] demonstrated that AR was positively
correlated with pupils’ reading performance, the study design

could not show causal effects. Ross, et al.’s [14] randomised
control trial showed mixed results, with positive effects for
younger children (K to grade 3), but no effects on the older
children in grades 4 to 6. Again, the outcome measure was the
AR-related STAR test.

More rigorous independent evaluations have yielded
mixed findings. Gorard, Siddiqui and See’s [12] evaluation of
an efficacy study of AR among first-year secondary school
pupils in England found that those who used AR made, on
average, three months more progress than their peers who did
not. Greater progress was noted among disadvantaged pupils
(defined as those eligible for free school meals). Conversely, a
more recent effectiveness trial by Sutherland, et al. [19], also
conducted in England, found no effect on reading outcomes
among Key Stage 2 (ages 9 to 11) pupils.

Other weaker studies have reported marginal or even
adverse effects of AR. Mathis [20] found no significant impact
of AR on pupils’ reading comprehension. This was a single
group pre-post study involving only 30 pupils from two
classes, thus limiting its internal validity. Similarly, Pavonetti,
et al. [21] documented no changes in pupils’ reading habits,
measured by the number of books read. However, their cross-
sectional design with retrospective grouping could only
establish associations rather than demonstrate causation
between AR usage and reading frequency. A systematic review
by the What Works Clearinghouse [22] synthesised findings
from two investigations [23,24], including one with merely 32
participants. The review concluded that AR showed no impact
on reading fluency, inconsistent effects on comprehension
skills, and potentially positive influences on overall reading
performance. Additionally, some researchers have raised
concerns that AR's reward-based structure might undermine
students’ inherent motivation to read while restricting their
book selection diversity [25,26].

In conclusion, although AR demonstrates potential in
certain educational settings, the evidence base regarding
its effectiveness remains inconclusive. Design limitations
across existing research, including correlational approaches,
insufficient sample sizes, and reliance on program-aligned
assessments (STAR test), prevent definitive conclusions about
AR’s efficacy. Additionally, the predominance of research
from English-speaking nations leaves AR’s effectiveness in
non-Western educational contexts, particularly China, largely
unexamined.

This research, therefore, aims to assess the impact of
AR on Chinese school pupils’ reading performance and
reading behaviours. The research questions are:What
impact does AR have on Chinese school pupils’ reading
performance?

What impact does AR have on Chinese school pupils’
reading behaviours (reading attitudes and reading
habits)?

Is there a correlation between reading behaviours and
reading performance?
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The intervention (Accelerated Reader)

Accelerated Reader (AR) is a computer-based reading
programme designed to foster independent English reading
habits among pupils. The programme is grounded in several
learning and pedagogical theories from educational psychology
and motivational research. A central principle of AR is
matching pupils with books at their appropriate reading level,
ensuring texts are sufficiently challenging to promote learning
whilst avoiding excessive difficulty that might discourage
engagement [27]. This aligns with Vygotsky’s theory of Zone
of Proximal Development (ZPD) [28]. Books within the AR
system are therefore categorised using the Advantage/TASA
Open Standard (ATOS) reading formula, whilst pupils complete
the Standardised Test for the Assessment of Reading (STAR)
to establish their appropriate reading level. It is important
to note that AR does not provide books. In this pilot study,
experimental classes were provided with approximately 215
English picture books by the researcher, covering a wide range
of reading levels to ensure compatibility with the AR quiz
database. This is something that schools wishing to use AR
may need to consider.

Following completion of each book, pupils undertake a brief
comprehension quiz. These quizzes generate TOPS reports
(The Opportunity to Praise Pupils), delivering immediate
performance feedback to each pupil. The AR system operates
on motivational principles, whereby pupils accumulate reading
points and receive rewards for meeting reading targets. Point
allocation is determined by both the book's readability level and
word count. AR is designed to encourage regular book reading
that increases pupil’s ZPD by stretching their reading abilities.
An Interactive Reading Dashboard tracks each pupil’s reading
activity to help teachers monitor reading progress, and adjust
pupils’ reading goals to match their ZPD as they progress.

Prior to delivery, teachers received four hours of online
training. The training covered STAR Reading, goal setting,
quiz administration, and report interpretation. A WeChat
group, which included trainers, IT staff, and customer service
representatives, was set up to provide continuous support
throughout the project.

Implementation of AR sessions occurred over 13 weeks in
School A and 12 weeks in School B, with weekly sessions lasting
approximately 40 minutes each. These sessions were integrated
into regular English lessons. However, as pupils became more
proficient at completing quizzes, session duration occasionally
reduced to 20 minutes. Whilst AR recommends a minimum of
25 to 30 minutes daily independent reading, the actual number
of books read and quizzes completed varies among individual
pupils.

Methods
Trial design

The pilot was a two-armed cluster Randomised Control Trial
(RCT), where classes were randomised within schools to either
the AR intervention or a business-as-usual control group.

This approach helped minimise the risk of post-allocation
demoralisation, as all schools participated as intervention
schools. Randomisation ensured that the groups being
compared were equivalent in terms of observed and unobserved
characteristics and any differences in the performance could be
attributed to the AR programme. The cluster RCT was chosen
due to the logistical challenges of randomising individual pupils
within class because of space and timetabling constraints.

Although the study was not structured as a wait-list trial,
schools were informed that control classes could use the
books provided for the AR group. This helped maintain school
commitment to the programme.

The participants

The participants were Year 5 (age 10 to 11) and Year 6 (age 11
to 12) pupils from two public schools in the Anhui and Sichuan
province in China. These schools were recruited through a
combination of personal contacts, educational conferences
and events, and outreach via Chinese social media platforms
such as WeChat and Little Red Note, where a digital poster was
used to introduce the project. Eight schools initially expressed
interest, but most were not eligible as they had no access to
computers or iPads, did not have capacity to establish a library
of AR-related books, and no teachers available to attend AR
training. In addition, AR is a paid programme requiring a
subscription fee of approximately £26 per pupil, which posed a
recruitment challenge for state-funded schools. For this pilot,
the programme was offered free of charge by the researcher,
with a discounted licence provided by Renaissance Learning,
the developer. For this reason, the number of schools that
could take part was small. Eventually, only two schools that
met the eligibility criteria and were willing to take part in the
randomised controlled trial were included in the study.

Years 5 and 6 pupils were selected because they were not in
high-stakes exam years, making it more feasible for schools
to accommodate the intervention. The younger Year 3 (ages
8-9) pupils were not considered as many were still developing
basic decoding skills and not yet able to read English texts
independently whereas Years 5 and 6 pupils had at least
two years of English instruction and had developed stronger
foundational reading skills, making them more suitable for the
project. All the Year 5 pupils (n = 8 classes; 369 pupils) came
from School A, while the Year 6 pupils (n = 3 classes; 159 pupils)
were from School B. The total number of pupils was 528.

Randomisation

Randomisation was at the class level within schools.
Because the headteacher in School A only allowed two classes to
be included in the intervention group (due to lack of computer
rooms), these were randomly selected from among all eligible
classes. In contrast, all the three Year 6 classes in School B
were included in the randomisation.

Due to the differences in year levels between the two
schools, randomisation was conducted within each school at the
class level, using pupils’ English test scores from the previous
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term as the basis for stratification. As there may be systematic
differences between classes, randomisation by classes risked
assigning high-attaining classes to one group. To mitigate this,
classes were first ranked by their average English scores. In
School A (with eight Year 5 classes), the top-ranked class was
paired with the bottom-ranked class, the second-highest with
the second-lowest, and so on, forming four balanced pairs. As
the school could only accommodate two classes to receive the
intervention, one pair (2 classes) was then randomly selected
and assigned to the intervention group, while the remaining
six classes served as the control group. In School B, which
had three Year 6 classes, the highest- and lowest-performing
classes were paired, with the remaining middle-performing
class left unpaired. A random draw assigned the paired classes
to the intervention group (2 classes), and the unpaired class to
the control group (1 class). This stepwise, stratified approach
was designed to maintain baseline balance. The randomisation
results are summarised in Table 1.

In total, four classes (n = 195) were assigned to the
intervention group, and seven (n = 333) to the control group,
which continued with their usual lessons. Randomisation took
place before pre-test during the summer holiday to allow time
for teacher training and setting up of the intervention.

Although the intervention and control groups were unequal
in size, this is methodologically acceptable in cluster trials,
particularly when constrained by programme costs or limited
institutional capacity, such as staffing or access to facilities
(e.g., computers and computer rooms). Unequal allocation
can preserve cost-efficiency and maintain adequate statistical
power if total sample size remains sufficiently large [29].

However, such designs may result in baseline imbalances
that warrant consideration during analysis. Table 2 shows that
the gender and ethnic distributions of the pupils are broadly
comparable, but there is a notable year group imbalance with
84% of control pupils in Year 5, compared to 46.2% in the
intervention group, resulting in a higher average age in the
intervention group. This difference may act as a confounding
factor, as older pupils could have more English exposure or
greater cognitive maturity. To account for baseline differences,

Table 1: Class-level randomisation to AR and control by school and year level.

Experimental group Control group

School A 2 classes (90 pupils) 6 classes (279 pupils)
School B 6 2 classes (105 pupils) 1 class (54 pupils)
Total 5&6 4 classes (195 pupils) 7 classes (333 pupils)

Table 2: Demographic characteristics of pupils in the AR and control groups.

_ . AR (%)
h f I
Characteristics of pupils (n=195)

Boys 49.2 53.2
Minority 4.6 3.3 -1.3
Year 5 46.2 83.8 -37.6
Year 6 53.8 16.2 37.6
Age 11.74 11.27 0.47

Control (%) .
%
(n=2333) Differences (%)
4.0

analyses were performed using gain scores from pre-test to
post-test.

Outcome measures

The primary outcome was pupils’ English reading
performance, which was assessed using the Cambridge Young
Learner English (YLE) Test and the National Assessment
Programme — Literacy and Numeracy (NAPLAN). Both the pre-
and post-tests were administered online and consisted of 18
questions completed within 35 minutes, along with a reading
behaviour survey.

The reading component included three texts that focused
solely on comprehension skills. Text 1 was taken from the
A1 Movers test, a Cambridge English qualification test [30]
for young learners. It evaluated fundamental vocabulary
skills through tasks requiring pupils to match words with
corresponding pictures or phrases, establishing a baseline
of English language competency. Texts 2 and 3 were drawn
from Year 3 NAPLAN tests from 2012, 2015, and 2016 [31],
as these materials closely aligned with the Chinese English
curriculum for Years 5 and 6 [32]. Text 2 measured basic
information retrieval skills, while Text 3 assessed higher-order
comprehension through tasks involving the integration and
interpretation of textual information. To ensure suitability,
the difficulty level of the texts was analysed using the Flesch
Reading Ease formula.

The secondary outcome was pupils’ reading behaviour,
which measured pupils’ reading habits and reading attitudes.
This was assessed using items from the 2018 Programme
for International Student Assessment (PISA) [33], the 2021
Progress in International Reading Literacy Study (PIRLS) [6],
and the Heathington Attitude Scale [34]. The questionnaire
consisted of 12 items in total, including six items for reading
habits and six for reading attitudes. For analyses, pupils’
responses to the six items for each of the construct was totalled
and a mean score obtained for reading habits and another for
reading attitudes.

Analyses

Primary analysis: The primary analysis employed an
intention-to-treat (ITT) approach, where all pupils were
analysed according to their original random assignment.
ITT maintains the original randomisation, thus minimising
selection bias as all participants are analysed in the group to
which they were assigned, regardless of whether they received
the intervention or not. This helps mitigate potential biases
from non-compliance or dropouts, maintaining the balance
achieved by randomisation and providing an unbiased estimate
of the treatment’s impact in real-world conditions [35]. It also
reduces the risk of distortion if those dropped out were in some
way different to those who stayed.

The impact of AR was estimated using Hedge’s g effect size
(ES), calculated as the difference in the gain scores between
the intervention and control groups, divided by the overall
standard deviation (SD). Gain scores were used as there was
initial imbalance at pre-test.

| 050 |
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Note that we do not use significance tests and confidence
intervals as they rely on assumptions of full randomisation
and no missing values [36,37], which do not hold in our
study. And even if these conditions were met, they would still
not be appropriate because they only tell us the probability
of observing the results we get assuming that there is no
difference between the groups [38-40]. What we are interested
to know is whether there is, indeed, any difference between
groups. Under such conditions, relying on significance testing
would be inappropriate and potentially misleading.

Instead, to assess the security of the findings, that is
whether it could occur by chance or influenced by bias due to
attrition, we calculated the ‘number needed to disturb’ the
finding [41]. This indicates the number of counterfactual cases
that would be needed to reverse or alter the observed result.
The larger the NNTD, the more stable the finding.

NNTD is calculated as the “effect” size (ES) multiplied by
the number of cases in the smallest group in the comparison
(i.e., the number of cases included in either the control or
treatment group, whichever is smaller).

Since missing responses in reading habits and attitudes did
not constitute attrition, and to avoid losing cases due to partial
missing value, missing values were replaced with the mean of
the total scale (sum of six items divided by six). This method
avoids item-level bias and maintains scale-level variance [42],
ensuring most participants remained in the analysis.

Additional analysis: While the impact evaluation and
sensitivity analysis established the overall effects and their
reliability, multiple linear regression analysis was used to
determine how much the observed differences in reading
performance and reading behaviours were due to the
intervention or other confounding factors [43].

In these three regression analyses, the post-test or post-
survey scores were used as the dependent variable, with pre-
test scores entered as covariates. Independent variables were
added in three blocks, sequentially in chronological order.
The first block included pupil demographic factors such as
gender, ethnicity, year level and age. These were included first
as these are factors that are not malleable. The second block
included relevant pre-test or pre-survey scores. The final block
added the treatment group status, to assess the additional
contribution of intervention participation.

As several predictors were included, the adjusted R-squared
was calculated to produce a predictive model. The increase in
variance explained at each step shows how much more these
variables add to predicting pupils’ reading outcomes.

Since not all pupils received the recommended number of
sessions, ITT analysis may underestimate the true effects. To
explore this further, we first examined fidelity to treatment
by analysing the number of sessions each pupil completed (as
recorded on the AR dashboard) and its correlation with their
English test scores.

To estimate the causal effect of AR among those who
complied with the recommended usage, we conducted

a Complier Average Causal Effect (CACE) analysis [44].
Essentially, it is a comparison of what actually happens
with what might have happened [45]. The complier average
causal effect is estimated using known information about the
treatment performance and the assumptions that because of
randomisation the proportion of compliers in the control would
be the same as for treatment, and the average performance for
those in the control group who did not comply would be the
same as the performance of non-compliers in the treatment
group (Cell D, Table 3).

Given that we know the overall results for both groups
(Cells F & K) and the data for those in the treatment group
who complied and who did not comply (Cells A to D), we can
calculate the average performance for those in the control
group who would have complied if given the treatment (x). The
proportion in treatment group who complied is assumed to be
AJE:

Number in control group who complied (Cell G) will be
A/E*]

Number of non-compliers in control group (Cell H) will
be J-G

The average performance for compliers in the control
group (x) is calculated thus:

x = (J*K) - (H*I))/G

In this study, a complier was defined as a pupil who
completed AR quiz at least once a week for 12 or 13 weeks.

Building on the previous analyses of impact and fidelity,
the path analysis is used to explore how AR usage related to
changes in pupils’ reading behaviours (habits and attitudes)
and subsequent reading performance, providing insights into
the “black box” of the intervention’s effectiveness (Figure 1).

The path analysis was constructed using two regression
models: one assessed the direct effect of the intervention on
reading behaviours and the reading performance, and the
second examined the effect of the mediating factors (reading
behaviours) on the reading performance. This approach
provided insight into the underlying mechanisms driving the
relationship between AR and English reading performance. The
standardised regression coefficient (beta) or path coefficient
indicated the strength and direction of the relationship between
the variables within the model.

The outcome variables were gain scores. This choice
avoided potential biases from pre-test scores and baseline
differences among pupils, allowing clearer examination of

Table 3: Estimation of complier average causal effect.

N who co'mpleted Mean N who did n91 Mean | N | Mean
AR quizzes complete AR quizzes
Treatment A B C D E F
Control G X H | J K
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Figure 2: Comparing English reading performance by effect Size and percentile
growth.

the relationships between AR usage, reading behaviours,
and performance. Background variables (gender, ethnicity,
year level, and age) were excluded from the path analysis as
these were already accounted for in the earlier multiple linear
regression. Including these factors could have obscured the
direct and mediated effects of AR. Adjusted R-squared values
were calculated to evaluate the proportion of variance explained
by the predictors in each model. This measure ensured that the
models provided an accurate and parsimonious explanation of
the observed performance.

Process evaluation

The purpose of the process evaluation was to assess
both the fidelity (that is if the programme was delivered as
intended) and the quality of implementation of the intervention
[46,47]). It provides a better understanding of the underlying
mechanism that may explain how and why the intervention
worked, if it was successful. And if the programme was found
to be ineffective, it could explain whether the programme is
intrinsically ineffective, or the teachers were not implementing
it in the way they should. It also helped to identify potential
limitations [48] and capture unintended consequences if any.

The process evaluation included classroom observations
and informal interviews with pupils and teachers. Another
important source of data came from AR’s interactive dashboard,
which tracked pupils’ reading, their reading level, the number
of books read, and the number of quizzes completed. This
provides information on the fidelity to intervention, e.g.,
whether pupils have completed the required number of quizzes.

School visits were arranged via headteachers to observe
programme delivery, pupils’ reactions to the programme
and teachers’ ability to use the resources, while noting any
emerging changes in classroom practice or pupil learning.
There was no structured interview schedule as such as the
intention was to capture pupils’ and teachers’ perceptions
of the intervention. We had intentionally kept the informal
conversations open so that we were not influenced by what we
thought was important, but what the participants thought was
important, and to allow the evidence to speak for itself without
prejudice. So, all information was potentially relevant here.

During the school visits, we conducted non-intrusive
classroom observations. These included learning walks,
during which we examined pupils’ work and listened to their

spontaneous comments. Opportunities often arose to engage
with pupils while they completed AR quizzes. In School A, a
pupil focus group was organised to facilitate a casual discussion
with pupils. Observations, pupils’ feedback and informal
remarks were documented through note-taking — no audio or
video recordings were made.

In total four visits were made to two treatment schools
to observe the process of implementation in 46 sessions.
Individual interviews with teachers were delivered online at
the end of the project, focusing on their perceptions of AR
programme. Specifically, what they thought had contributed
or would contribute to the success of the programme, and the
barriers to effective delivery of the intervention.

Ethical considerations

Ethical approval for this study was granted by Durham
University’s Ethics Committee (Reference: EDU-2022-11-
29T11_12_14-pcgm56) on 15 February 2023. Participation was
entirely voluntary. An opt-out consent procedure was used:
only parents who did not wish their children to take part were
required to return a signed form. No personally identifiable
information was collected, and all data were anonymised for
the purposes of analysis and reporting. All procedures followed
the ethical principles outlined in the Declaration of Helsinki
(1975, revised 2013).

Findings

Impact of AR on pupils’ reading performance: Since pupils
in the AR group were already ahead at pre-test, it would not be
fair to use post-test scores only. Therefore, gain scores were
used to compare progress made between the groups. Table 4
shows that both groups performed worse at post- test than
at pre-test, likely attributable to the greater difficulty of the
post-test compared to the pre-test, but the AR group showed
less decline than the control group, suggesting that the AR
group performed better in comparison (ES = +0.27).

To express this effect in percentile growth (Figure 2), it
means that the median pupils who ranked at the 50th percentile
in the control group, if they had received AR, would now be
ranked at 60™ percentile, demonstrating the positive impact of
the AR intervention [49].

While effect sizes reflect the magnitude of the difference,
they do not account for study scale or robustness of the effects.
To test the robustness of the finding, the Number Needed to
Disturb (NNTD) was calculated. For this trial, the effect size
was +0.27, and the smaller group (AR group) had 195 pupils,
resulting in an NNTD of 53 (195 x 0.27). This means that 53
extreme negative scores would be needed to nullify or reverse
the positive effect. Since there were no missing cases, the
findings can be considered robust and secure.

Table 4: Comparing gain scores of English reading performance between AR and
control.
TN | Pretest | 5D | Posttest | SD | Gains | D | ES
AR 195 8.51 3.62 8.09 443 042 456
Control = 333 8.14 3.51 6.58 338 -1.56 399 027
Total 528 8.27 3.55 7.14 3.86 -1.14 4.24
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Although the effect size suggested a positive impact of
the AR programme on reading performance, the results of
the regression analysis showed that pupils’ year group alone
explained 23% of the variance in post-test scores (Table
5). Gender and pre-test scores added a small amount to the
prediction. The intervention adds nothing to the predictive
accuracy of the model. This suggests that most of the differences
in reading performance could be explain by pupils’ year group.

Impact of AR on pupils’ reading behaviours

As with the reading performance, the results for reading
habit show that both groups made negative progress from pre-
test to post-test, but in comparison, the decline was much
bigger for the control group (Table 6). In other words, AR group
performed better than control (ES = +0.15), particularly in areas
like reading for pleasure, borrowing books, and extracurricular
reading (see Appendix A for a full list of items for reading
habits). The intervention may have mitigated against the
negative effect seen in the control group. AR may have helped
maintained motivation and routines, thus preventing the sharp
decline in reading habits for children in this age group.

However, the regression analysis (Table 7) showed that
the strongest predictor of reading habits is pupils pre-
reading habits. Pupil’s year group explained 3.4% of the
variance initially. Adding pre-habits reading habits improved
the accuracy of prediction by 9.3%. The intervention did not
contribute to explaining the post-reading habits, suggesting
that the intervention had no direct effect on pupils’ reading
habits.

For reading attitude, AR also showed a small positive effect
(Table 8). Positive effects were observed in five out of six
individual items. This is not surprising as AR requires pupils
to read in their free time, and select books matched to their
interests and reading levels. While AR may enhance pupils’
enjoyment of reading, it did not improve their confidence in
reading English in class (see Appendix B for a full list of items
for reading attitudes). It is probably because the focus of AR
focuses is on individual, self-paced reading, not public reading.

As with reading achievement and reading habits, AR did not
explain the outcome once other background factors, such as
prior attitudes and year group were controlled (Table 9). This
suggests that the observed attitude gains may be shaped more
by pupils’ baseline characteristics than by AR itself.

Fidelity to implementation

Since not all pupils completed the required number of
sessions or quizzes (between 12 and 13), a compliance analysis
was performed to see if compliance made a difference to the
performance. The average number of AR sessions completed by
pupils in the treatment group was 16.81. However, there was
substantial variation across schools. Of the treatment group,
102 learners did not achieve the minimum number of sessions
recommended (13 sessions for School A and 12 sessions for
School B), while 93 learners received the recommended lessons
with a large percentage well in excess of this number. Several

Table 5: Regression model predicting the post-test performance.

1 Year group 0.48 0.23 0.23 0.23
2 Year group & gender 0.49 0.24 0.23 0.01
3 Year group, gender & pre-test 0.53  0.28 0.27 0.04
4 Year group, gender, pre-test and 053 | 0.28 0.27 0
treatment

Table 6: Comparing gain scores of English reading habits between AR and control
groups.

T T

195 5.20 2.50 5.10 253 -0.10 296
Control = 333 5.33 2.22 4.84 261 -049 273
Total 528 5.28 2.32 4.94 258 -0.34 282 0.14

Note: Reading habits represent the average gain across six items. For item-level
results, see Appendix A.

Table 7: Regression model predicting post-reading habits.

1 Year group 0.183 0.034 0.032 0.034
2 Year group and pre-reading habits 0.357 0.127 0.124 0.093
3 Year group, pre-reading habits and 0.357 | 0.127 0122 0

treatment

Table 8: Comparing gain scores of English reading attitudes between AR and control
groups.

T N A T

195 6.62 1.95 5.94 191  -0.69 234
Control 333 6.57 1.87 5.55 182  -1.01 218 0.15
Total 528 6.59 1.90 5.70 1.86 -0.89 224

Note: Reading attitudes represent the average gain across six items. For item-level
results, see Appendix B.

Table 9: Regression model predicting post-reading attitudes.

1 Year group 0.223 0.050 0.048 0.050
2 Year group and pre-reading attitudes  0.343 0.118 0.114 0.068
3 Year group, pre-reading attitudes and 0344 0118 0113 0

treatment

reasons contributed to low dosage among some pupils.
Frequent absences, limited access to labelled books, technical
difficulties with the AR system, and low English proficiency
were commonly reported. Some pupils also struggled with
logging in or completing quizzes, while others rushed through
the sessions due to classroom distractions or time constraints.
Pupils with weaker English reading skills found it particularly
hard to sustain reading and quiz participation without
additional support.

Correlation analysis showed a small positive relationship
(+0.22) between gain scores in English reading test and the
number of sessions received. In other words, the more sessions
a pupil received, the higher their English scores (and vice
versa). It is difficult to say exactly what this means because
pupils who missed sessions or who were regularly absent may
face other issues which contribute to their performance (but
which are not investigated within the scope of this project).

Citation: Yang F, See BH. Evaluation of the impact of Accelerated Reader on English Reading Performance and Behaviours in Chinese Primary Schools — A Pilot
Study. Trends Comput Sci Inf Technol. 2025;10(2):047-057. Available from: https://dx.doi.org/10.17352/tcsit.000097



™ PeertechzPublications Inc.

https://www.engineegroup.us/journals/trends-in-computer-science-and-information-technology ‘ 8

There may also be the increased likelihood of issues in relation
to motivation or confidence for these pupils.

To account for variations in compliance with the
recommended number of AR sessions, a CACE analysis was
conducted, establishing a threshold of 13 AR quizzes for
School A and 12 quizzes for School B. The analysis aimed to
estimate the treatment effect in cases where some pupils in the
treatment group did not meet the minimum dosage, as well
as to the project outcome for control group pupils had they
complied with the intervention.

From the treatment group (Table 10), 93 out of 195 pupils
(48%) met the compliance threshold, completing the required
number of quizzes. By assuming the same proportion of
compliance in the control group, it was estimated that 160
out of 333 control pupils would have complied if they had
been assigned to the intervention. The mean performance
for non-compliers in both the control and treatment groups
was calculated to be -1.76, allowing for an estimation of what
compliant control pupils’ scores might have been.

Using the overall standard deviation from Table 4 (SD
= 4.24), the effect size based on compliers in the treatment
group was calculated using the formula ((1.05- (-1.34))/4.24).
The CACE analysis revealed a higher complier effect size of
+0.56, compared to the overall headline effect size of +0.27
for the gain scores. These results suggest that when the AR
programme is implemented as intended and pupils complete
the recommended number of quizzes, the positive effects of the
intervention will be stronger, indicating that AR intervention
can be highly effective when implemented with fidelity,
benefiting pupils who fully engage with the programme.

Does improving reading behaviours lead to improve-
ment in reading performance?

To answer this question, a path analysis was conducted
to examine the effects of the mediating factors (i.e., reading
habits and reading attitudes) on reading performance.

The results of the path analysis (Figure 3) showed that
AR had a direct and positive effect on reading performance
as indicated by the path coefficient (8 = 0.13). AR also had a
positive direct effect on reading habits and reading attitudes (8
= 0.07 and 8 = 0.07, respectively). However, reading habits had
a small negative effect (8 = -0.01), while reading attitudes had
a small positive effect (8 = 0.10) on reading achievement.

. The combined effect of the intervention on reading
outcome through the mediating factors was its direct effect
plus indirect effecReading habits: 0.07 x (-0.01) = -0.0007

Table 10: CACE analysis based on 12-13+ sessions and English reading performance
gain scores.

Completed Not Completed Overall
N Mean N Mean N Mean
AR 93 1.05 102 -1.76 195 -0.42
Control 160 -1.34 173 -1.76 333 -1.56

Reading behaviours

=0.07 =
B Reading habits -\\_io'iﬂ

Accelerated Reader f=0.13 } Reading performance

B=0.07 | Reading attitudes {

Figure 3: Results of the path analysis.

. Reading attitudes: 0.07 x 0.10 = 0.007
. Direct effect = 0.13

. Indirect effect = 0.0063

. Total combined effect = 0.14

This indicates that AR might be multifaceted, benefitting
some aspects of learning behaviours (reading attitudes), but
not reading habits, suggesting that perhaps reading habits is
not an essential mediator (or even counterproductive) for the
intervention to be effective.

Limitation

While the trial was well designed, several limitations
beyond the evaluators’ control might have adversely influenced
the strength of the evidence. The biggest limitation was the
variation in implementation fidelity between the two schools.
Although teachers received initial training, some required
more ongoing support to deliver AR programme effectively.
Inconsistent use of key AR features, such as the dashboard for
monitoring pupils’ progress and the frequency of AR sessions,
likely affected the quality of delivery. CACE analysis revealed
that consistent and fidelity to implementation is essential
for AR to have an effect on pupils’ reading and behavioural
outcomes.

There was also evidence of diffusion as the control pupils
also had access to other online educational platforms, such as
the 17zuoye. These platforms provided additional opportunities
for English reading practice outside of AR. Although efforts
were made to control for external factors, the exposure to
supplementary learning resources in the control group could
have muted the effects. The key strength of an RCT is the clean
comparison between groups. Diffusion blurs this comparison,
threatening the study’s internal validity [50].

Due to time-tabling constraints and the lack of staff
capacity, randomisation had to be at the class level to minimise
disruption to regular lessons. The use of cluster randomisation,
where entire classes were assigned to either the treatment
or control group had significantly reduced the sample size
and thus the statistical power of the study. This issue was
compounded by the request of one school to allow only two
of their eight Year 5 classes to receive the intervention. This
led to an imbalance in the number of control and intervention
classes, with more classes being in the control group. While
necessary for practical reasons, this design had potentially
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impacted the comparability between the treatment and control
groups [51].

The short duration of the intervention (12-13 intervention
weeks) also means that the effects of the intervention may
not have time to manifest itself. As reading attitude and
reading habits take time to develop, a longer duration may be
necessary. Developing sustained reading habits may require a
longer period to influence academic performance, particularly
in second language contexts where cognitive processing
demands are higher [52].

Discussion and implications

This pilot trial was the first RCT evaluation of AR within
the Chinese contexts, and the results showed that AR has some
promise in supporting Chinese primary pupils’ English reading
performance and reading behaviours. However, regression
analyses suggest that confounding factors (especially year
level and baseline test or survey) may influenced the observed
effects. These findings require further investigation using
larger, more balanced samples. Nevertheless, several important
lessons emerged from this pilot study that could inform future
AR evaluations.

Close monitoring of the programme

The process evaluation showed considerable variations
among pupils regarding the number of sessions completed.
CACE analysis showed that the number sessions completed
mattered. Pupils who completed more sessions or quizzes
completed, made slightly more progress. This suggests that the
intervention can lead to a better performance if implemented
with fidelity. To ensure that children complied with the
minimum required number of sessions, closer monitoring and
supervision of teachers are necessary.

However, it is also possible that the kind of pupils who
completed more quizzes would make more progress anyway.
Further analysis to disentangle the effect of pupil characteristics
(e.g., motivation, their prior attitude and habits) and the
number of sessions conducted would provide better insight
into this.

Future implementations may benefit from on-site support
during setup to ensure that teachers and school leaders are
proficient in using the AR dashboard to set reading goals, track
pupils’ progress, and effectively implement the AR reward
system, and are clear about their roles and responsibilities. This
helps ensure that the programme is implemented as intended.

Practical considerations in Chinese contexts

As AR is a paid programme requiring subscription licence
(£26 per pupil), which require access to computers or iPads
and a suite of library books, public schools in China considering
adopting AR need to consider these costs. The large class
sizes in most Chinese schools may make the adoption of AR
challenging. This pilot study shows that it is possible, but it
needed a lot of support from the school leaders.

Long-term effects and other subjects

As the pilot trial was conducted in less than one term, it
would be valuable to investigate whether a longer duration,
such as 20 weeks or more, might produce stronger effects on
reading performance and reading behaviours. Studies with
durations of 20 weeks or longer are common in AR evaluations
in English-speaking countries [12,14,19,53]. This is especially
relevant as improving attitudes and habits often take longer
to shift.

In most research studies, the intervention ends when the
researchers leave the field. It would be interesting to see if
the schools continue with using AR after the trial. This would
demonstrate schools’ commitment and belief in the efficacy
of the intervention. A longitudinal study, following children
a year after the trial, could also be conducted to look at the
long-term impact of AR. Prior research indicates that strong
literacy skills are critical for subsequent academic performance
[54] and achievement in other subjects [55]. Thus, it would be
worthwhile to explore whether AR has enduring positive effects
on pupil performance over time and any spillover effects on
other subjects.
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