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Abstract—A plethora of previous literature generated the mixture of results
by comparing the reading outcome between digital and printed contexts. Further, the cross-sectional study above failed to yield the findings about the multisession performance over a prolonged period of time as the reading activities
proceeded. To address the gap, this study further explored the reading performance over a period of 12 weeks by designing the four-session frames for three
different reading contexts of print, mobile and social media. Reading performance scores were gathered from 186 postgraduate students from a research
university in P.R. China.
One-way ANOVA was conducted to compare the reading outcome among
three reading contexts within each temporal session. The integrated statistical
results showed that reading in social media produced the highest performance
and reading in mobile the lowest performance across all the four temporal sessions. Longitudinal study revealed the consistency of reading performance in
social media and in mobile with respectively high and low caliber over the four
the reading sessions. Reading in print generated the performance in between except in the second temporal session. Future efforts could direct to the comparison of text length between short and long with different textual genres.
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1

Introduction and Literature Review

Various reading modes have proliferated due to the newly emerged technological
tools. Besides reading in traditional paper form, learners involved themselves in read-
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ing tasks facilitated by mobile learning apps, social media and other technological
tools. A major line of research focused on the reading performance comparison in
different reading situations ranging from traditional paper form to the digital tools [1,
2, 3]. Measuring reading performance was embraced in assessing the learner’s reading
efficacy along with attitudes or motivation [4, 5, 6, 7].
However, the prior studies yielded insufficient findings on two aspects. First, prior
studies generated the mixed and conflicting conclusions about different reading
modes, with better performance in paper materials [8], better performance in digital
tools [9] and no significant difference between technology- and non-technologyintegrated situations [10]. Second, some scholars conducted the group comparison
between the control group of traditional paper and experimental group or groups of
technology, while others adopted the pre-and post-test methods to examine the effects
of medium on reading performance based on individual difference [11, 12, 13].

2

Research Questions Proposed

Therefore, more detailed information of the performance variation, especially of
their group comparison over a period of time length were yet to explore in the aforementioned cross-sectional studies of group comparison and the longitudinal study of
comparison between the beginning and the end.
In a 12-week long longitudinal study, this current study aimed to compare the reading performance in different reading contexts across the four temporal sessions. Altogether 186 participants were assigned the reading assignment and reading comprehension exercises after weekly class. Two research questions were proposed:
Q1: Is there any significant difference of reading performance comparison during
each reading session?
Q2: Is there any shifting change in reading performance comparison across four
reading sessions?

3

Methodology

3.1

Context and participants

Involved in the quasi-experiment were 186 participants for 12 consecutive weeks.
Reading passages over 1000 English words along with reading comprehension tests
were distributed to the participants as the after-class weekly assignments. Three
modes of reading were designed, in which the first four-week session was for paper,
the second four-week session for mobile phone of Rain Classroom and the third fourweek session for social media of WeChat group discussion.
The total number of 186 participants in this study were newly enrolled postgraduate students of various engineering disciplines from a research university in P.R. China with the average age of 22.4.
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3.2

Treatment of technological tools

The social media of WeChat is the free-installed instant messenger which was developed and received wide popularity in China. Iqbal (2019) [14] recorded that the
WeChat customers amounted to more than one billion per month. Participants utilized
one of the functions called WeChat group discussion in this study.
Rain Classroom is a mobile learning tool newly developed by Tsinghua University
in 2016. Participants performed its functions in mobile as Rain Classroom built in its
public account in the WeChat [15, 16]. In this current study, the teacher fed the reading materials and reading comprehension exercises. The participants as end users
were expected to finish reading and answer the question. The answers and reading
scores of participants were simultaneously fed to the teacher’s end.

Fig. 1. Screen Shots of Reading Assignments and Test Scores from Teacher’s End

3.3

Instruments and data analysis

Demographic Information Questionnaire: The demographic information questionnaire collected the participants’ personal data including name, age, disciplines.
The Reading Test: The multiple-choice questions were designed and distributed
to the participants in examining their reading comprehension performance. The raw
scores for four time slots in each reading mode counted 23 points in total. This study
adopted the min-max normalization transformed from raw scores. The transformed
data ranged from 0 to 1 for accuracy and minimal variance.
One-way between-subjects ANOVA was conducted to compare the reading performance across different reading modes within each reading time slot for four times.
The data was analyzed using SPSS20.0.
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4

Results

Fig. 2. One-way ANOVA of Test Scores across Four Sessions (N=186)
Note. * p < .05, ** p < .01, *** p < .001; MD=Mean Difference; WeChat=WeChat Group; Rain=Rain
Classroom

As shown in Figure 2, One-way ANOVA was performed to examine the reading
performance within the same sequential temporal session for reading activities in
paper, mobile of Rain Classroom and social media of WeChat. Statistical results
showed that there was a significant effect of group comparison in all the four temporal
units (F (2,555)=68.68, p<0.001; F(2,555)=117.18, p<0.001; F(2,555)=48.84,
p<0.001; F(2,555)=47.42, p<0.001)
Post hoc comparisons using LSD showed that within the first temporal session,
learners with WeChat group yielded the highest scores (M=0.96, SD=0.14), followed
by the scores by paper (M=0.85, SD=0.16) and Rain Classroom (M=0.75, SD=0.21),
with MD= 0.11, p<0.001; MD=0.11, p<0.01; MD=0.21, p<0.001 between WeChat
group and the paper, between the paper and Rain Classroom, between WeChat group
and paper respectively.
In the second temporal session, learners with paper and WeChat Group yielded the
scores with no significant difference (M=0.965, SD=0.06; M=0.96; SD=0.07). Yet
both scores produced significantly higher scores than those using Rain Classroom
(M=0.73, SD=0.28), generating MD= 0.00, p>0.05; MD=0.24, p<0.001; MD=0.24,
p<0.001 between WeChat group and the paper, between the paper and Rain Classroom, between WeChat group and paper.
In the third temporal session, the WeChat Group again yielded the highest scores
(M=1.00, SD=0.00), followed by the scores of paper (M=0.97, SD=0.13) and of Rain
Classroom (M=0.84, SD=0.26), producing MD= 0.03, p<0.05; MD=0.13, p<0.001;
MD=0.16, p<0.001 between WeChat group and the paper, between the paper and
Rain Classroom, between WeChat group and paper.
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Also, in the fourth temporal session, the WeChat Group yielded the highest scores
(M=0.96, SD=0.10), followed by the scores by paper (M=0.89, SD=0.14) and Rain
Classroom (M=0.73, SD=0.36) respectively, with MD= 0.17, p<0.001; MD=0.16,
p<0.001; MD=0.23, p<0.01 between WeChat group and the paper, between the paper
and Rain Classroom, between WeChat group and paper respectively.

5

Discussions

Regarding the first research question, the current study produced the significant
difference in group comparison across three different reading modes, which was applied to all the reading sessions. Specifically, WeChat group produced the highest
reading scores and Rain Classroom the lowest performance throughout the four temporal units. Paper yielded the test scores in between all along the reading sessions
except in the second temporal unit. Reading results of paper yielded no significant
difference from WeChat group in the second time slot but significantly higher than
mobile. This statistical result supported the findings in prior studies that reading in
print generated better reading outcome than reading in mobile [17,18].
As for the second research question, social media and mobile revealed the steady
trend of performance in high and low caliber respectively over a stretch of prolonged
reading sessions. This study further corroborated the previous literature in which the
better reading outcome generated by paper over mobile in a cross-sectional study over
a frozen moment.

6

Conclusion

This study attempted to unravel two confusing issues yet to address in the existing
literature. One finding was about the superiority of social media in generating the
reading outcome over the other traditional and mobile tools over a prolonged 4-week
long period. The other finding referred to the sustained performance over four weeks
of reading rather than the snapshots obtained from the cross-sectional study. Unlike
the one-time measurement, more robust findings were yielded about the sustained
performance and the variations in reading performance comparison among the four
different temporal steps.
Still, there are some limits in this study while we deal with the findings with caution trying to generalize the findings to other settings. The reading materials were
strictly refined to long text length and narratives. The participants were adult learners
and there were no navigation links or hypertexts in the reading passages uploaded in
mobile. Future efforts could direct to comparing the text length between short and
long types with different textual genres.
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