SMS and Emails as Class Reminders to Assist Subject Learning
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Abstract. Preview and review played such important roles in the field of subject learning, but students sel-
dom performed it actively. Therefore, the propose research took great advantages on both class email and
short message service (SNS) to assist preview as well as review activities. Furthermore, this paper also exam-
ined the effect of different genders and above two technologies on learning achievement, students’ ac-
ceptance, and learning achievement. The participants were 82 university students who were divided into SMS
(N=41) and Email (N=41) groups. The results showed that there is no difference on learning achievement and
technology acceptance for both groups, but distinct treatments and genders placed significant influence on
their leaning behaviors.
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1 Introduction

1.1 Research Background and Motivation

In the subject learning arena, preview and review can enhance learners’ learning achievement [1], [2], [3].
Nevertheless, learners seldom performed preview and review. Hence, it is essential to obtain additional assis-
tance or reminder for better learning achievement.

Mobile phones and computers are indispensable nowadays. A survey found that there were about 29,500,000
mobile phones in Taiwan in 2012 (http://www.ncc.gov.tw/chinese/show_file.aspx?table name=news&file s
n=39675), that is, the average mobile phone owner had more than one phones. According to the reports [4], [5],
more than 80% college students use SMS to stay connected through mobile phones every day. Besides, accord-
ing to Pew Research Center’s report in 2011, 92% Americans use emails (http://www.pewinternet.org/Reports/
2011/Search-and-email/~/media/182850DA89874D9B8CD26DD2DD5312A0.pdf). Therefore, both SMS and
emails are widely used for college students.

With the popularity, acceptability and instantaneity, emails and SMS may suit for delivering learning materi-
als and reminders. The research aimed to examine if learners showed their different learning achievement, learn-
ing behaviors and acceptance toward these two technologies. Moreover, gender differences have been found in
the technology usage [6], [7], [8]. Meanwhile, people with different genders have different SMS usage purposes,
too [9]. Therefore, the current research was also to investigate if there is difference between genders on SMS
and Email usages.

1.2 Research Questions

The aim of this research was to evaluate whether class SMS and Email reminders influence participants’
learning achievement, learning behaviors and technology acceptance. Furthermore, it is to analyze the effect of
gender on learning. The research questions are listed below.

a. Are there differences on learning achievement between SMS and Email groups by receiving class reminders?
b. Are there differences on learning behaviors between SMS and Email groups by receiving class reminders?
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c. Are there differences on technology acceptance between SMS and Email groups by receiving class remind-
ers?

d. Are there gender differences on learning achievement between SMS and Email groups by receiving class
reminders?

e. Are there gender differences on learning behaviors between SMS and Email groups by receiving class re-
minders?

f.  Are there gender differences on technology acceptance between SMS and Email groups by receiving class
reminders?

(]

Literature Review

2.1 SMS and Email Assisted Learning

SMS and email provide asynchronized learning which can reduce students’ socio-emotional pressure since they
do not need to post real time responses as in their traditional classrooms [10], [11] and they can take learning at
their own learning pace which is comparatively student-centered or personal-centered [12], [13]. In Lim et al’s
research [14] on prevention of sexually transmitted disease, the results confirmed the learning effectiveness of
Email and SMS delivery. Previous researches were done using SMS to notify students the exam time, venue and
scope [15] or to offer undergraduate students perceive immediate, convenient, and personal help [16]. Nadire
and Dogan [17] used SMS to help freshmen learn vocabulary while Chuang and Tsao [18] used SMS to assist
students learn medication knowledge in Nursing.

Though SMS and Emails are mainly text-based, and considered relatively low in information richness, their
strong communication contexts satisfy the purpose of question-answer communication. When they are used to
augment rather than substitute face-to-face communication, lean media can be more favored. Apart from that,
though SMS system has better real time effects than email system, however, emails win their richness in text
delivery.

2.2 Technology Acceptance Model

Developed by Davis in the 80s, technology acceptance model (TAM) is to predict user’s acceptance of Infor-
mation Technology (IT) which focuses on the attitude explanations of intention to use a specific technology or
service. The model is one of the most influential extensions of Ajzen and Fishbein’s [19] theory of reasoned
action (TRA) in the literature to explain behaviors with reasoned action planning. Davis [20] conceived that
TAM’s belief-attitude-intention-behavior relationship predicts user acceptance of IT. Technology acceptance
model which deals with perceptions as opposed to real usage, suggests that when users are presented with a new
technology, perceived ease-of-use (PEOU) and perceived usefulness (PU), influence their decision about atti-
tudes toward use and behavioral intention to use [20]. Davis [20] defined perceived ease-of-use as the degree to
which a person believes that using a particular system would be free from effort and perceived usefulness as the
degree to which a person believes that using a particular system would enhance his or her job performance. The
higher the degrees suggest the more confidence they have to the new system.

3 Methods

The platform used in this research was Moodle along with the class SMS and Email reminder systems to see if
there is a learning outcome difference between SMS and Emails groups.

3.1 Participants

The participants were 82 English majors (two classes, 41 each) who were divided into SMS and Email groups
receiving the same learning materials (see Table 1). The class instructor was the same.
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Table 1. Distribution of participants

Group Males Females Total

SMS group 11 (26.82%) 30 (73.17%) 41 (100%)
Email group 20 (48.78%) 21 (51.21%) 41 (100%)
Total 31 (37.80%) 51 (62.19%) 82 (100%)

3.2 Procedure

There was a face-to-face class every week. All the class materials were uploaded to Moodle and taught in class.
Class SMS and Emails preview were sent to the participants two days before the class and review were sent to
the participants two days after the class. Contents of preview include literary terms and knowledge, and contents
of review include class notes and questions. The delivery time was set at 9 o’clock in the evening (see Figures 1
& 2). It was hoped that the participants would preview and review the class through Moodle right after they got
their reminders.

A pretest and two posttests on the subject knowledge and a survey on technology acceptance were done to
understand if there is a learning outcome difference and if their technology acceptance on both systems influ-
ences their learning behaviors. SMS and Email reminders were continuously sent for 8 weeks in the first semes-
ter and were sent for 16 weeks in the second semester. The technology acceptance questionnaire was adminis-
tered in the 18th week in the second semester.

3.3 Measures

The pretest and posttest were designed by the subject instructor. The pretest contained 50 questions (2 points
each, full score is 100 points) on subject terms and knowledge that the participants need to learn at the end of the
experiment. The posttests contained selected questions from the pretest and those questions were merged into
the final exams of two semesters.

The 34-item questionnaire was modified from Davis’s [20] technology acceptance questionnaire which has a
five-point Likert scale, ranging from five points (strongly agree) to one point (strongly disagree). Though the
technology acceptance questionnaire has its academic validity, the revised technology acceptance questionnaire
used in this research was validity and reliability tested before the major study was launched. 208 students who
took English related subjects from general education got their class SMS and Emails reminders for one month
before they answered the technology acceptance questionnaire. 207 questionnaires were returned (return rate =
99.5%) and 202 questionnaires were valid (valid rate = 97.6%). The Cronbach’s Alphas on perceived usefulness,
perceived ease of use, toward use, and behavioral intention to us were 0.96, 0.92, 0.94, and 0.92 respectively,
therefore, the questionnaire has a good internal consistency.

Study questions:

1. wfhat i the origin of a

greek theatre™

2. "who are the three great

Gireek dramatizts?

3. what are two important
l theatre festivals (for tragedy
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Fig 1. Snapshot of delivering learning material from SMS
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Study questions:

1, What is the origin of a greek theatre?
2, Who are the three great Graek dramatists?
3, What are two important theatre festivals (for tragedy and comedy) in the ancient Greek time?

Terms:

1. Antigone: Daughter of Oedipus, king of Thebes

2. catastrophe: an extremely large-scale disaster, a homible event

3, episode: a part of a dramatic work or 3 part of a sequence of a body of work, akin to a chapter of a book

4, prologue: a preface to the story, setting up the story, giving background information and other miscellanecus information.

Fig 2. Snapshot of delivering learning material from SMS

4 Results & Discussions

4.1 Effects of SMS vs Email on Learning Achievement

To examine whether students who received learning material through SMS and students who received learning
material through Email had different learning outcomes, analysis of covariance (ANCOVA) was calculated. The
independent variable is delivering tool (including SMS and Email), the covariate is pretest score, and the de-
pendent variable is posttest. The descriptive statistics is shown in Table 2. The results of first experiment from
the ANCOVA (shown in Table 3) revealed that no significant difference was found between the SMS group
(adjusted M = 68.15) and Email group (adjusted M = 64.44), F = 1.75, p = .19, indicating there is no significant
difference between two groups.

Table 2. Pre- and first posttest mean scores and standard deviations

Pretest Posttest

Source N M D M D Adjusted Mean
SMS 41 27.34 11.33 67.66 10.76 68.15

Email 41 36.10 17.68 64.93 13.54 64.44

Total 82 31.72 15.40 66.29 12.30

Table 3. Analysis of covariance of SMS and email groups

Source Sum of Squares df Mean Square F Sig.
Corrected Model 1851.70 2 925.85 3.72 .02
Group 259.37 1 259.37 1.75 19
Error 11738.87 79 148.95

4.2 Effect of SMS and Email on learning activity

An independent-sample t-test was computed to examine whether there is a different learning behaviors between
SMS and Email groups. The results (see Table 4) revealed that a significant difference was found between the
SMS group and the Email group (t = -2.60, p < .05). The participants in the SMS group (M=250.80) studied
more via Moodle than those in the Email group (M=187.05).
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The SMS reminders served as learning alerts, therefore, the participants were forced to read the preview or
review notes of the subject and reminded to study via Moodle after they got the text messages.

However, due to the Email checking habits, the participants would not be forced to read the class preview or
review notes. The participants’ choice of reading or not reading the class reminders resulted in their lesser study
frequencies on Moodle. 63% (SMS group) and 39% (Email group) participants said they would study after re-
ceiving reminders (technology acceptance question 1) which also explains the difference.

Table 4. Group differences for log-in times between SMS and email groups

group N M SD t-value
E-mail 41 187.05 82.64

times of log- in -2.60*
SMS 41 250.80 133.35

*p<.05

4.3 Effect of SMS and Email on Students’ Acceptance

Participants’ acceptance degrees of perceived usefulness, perceived ease of use, attitude toward use, and behav-
ioral intention to use were examined by an independent-sample t-test (see Table 5).

Both groups considered the SMS and Email reminders were useful for them (M > 3.7) though there is no sig-
nificant difference between two groups (t= 0.144, p=.799>.05). Similar result was found on their perceived ease
of use of two systems. Both groups considered the systems were easy to use (M>3.5) though there is no signifi-
cant difference between groups (t = 0.13, p=28>.05). Again, both groups’ attitude toward use and behavioral
intention to use the two systems were more than average (M>3.7 and M>3.6) respectively though there were no
significant differences between two groups whose t vales are t= 0.13, p=.81>.05 and t= 0.12, p=.79>.05 respec-
tively.

According to the data discussed above, all the factors of technology acceptance, perceived usefulness, per-
ceived ease of use, attitude toward use, and behavioral intention to use, have no significant differences between
SMS and Email groups. However, with a mean more than 3.5 for all factors, it is to say most participants con-
sidered the class reminders were useful and easy to use; therefore, they had positive attitude to use both systems
and were willing to use them. The results echo to Nyiri’s findings [21].

Table 5. Group differences for technology acceptance between SMS and email groups

Group N M SD t-value
E-mail 41 3.74 0.89

PU 0.14
SMS 41 3.79 0.95
E-mail 41 3.57 0.78

PEOU 0.12
SMS 41 3.78 0.95
E-mail 41 3.82 0.81

Attitude 0.13
SMS 41 3.78 0.95
E-mail 41 3.74 0.74

Intention 0.12
SMS 41 3.69 0.87

4.4 Effect of Gender and Technology on Learning Achievement

To compare whether males and females had different learning outcomes in SMS and Email group respectively,
ANCOVA (analysis of covariance) was calculated. The independent variable is gender, the covariate is pretest
score, and the dependent variable is the posttest. The descriptive statistics of both the SMS and Email group is
shown in Table 5. The results from the ANCOVA (shown in Table 6) revealed that a significant difference was
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found (F = 13.98, p =.001) between the males (adjusted M = 64.72) and the females (adjusted M = 59.63) in the
SMS group. That is, with the assistance of SMS, female students performed better than male students. However,
the results of the Email group revealed that there is no significant difference on learning achievement between
males and females (F = 3.37, p = .074), indicating that males’ learning outcome may be similar to that of females
through assistance of Email.

Table 6. Pre- and posttest mean scores and standard deviations of males and females

Pretest posttest .
Group Source N M D M D Adjusted Mean
SMS Male 11 23.45 11.90 58.27 9.63 60.91
Female 30 28.77 10.98 71.10 9.05 68.76
Total 41 27.34 11.33 67.66 10.76
Email Male 20 40.70 21.04 61.60 15.59 60.91
Female 21 31.71 12.78 68.10 10.69 68.76
Total 41 36.10 17.68 64.93 13.54
Table 7. Analysis of covariance of SMS and Email
Group Source Sum of Squares df Mean Square F Sig.
SMS Gender 1209.56 1 1209.56 13.98 .001
Error 3288.44 38 83.54
Email gender 589.23 1 589.23 3.37 .074
error 6635.88 38 174.63

4.5 Effect of Gender and Technology on Learning Activity

An independent-sample t-test was run to see if there is a significant difference of study frequencies on Moodle
between male and female participants (see Table 8). In the SMS group, female participants’ study frequencies
(M=277.70) were higher than male participants (M=177.45). In the Email group, the study frequencies show no
significant difference between male (M=182.50) and female participants (M=191.38).

Table 8. Gender differences for times of log-in in the SMS group

gender N M SD t-value
Male 11 177.45 75.02

Times of log-in -2.23%
Female 30 271.70 140.71

*p<.05

Table 9. Gender differences for log-in times in the email group

Gender N M SD t-value
Male 20 182.50 87.85

Times of log-in -34
Female 21 191.38 79.28

4.6 Effect of Gender and Technology on Students’ Acceptance

Table 10 explains the technology acceptance of SMS group in terms of perceived usefulness, perceived ease of
use, attitude toward use, and behavioral intention to use. Though the means of these four factors are more than
3.6, there are no significant differences between genders. Therefore, the gender is not the issue to influence the
degrees of acceptance of getting technological learning reminders. Most participants show their positive willing-
ness to get the study help from the system.
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Similar to the SMS group, the participants in the Email group also have positive attitude toward using the system
with means more than 3.4 from the four factors. Gender does not affect their willingness to use the Email re-

minders for subject learning.

Table 10. Gender differences for technology acceptance in the SMS group

Gender N M SD t-value
Male 11 3.83 1.00

PU 0.15
Female 30 3.78 0.94
Male 11 3.79 0.95

PEOU 0.02
Female 30 3.78 0.96
Male 11 3.66 1.09

Attitude 0.42
Female 30 3.81 0.92
Male 11 3.61 0.86

Intention 0.34
Female 30 3.72 0.88

Table 11. Gender differences for technology acceptance in the SMS group

Gender N M SD t-value
Male 20 3.52 1.01

PU -1.01
Female 21 3.81 0.67
Male 20 347 0.75

PEOU -0.14
Female 21 3.51 0.71
Male 20 3.56 0.88

Attitude -1.58
Female 21 3.96 0.62
Male 20 3.58 0.84

Intention -0.77
Female 21 3.76 0.54

5 Conclusions

The study compared the learning outcomes, learning behaviors and technology acceptance between genders of
SMS and Email groups in learning professional subject in the department of English. The results showed that
there were no significant differences on learning outcome between two groups, but there was a significant dif-
ference on study frequencies via Moodle between two groups. The study frequencies of the participants in the
SMS group were higher than those in the Email group.

In the domain of technology use, participants agreed that they would study the subject after they got the class
preview or review reminders. The reminders not only concluded the class materials but also offered some dis-
cussion questions which motivated the participants to learn the subject since the way to learn the subject was fun
and convenient. Those who in the SMS group showed they were highly motivated to learn the subject because
the reminders made the discussion off class interesting and handy.

In terms of learning outcomes, though both groups showed they were willing to use the systems for assisting
learning, female participants in the SMS group showed they got more beneficial effects from the reminders.
They also showed a learning behavior change on Moodle, the learning frequencies went higher after they got the
SMS reminders. Students can get more benefits from SMS reminders.

It is to conclude that students will choose the best tool to assist learning in all subjects for their own good. As
the result showed in the current study, SMS is one of the beneficial tools and if there are more SMS applications
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developed for educational purposes, the future studies on similar perspectives may have better results on learn-
ing tools.

6 Acknowledgement

This research was funded by National Science Council, Taiwan, R.O.C. (Contract NO: NSC 102-2511-S-
259-009-MY3).

References

(1]

(7]

(8]

9]

[10]

(1]

[12]

S.A. Webb, “The Effects of Pre-Learning Vocabulary on Reading Comprehension and Writing,” Canadian Modern

Language Review/La Revue canadienne des langues vivantes, Vol. 65, No. 3, pp.441-470, 2009.

S.A. Webb, “Pre-learning Low-Frequency Vocabulary in Second Language Television Programmes,” Language

Teaching Research, Vol. 14, No. 4, pp. 501-515, 2010.

K. Holt, P.T. Clements, “Using Multimedia for Pre-learning in the Online Graduate Research Classroom,” World
Conference on Educational Multimedia, Hypermedia and Telecommunications, Vol. 2011, No. 1, pp. 2197-2199,
2011.

M. Divitini, O.K. Hargalokken, P. Norevid, “Improving Communication through Mobile Technologies: Which Possi-
bilities?” In Proceedings of the IEEE International Workshop on Wireless and Mobile Technologies in Education
(WMTE’02), 2002.

C. Markett, I.A. Sa'nchez, S. Weber, B. Tangney, ““‘PLS Turn UR Mobile On’’: Short Message Service (SMS) Sup-
porting Interactivity in the Classroom,” in Proceedings of the IADIS International Conference on Cognition 2004,
Lisbon, 2004.

N.K Baym, Y.B. Zhang, A. Kunkel, A. Ledbetter, M.C. Lin, “Relational Quality and Media Use in Interpersonal
Relationships,” New Media & Society, Vol. 9 No. 5, pp. 735-752, 2007.

P.B. Brandtzaeg, “Social Networking Sites: Their Users and Social Implications - A Longitudinal Study,” Journal of

Computer-Mediated Communication, Vol. 17, No. 4, pp. 467-488, 2012.

B. Boneva and R. Kraut, “Email, Gender and Personal Relationships,” The Internet in Everyday Life, Blackwell,
Malden, 2002.

A. Goumi, O. Volckaert-Legrier, A. Bert-Erboul, J. Bernicot, “SMS Length and Function: A Comparative Study of
13- to 18-year-old Girls and Boys,” Revue Européenne de Psychologie Appliquée, Vol. 66, No. 4, pp. 175-184, 2011.
E. Bures, P. Abrami, C. Amundsen, “Student Motivation to Learn via Computer Conferencing,” Research in Higher

Education, Vol. 41, No. 5, pp. 593-621, 2000.

J. Connell, G. Mendelsohn, R. Robins, J. Canny, “Effects of Communication Medium on Interpersonal Perceptions.”
In Proceedings of 2001 International ACM SIGGROUP Conference on Supporting Group Work, Boulder, Colorado,

USA, 2001.

R. Guzley, S. Avanzino, A. Bor, “Simulated Computer-Mediated/Video-Interactive Distance Learning: A Test of
Motivation, Interaction Satisfaction, Delivery, Learning and Perceived Effectiveness,” Journal of Computer-Mediated
Communication, Vol. 6, No. 3, 2001.

M. Ragosta, “Computer-Assisted Instruction and Compensatory Education: A Longitudinal Analysis,” Machine Medi-

ated Learning, Vol. 1, pp. 97-127, 1983.
29



[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

30

Journal of Computers Vol. 24, No. 4, January 2014

M.S.C. Lim, J.S. Hocking, C.K. Aitken, C.K. Fairley, L. Jordan, J.A. Lewis, M.E. Hellard, “Impact of Text and Email
Messaging on the Sexual Health of Young People: A Randomised Controlled Trial,” Journal of Epidemiol & Commu-
nity Health, Vol. 66, No. 1, pp. 69-74, 2012.

A. Stone and J. Briggs, “ITZ GD 2 TXT — How to Use SMS Effectively in M-Learning,” in Proceedings of the Euro-
pean Workshop on Mobile and Contextual Learning, Birmingham, UK, 2002.

I. Garner, J. Francis, K. Wales, “An Evaluation of the Implementation of a Short Messaging System (SMS) to Support
Undergraduate Students,” In Proceedings of The European Workshop on Mobile and Contextual Leaning, Birming-
ham, UK, 2002.

N. Cavus and D. Ibrahim, “M-Learning: An Experiment in Using SMS to Support Learning New English Language
Words.” British Journal of Educational Technology, Vol. 40, No. 1, pp. 78-91, 2009.

Y.-H. Chuang and C.-W. Tsao, “Enhancing Nursing Students’ Medication Knowledge: The Effect of Learning Mate-
rials Delivered by Short Message Service,” Computers & Education, Vol. 61, pp. 168-175, 2013

1. Ajzen, From Intentions to Actions: A Theory of Planned Behavior, Action-Control: From Cognition to Behavior,
Springer Berlin Heidelberg, New York, 1975.

F.D. Davis, “Perceived Usefulness, Perceived Ease of Use, and User Acceptance of Information Technology,” MIS
Quarterly, Vol. 13, No. 3, pp. 319-340, 1989.

K. Nyiri, Mobile Communication: Essays on Cognition and Community, Passagen Verlag, Vienna, 2008.



