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the ones taught with traditional teaching methods. Given the relatively high positive

through mobile devices had significantly higher achievement scores (d = 0.48) than
effect of mobile devices on student achievement, we carefully analysed the selected
research in this meta-analysis. We reviewed Tingir et al.’s (2017) meta-analysis based
on analysis of the methodology of the selected research, while drawing on the work
of Slavin (2003), Cheung and Slavin (2016), and Sung et al. (2019). Twelve of the
14 (86%) studies included in the meta-analysis done by Tingir and his team (2017)
present such major methodological flaws that they should not have been included.
Our analysis leads us to believe that the conclusion of Tingir et al. (2017) is not justified. It is recognized that duration of experiment is negatively correlated with effect
size: the shorter the duration, the higher the effect (Burston, 2015; Slavin &
Lake, 2009). Although demanding more effort, the field of education must raise the
bar if it is to have knowledge of acceptable value.
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yield substantial positive results, how can mobile devices be effective in the same context? Likewise, the results of this type of educa-

Tingir et al. (2017) concluded from their meta-analysis that: “[a]

tional organization in distance education and virtual schools, which

ccording to the results, the subject areas taught through mobile

maximize the use of mobile devices, would seem to produce serious

devices had significantly higher achievement scores than the ones

negative effects over the long term (Barbour, 2019; Bueno, 2020).

taught with traditional teaching methods” (p. 366). This statement

Again, how can this finding be reconciled with the Tingir et al. (2017)

leads the reader to believe that the use of mobile devices is an

results of the meta-analysis on mobile devices and other meta-

undeniable asset in the classroom. However, several research

analysis on the subject? Is it because mobile devices under teachers'

(Abrahamsson, 2020; Baert et al., 2020; Beland & Murphy, 2016;

direct supervision can work, but not if this close supervision occurs

Beneitoa & Vicente-Chirivellab, 2020) have shown positive effects

in person?

of banning mobile phones in the classroom on student achievement.

The frequent methodological weaknesses of experimental

This effect is explained by the elimination of a major source of

research in education (Cheung & Slavin, 2013, 2016; Slavin, 2003;

distraction associated with mobile phones. Although the results of

Slavin et al., 2009) and mobile devices have been highlighted

Tingir et al. (2017) are consistent with two previous meta-analysis

(Burston, 2015; Sung et al., 2019). Are there research-design aspects

(Sung et al., 2015, 2016), it is odd that these results differ consider-

that could explain what Tingir et al. (2017) meta-analysis presents as

ably from those presented in the meta-analysis conducted by Slavin

the effect of mobile devices?

et al. (2009) and Slavin (2019) on the use of technological tools in

Therefore, we decided to revise Tingir et al.’s (2017) meta-

the classroom. If using new technologies in the classroom does not

analysis based on analysis of the methodology of the selected
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research, while drawing on the work of Slavin (2003), Cheung and
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Slavin (2016), and Sung et al. (2019).
Our analysis leads us to believe that the conclusion of Tingir

The effect size in mathematics (d = 0.160) is the smallest of the three

et al. (2017) is not justified. We follow the authors' designated sec-

school subjects evaluated by Tingir and his team (2017). The researchers

tions for our review: reading, mathematics, and science.

again selected only three studies, again not differentiating between elementary (N = 2; sample size 226 students) and high school (N = 1; sample size 316 students). Since the number of studies was still small (N = 3),
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the authors were not able to analyse the results according to grade level
(elementary, high school), which would have been preferable. Despite the

The mean effect size in reading (d = 0.666) is the highest of the three

small pool of research, the authors calculated an effect size of 0.160,

school subjects assessed by Tingir et al. (2017). These researchers

which is considered a low effect according to Cohen (1988; effect

selected three studies, without differentiating between elementary

≥ 0.20 = low, effect ≥ 0.50 = medium, effect ≥ 0.80 = high).

(N = 1; sample of 160 students) and high school (N = 2; sample of 144

Riconscente's (2013) research did not demonstrate the effective-

students). The total number of students is small (N total = 304 stu-

ness of the iPad in learning fractions in the experimental group, because

dents), the number of studies low (N = 3), and the elementary and high

the control group did not address fractions. In fact, the author herself

school levels are mixed. It would have been much more desirable to

stated that her study did not compare the iPad's application to tradi-

have a sufficient amount of research to conduct an analysis by grade

tional classroom instruction or to other computer applications, and

level (elementary, high school). Despite this very limited database, the

therefore, “...the study did not enable conclusions to be drawn regard-

authors still calculated an effect size of 0.666, which is considered a

ing the effectiveness [of the iPad's application] relative to other

medium effect according to Cohen (1988; effect ≥ 0.20 = low, effect

approaches to learning fractions” (Riconscente, 2013, p. 209).

≥ 0.50 = medium, effect ≥ 0.80 = high), which could even be described

Carr's (2012) research also had an important limitation: the exper-

as a “medium superior” effect since it corresponds to a theoretical gain

imental and control groups were not equivalent at baseline, with the

from almost 7 months of learning in the control groups. We will now

difference benefiting the experimental group. Moreover, Carr pointed

briefly outline the three research studies on reading.

out that the statistical treatment did not succeed in completely reduc-

The research of Kim et al. (2011) shows a significant weakness

ing the difference to the benefit of the experimental group.

that severely affects its results. The attrition of the experimental

The independent variable in Liu and Lee's (2013) study included

and control group was equal to or greater than 50% between the

several elements, such as the use of the iPad, the use of a specific

beginning and the end of the experiment. Yet, Dettori (2011)

application on solids in mathematics, individualized teaching, and the

stated that attrition greater than 20% can seriously handicap the

use of the interactive whiteboard and collaborative work among stu-

internal validity of research, while What Works Clearinghouse

dents. This set of elements composing the independent variable

(WWC, 2014) found that an attrition rate comparable to that

makes it impossible to isolate the “handheld device” effect, yet this

obtained by Kim and her colleagues leads to a potential for

did not prevent Tingir and his team (2017) from including it in their

unacceptable bias.

meta-analysis.

Lin (2014) conducted reading research with Taiwanese ESL

With respect to mathematics, the weakness and biases of the

students in grade 10. Although the experimental group using an iPad

studies selected in the meta-analysis by Tingir et al. (2017) should not

performed better than the control group, this research has a signifi-

have allowed them to calculate an effect size and do not provide a

cant methodological weakness. In fact, access to the iPad, an exclusive

clear answer on the effectiveness of mobiles devices in the classroom.

privilege of the experimental group, allowed students in this group to
benefit from 2.55 more time reading than those in the control group.
Clearly, the simple fact of reading for more time is the most likely

4

|

SCIENCE

explanation for the experimental group's superior results.
The duration of the experiment in the study by Yang, Tseng,

Tingir et al. (2017) selected eight science research studies with an

et al. (2013) was only 180 min, which is extremely short and limited

effect size of 0.528, again not considering the difference between ele-

the interpretation of the results obtained. In addition, this study

mentary (N = 5) and high school (N = 3). Furthermore, the sample

focused on learning, understanding, and interpreting traditional Chi-

range of the research subjects of de-Marcos et al. (2010) varied

nese poems. The post-test evaluation consisted essentially of

between 14 and 21 years of age, which is not consistent with the tar-

reinterpreting the poems studied during the experiment. This type

get audience of Tingir et al. (2017), as stated in the title of their paper:

of learning does not correspond at all to the common daily reading

“Effects of mobile devices on K-12 students' achievement: a meta-

activities in a classroom.

analysis.” Nevertheless, Tingir et al. (2017) included college adult stu-

In light of the above, the data on reading used in the metaanalysis by Tingir et al. (2017) do not make it possible to calculate a
legitimate effect size for reading or to make a judgement about the
effectiveness of mobile devices in the classroom.

dents aged 20 and 21 in the calculation of the overall effect size of
the experimental group.
The research of Ahmed and Parsons (2013) took place over a very
short period of time, which the authors did not specify, which
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however seems to correspond to the duration of a single teaching
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period on an experiment in physics (thermodynamics). It is very likely
that the duration of the experiment was less than 120 min, which is

Tingir and associates (2017) calculated an overall mean effect of 0.48

too short and does not justify the generalization of the interpretation

for mobiles devices on student achievement by combining research in

of the results obtained.

reading (effect = 0.666; N = 3), mathematics (effect = 0.16; N = 3)

Billings and Mathison's (2012) object of learning in research is of

and science (effect = 0.528; N = 8). The authors did not do a school-

little relevance to the field of science. This study was classified in the

level analysis (elementary, high school) in their school subject group-

science section despite the fact that it is mainly related to the problem

ings due to the small number of studies, particularly in reading and

of learning English for students who do not master it. Further, this

mathematics. The researchers concluded their article by saying,

research took place at a museum and not in the typical setting of a

among other things, that the use of mobile devices improves the per-

daily science class.

formance of K-12 students compared to classes that do not use them

Huang et al.’s (2010) research had the highest effect size

and that offer traditional teaching.

(g = 1.172) in the science component. Despite the undeniable quali-

All of the selected research studies have characteristics that pre-

ties of this study in botany, there are some caveats. The experiment

vent them from supporting the main conclusion purported by these

lasted only 240 min and the experimental sample was composed of

researchers. First of all, it must be reiterated that at least two groups

only 32 students equally divided between the experimental and con-

of research, reading and mathematics, were based on very few studies

trol groups. Such a small sample with such a short experiment signifi-

(N = 3 for each subject), which makes it difficult to calculate an effect

cantly reduces the power of the results of this research and the

size, especially since the results from elementary and high school were

possibility of generalizations.

combined. Further, including college adult students' performance in a

Hwang et al.’s (2013) research focused on a visit to a religious

meta-analysis specifically dedicated to grades K-12 is inappropriate

temple, which is not representative of daily classroom activities.

(see de-Marcos et al., 2010). Second, the learning content of several

Moreover, the subject matter was social sciences, unlike the other

research studies focused on topics that clearly do not represent typi-

studies in this section that focused on the natural sciences. Finally,

cal or common classroom instruction (see Billings & Mathison, 2012;

the experiment only lasted 180 min, which considerably limits the

Hwang et al., 2013; Yang, Tseng, et al., 2013). Therefore, we seriously

generalizations that can be made.

question the inclusion of these studies in this meta-analysis. The experi-

Nedungadi and Raman's (2012) research compared two experi-

ments in other studies were so short in duration that they undermine

mental groups using technologies, without a comparison group using

any possible generalizations related to regular classroom activities (see

traditional teaching (without technologies). This did not prevent

Ahmed & Parsons, 2013; Huang et al., 2010; Hwang et al., 2013; Yang,

Tingir et al. (2017) from concluding, by including this study, that the

Hwang, et al., 2013; Yang, Tseng, et al., 2013). In this regard, Cheung

use of mobile devices “...had significantly higher achievement scores

and Slavin (2016) recommend selecting only research with a minimum

than the ones taught with traditional teaching methods” (p. 366).

experimental duration of 12 weeks in order to conduct rigorous, rele-

While it is true that, in general, the term “traditional teaching” is

vant, and useful meta-analysis in education. It is recognized that duration

loosely defined in research in education, this should be pointed out

of experiment is negatively correlated with effect size: the shorter the

more often to researchers, with a view to raising their standards in

duration, the higher the effect (Burston, 2015; Slavin & Lake, 2009).

this regard.

Although demanding more effort, the field of education must raise the

Oddly enough, the control groups of the Varma study (2014)

bar if it is to have knowledge of acceptable value. A more recent meta-

did not receive any teaching related to the topics studied by the

analysis (Chen et al., 2020) on portable devices presents results compa-

experimental groups (thermodynamics). The control groups simply

rable to Tingir et al. (2017), but 33% of the studies were conducted over

did something else, without any further details from the author. The

fewer than 4 weeks. Sung et al.'s two meta-analysis (2015, 2016) are

results obtained by the experimental groups were superior to those

based on 59% and 44%, respectively, on studies with a duration of

of the control groups at the post-test. It goes without saying that

4 weeks or fewer.

students who are taught content learn that content compared to

Finally, several studies in Tingir et al. (2017) have other major

those who are not taught it! Therefore, there is no real comparison

critical shortcomings, such as the absence of a control group (see

in this research, as in the research by Nedungadi and Raman (2012),

Nedungadi & Raman, 2012), uncontrolled non-equivalence of the

to measure the impact of a mobile device compared to traditional

experimental and control groups (see Carr, 2012), and a lack of

teaching without such device.

content coverage in the control group (see Riconscente, 2013;

Yang, Hwang, et al. (2013) did a short 140-min study. Once again,
the duration of such an experiment is clearly insufficient to make any
generalizations.

Varma, 2014).
In sum, 12 of the 14 (86%) studies included in the metaanalysis done by Tingir and his team (2017) present such major

The studies in science selected by Tingir et al. (2017) demonstrate

methodological flaws that they should not have been included.

a set of methodological flaws that cannot provide a sound basis for

Given all of the above, it is our opinion that the meta-analysis by

determining a convincing effect of mobile device in the classroom on

Tingir et al. (2017) cannot be used to justify the use of mobile

student achievement.

devices in the classroom.
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Unfortunately, as of March 2021, the meta-analysis by Tingir
et al. (2017) has been cited 55 times in various scientific articles and
websites, including by the Education Endowment Foundation (2019).
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