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Abstract—This study examines the relationship between student planning,
smartphone use, and course achievement. The ubiquitous smartphone can pro-
mote or hinder learning depending upon how it is used. Prior research has explored
overall smartphone use (e.g., hours used) and generally found negative relation-
ships with academic achievement. This study investigates the learner’s approach
to a specific academic endeavor, planning, and how the choice of support tools
may relate to self-regulated learning skills and course grade. First-year college
students reported on their approach to academic planning and how popular tools
such as the smartphone and/or a planner were used to that end. The results indi-
cated a strong relationship between both modes of planning and self-regulated
learning skills (planner, R = .305, p < .01; smartphone, R = .157, p <.01). The
modes of planning had a differing effect on course grades when controlling for
self-regulated learning skills with the smartphone planning demonstrating a neg-
ative influence (8 = —.078, p < .05) and the planner or notebook demonstrating
a positive influence (3 = .082, p < .05). The findings suggest that teachers and
students should critically examine the tools they use to support academic goals.

Keywords—smartphones, self-regulated learning, academic planning,
m-learning, ubiquitous technology

1 Introduction

The smartphone is an ever-present, multi-use device that has the potential to sup-
port or hinder the instructional enterprise. The capacity for the device to attract and
maintain the attention of the user is substantial. This could be valuable to the learner if
the functionality is appropriately directed. The opportunity to use the smartphone for
learning support tasks such as setting reminders, recording goals, and monitoring study
time is countered by seemingly endless notifications and temptations. Research into the
relationship between student engagement, technology, and higher education is critical
to supporting learner success [1].

The purpose of this study is to improve our understanding of how the smartphone
impacts the learning experience. In particular, this study examines the relationship
between student planning, smartphone use, and course achievement. Student planning
tasks such as maintaining a calendar, to-do list, and goals are typically completed with
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a smartphone or a notebook/planner. This study investigates how the different tools
related to self-regulated learning skills and how the tools impact achievement.

Below the smartphone conundrum is introduced. This is followed with a review of
relevant literature supporting each side of the conundrum. The described study investi-
gates one practical example of this conundrum, whether to use the phone or a notebook
for typical academic planning activities (calendar, to-do list, and goals) and is that use
influenced by self-regulatory skills. Following the results, a discussion of the findings
and implications are presented.

2 The smartphone conundrum

The implications of a ubiquitous, handheld supercomputer for the learner have been
broadly studied since the introduction of the iPhone in 2007. This line of research
has taken on greater intensity as the adoption of the smartphone has surpassed that
of any technological device in history [2]. A recent study of smartphone use amongst
Flemish adults [3] indicated that the smartphone was picked up an average of 50.6
(SD =32.1) times a day and used for over three hours (M = 190.4 minutes, SD = 123.7).
The research into educational implications can be roughly divided into hindrance and
support. Instructors are cognizant of the potential benefits and barriers inherent in the
presence of the smartphone [4]. On the one hand, extensive use of a smartphone has
been associated with depression [5], lower achievement [6], [7], and learning environ-
ment disruption [8], [9]. Alternatively, proponents will point to the potential for greater
social connectivity [10], academic support [11], and increased learner engagement [12].

2.1 Hindrance

A good proportion of the attention paid to the use of the smartphone and learning
environments has focused on negative consequences. These negative effects range from
mild and annoying unwelcomed notifications to more consequential impacts on mental
well-being. The challenges inherent in the extended use of the smartphone are such
that screen time has become a measure to which researchers, parents, educators, and
policymakers are paying close attention [13], [14].

Depression. At the most troubling end of the spectrum of concerns regarding the use
of the smartphone are those regarding mental well-being. There is some evidence that
problematic smartphone use (i.c., excessive) is associated with neuroticism [15], [16],
rumination [17], and future depression [5]. While beyond the scope of this study, it is
important to acknowledge that encouraging the use of a device for altruistic purposes
can have unintended consequences. Educational environments where the use of the
smartphone is restricted might be the only respite for some.

Achievement. A variety of studies have looked at the implications of smartphone
use on achievement. Research investigating overall smartphone use (i.e., “How much
time do you spend on your phone?”’) and academic achievement has revealed a negative
association [7]. An extensive meta-analysis of ten years of smartphone research found
that overall mobile phone use had an overall negative impact (R = —.162) across a
broad range of studies [18]. Other studies have explored more specific uses of the
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learning-related smartphone activity (i.e., use of the smartphone while studying), and
while not refuting the association, they failed to demonstrate statistically significant
direct influences on achievement [19]. Why the smartphone might have this deleterious
effect is of considerable interest. In a meta-analysis of mobile phones’ impact on
learning, researchers identified multitasking and distractibility as key components of
the relationship model [20].

Multitasking and distraction. Any digital device has the potential to distract the
learner. Early observational studies of one-one computing environments where all
students were given a laptop demonstrated the significant amount of off-task behavior
that can result [21]. Researchers investigating the use of laptops have identified negative
consequences for note-taking during lectures [22]. A more recent study on the use of
the laptop for note-taking did not reveal a significant difference in outcomes (i.e., the
proportion of complete idea units) when compared with longhand. However, when
digital distractions were incorporated, the laptop users’ notes were more likely to be
adversely impacted [23]. The reality of the negative consequences of these uses is often
countered with purported benefits of multitasking [24].

This is not to say that learners do not recognize the consequences of multitasking
and other distractions. However, there is evidence that learners fail to make appropriate
adjustments to the learning environment to accommodate these inefficiencies [25]. This
points to the need to consider the metacognitive skills of the learner when considering
the impact of the smartphone on learning. In particular, monitoring for understanding
becomes a key activity for the learner when the smartphone is present [25]-[27].

2.2 Support

In spite of the potential pitfalls of the smartphone, there are few people who are
willing to forgo its use for any extended period of time. In fact, the device is quickly
becoming a required accessory for functioning in contemporary society. Activities such
as personal banking are using the smartphone to verify the user’s identity. Academic
conferences no longer print programs and rely completely on mobile apps to guide par-
ticipants. A majority of college students report using the smartphone to access course
materials and are increasingly forgoing the use of the laptop for learning purposes [28].
Previous research has demonstrated a strong positive association between smartphone
use intentions and perceived academic performance [29], [30]. The convenience, capa-
bility, and ubiquity of the smartphone all point to the criticality of the device to the
learning enterprise. However, it is reasonable to question the affordances of the device
as suggested by technology conglomerates that stand to gain from increased use. The
challenge for educators and researchers is to parse the feature sets of the technology to
serve the needs of the learner.

Social connectedness. For many, the smartphone is a connection to the broader
world. For example, the positive role of support groups for those facing mental and
physical health challenges has been widely recognized in the research community
[10]. The utility of popular apps, such as Facebook and Twitter, is ascribed in part
to the feelings of connectedness they engender [31]. Of particular interest here is the
role that this social support might play in student success. Online learning research
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has consistently identified the merits of teacher and student connectedness [32].
Connectedness in online learning presents a different set of challenges than one finds in
the face-to-face classroom. However, the already graying line between online, hybrid,
and face-to-face learning may become largely absent in the post-pandemic academic
community. The smartphone has and will play a key role in establishing and maintaining
this connectedness.

Academic support. A comprehensive meta-analysis of the use of mobile learning
devices (e.g., smartphones, PDAs, and tablets) in support of learning indicated the use
of these devices in reading, science, and mathematics lessons can lead to improved
academic outcomes [33]. A limited number of smartphone studies were included in
the meta-analysis. Of particular interest here, and notably absent from the research
literature, is the use of the smartphone for academic self-regulation. For all of
the possible “off-task” uses the device offers, it can be a powerful personal assistant.
The simple default functionality of an iPhone or Android phone provides innumerable
supports (e.g., calendar, task list, calculator, and timer) that could be marshaled in
support of academic success. In addition, a seemingly infinite number of creative apps
are being developed. A plethora of existing apps can support activities such as goal
setting, focused studying, and paper writing. Recent research has begun to identify
approaches that might be more conducive to learning. One study of the development
and implementation of an evidence-based language learning smartphone app reported
superior results when compared to traditional instruction [34].

3 Purpose

This study examines the role of the smartphone as it relates to academic planning
and course achievement. Self-regulated learning (SRL) is defined as a dynamic process
“whereby learners proactively monitor, control, and regulate their thoughts, feelings,
and behaviors to achieve self-set learning goals™ p. 302 [35]. The positive relationship
between self-regulated learning (SRL) and academic achievement is clear. In partic-
ular, the benefits of planning, time management, and goal setting are broadly evident
[19], [36]. Harnessing the smartphone in support of these activities would suggest
improved academic outcomes. However, with the advantages of the smartphone come
opportunities for distraction. Using a physical planner or notebook could potentially
support the described self-regulated activities while forgoing the potential for distrac-
tion. Investigating whether the advantages are sufficient to overcome any negative con-
sequences of the use of the smartphone is the focus of this study.

The relationship between hours habitually committed to studying and achievement
has been well documented [37], [38]. The student who is better able to commit time
to academic pursuits is at an advantage compared to those who have extensive work
and family commitments [39], [40] or those who, as noted 55 years ago by Sexton, ...
spend more time on nonacademic reading and on fraternity and sorority activities.”
[38] p. 306.

The progression from secondary school to the less structured university setting
necessitates an increased commitment to time management and planning. Productive
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time management planning and attitudes strongly influence student grade point aver-
ages [41]. For most, this means the use of a calendar or some type of physical planner.
The use of a planner amongst college students is conspicuously absent from the research
literature. Anecdotal observations indicate that physical planners had been a standard
issue for university students of prior generations. More recent anecdotal observations
indicate that the percentage of students each year who are using a physical planner is
inversely related to the percentage of students using a smartphone.

Corollaries can be found in literacy research comparing print and digital texts.
When undergraduate students were asked to read digital and print texts, they unsur-
prisingly expressed a preference for digital [42]. In spite of this preference, study par-
ticipants demonstrated better recall for key points when reading print versions. One
meta-analysis of similar studies indicated that this finding is robust and increasing [43].
Another meta-analysis found similar overall results (Hedges g = —.25) but noted sub-
stantial differences between narrative (g = —.04) and expository texts (g = —.32) [44].
In addition, students were better able to monitor their understanding in the print condi-
tions. This finding supports the importance of considering self-regulated learning skills
when investigating the impact of digital solutions. The importance of monitoring accu-
racy can be seen across disciplines [44]-[46]. Monitoring accuracy may be particularly
important in learning scenarios that involve digital options. A preference for digital
solutions might bias student estimates of learning.

3.1 Present research

Prior research has investigated the possible negative and positive roles of the smart-
phone in academic achievement. Existing research has provided limited guidance
regarding the type of use that might support or hinder learning. One possible use of
the smartphone that is of import to students is to support academic planning. Using the
smartphone to manage a school calendar, to-do lists, and academic goals could pro-
mote improved academic outcomes. Of course, similar tasks can be completed with a
physical planner and/or notebook. The notebook would provide fewer opportunities for
distraction. Also, the depth of processing benefits noted in related research [47] might
also prove valuable.

This study investigates the relationship between self-regulatory learning (SRL)
skills, the use of the smartphone for academic planning purposes, the use of a planner
or notebook for academic planning purposes, and academic achievement. In particular,
this study will address the following questions:

1. Do SRL skills positively influence:
a. the use of the smartphone for academic planning?
i. Hypotheses 1a—SRL skills will positively influence the use of the smartphone
for academic planning
b. the use of a planner and/or notebook for academic planning?
i. HIb—SRL skills will positively influence the use of a planner or notebook for
academic planning
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2. Does the choice of tool for academic planning influence academic achievement?
a. Does the use of the smartphone for academic planning positively influence aca-
demic achievement while controlling for SRL skills?
i. H2a — Use of the smartphone for academic planning will positively influence
academic achievement while controlling for SRL skills.
b. Does the use of a planner and/or notebook for academic planning positively influ-
ence academic achievement while controlling for SRL skills?
i. H2b — The use of a planner and/or notebook for academic planning will posi-
tively influence academic achievement while controlling for SRL skills.

4 Methodology

To answer the above research questions, participants completed a series of cognitive
and behavioral measures. The measures were distributed in the 12th week of a 16-week
Fall semester. A link and description of the study were provided in the course learning
management system. The study procedures were reviewed and approved by the univer-
sity’s Institutional Review Board.

4.1 Participants

Study participants were enrolled in a first-year seminar course for students who
have not yet been admitted into a major. First-year students are particularly vulner-
able to studying challenges as a new level of independence is experienced. This par-
ticular course is suitable in that it attracts students from a wide range of interests and
disciplines.

Completion of the measures was required for the course. However, only data from
those who a) agreed to participate in the study, b) were 18 years or older, and c¢) had
completed fewer than 19 credits by the end of the semester were analyzed. The result-
ing dataset included 784 (407 female, 377 male) complete responses. The mean age
was 18.45 years with a standard deviation of 1.65.

4.2 Measures

Self-regulated learning (SRL). Eight items from the resource management
component of the Motivated Strategies for Learning Questionnaire (MSLQ-RM) were
used to measure SRL skills. These items center on skills most relevant to academic
planning. Items address time management (e.g., “I find it hard to stick to a study
schedule” reversed) and effort regulation (e.g., “Even when course materials are dull
and uninteresting, I manage to keep working until I finish” reversed).

Academic planning. A set of six items were developed to measure participants’
academic planning. Participants were asked to rate how typical these activities were for
them on a 5-point Likert scale (1 not at all = 5 very typical).

1. Tuse my phone to manage my school to-do list. (To Do Phone)
2. Tuse my phone to manage my school calendar. (Calendar Phone)
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3. I use my phone to remind me of my (daily/weekly/term) academic goals. (Goals
Phone)

4. T use a planner or notebook to manage my school to-do list. (To Do Notebook)

. T use a planner or notebook to manage my school calendar. (Calendar Notebook)

6. I use a planner or notebook to remind me of (daily/weekly/term) academic goals.
(Goals Notebook)

W

The first three items were converted into an Academic Planning — Smartphone com-
posite. The remaining items were summed for the Academic Planning — Notebook
composite.

Course grades. Academic achievement was measured using the first-year seminar
course grades. The grade for this course was chosen because the other measures were
associated with this particular course. In other words, the responses to the questions
regarding planner use would be implicitly tied to the course which was asking the
question. Letter grades for the first-year seminar were converted to a course grade point
average (range 0.0, F to 4.0, A).

5 Results

To clarify the independence of the two planning factors (smartphone and notebook),
the six items were entered into an exploratory factor analysis using principal axis fac-
toring extraction and varimax rotation. The overall Kaiser-Meyer-Olkin measure of
sampling adequacy was .678, above the recommended .6 [48]. Using an eigenvalue
cutoff of one, two factors were identified, with all six items clearly loading on the
appropriate factor (Table 1).

Table 1. Planning with smartphone and notebook/planner

Factor 1 Factor 2 Uniqueness

To-Do Notebook 0.872 0.697
Calendar Notebook 0.932 0.727
Goals Notebook 0.754 0.575
To-Do Phone 0.863 0.534
Calendar Phone 0.784 0.498
Goals Phone 0.645 0.428
Eigenvalue 2.57 2.06

% of Variance 429 343

Cumulative % 77.2

Notes: The principal axis factoring extraction method was used in combination with a varimax rotation.
Loadings below .15 are hidden.

Participants reported using the smartphone (M = 9.0, SD = 3.6) and a notebook
(M = 8.9, SD = 4.1) for planning at a very similar frequency. The zero-order correla-
tions (Table 2) support the contention that students who report more frequent use of
self-regulated learning behaviors also engage in more planning-related behaviors using
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their smartphones and notebooks. The association is stronger between SRL and the use
of a notebook (R =.305, p <.01 one-tailed) than the smartphone (R =.157, p <.01). A
high correlation between SRL and first semester GPA is also evident (R =.374, p <.01).
The associations between the planning items and course grades are mixed.

Table 2. Means, standard deviations, correlations, and Cronbach’s Alpha
(parentheses in matrix diagonal) for all variables

Variable SRL: Academic Academic
(items) Mean SD Resource Planning Planning
Management | Smartphone Notebook
SRL: Resource 29.9 4.8 (.79)
management (8)
Academic 9.0 3.6 157** (.80)
Planning —
Smartphone (3)
Academic 8.9 4.1 305%* .078* (.89)
Planning —
Notebook (3)
Course Grade 2.8 1.4 374%* -.013 .190%**

Notes: * p<.05. ** p <.01. (1-tailed).

To clarify the relative contributions of the different modes of planning (smartphone
vs. notebook) while controlling for SRL, a sequential regression analysis was con-
ducted (Table 3). Course grade was regressed first on SRL: Resource management.
The two planning mode variables were added in the second block. The addition of the
two variables produced a statistically significant change in variance explained (AR? =
.012, p < .01). Planning with a smartphone was a significant negative predictor of the
course grade (3 =—.078, p <.05). Planning with a notebook was a significant positive
predictor of the course grade (B =.082, p <.05).

Table 3. Sequential regression of course grade on resource management,
planning — smartphone, and planning — notebook

Model 1 95% CI B Model 2 95% CI B

Variable B B SEB | LL UL B B SE B LL UL
Constant 1.110 200 | .717 | 1.503 1.205 206 .801 1.609
Resource 075%** 1 375 | .007 | .062 | .088 | .072%%** .362 .007 .059 .086
management
Planning -021* | —078 | .009 -039 | —-.003
Smartphone
Planning .019* .082 .008 .003 .036
Notebook
R? 140 152
AR? 0]2%*

Notes: CI = confidence interval; LL = lower limit: UL = upper limit. * p <.05. ** p <.01. *** p < 001.
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6 Discussion

The purpose of this study was twofold. First, we sought to understand the association
of SRL skills with the use of the smartphone for academic planning purposes and the
use of a planner or notebook for academic planning purposes. Second, we investigated
the influence of SRL and tools for academic planning on academic achievement. We
will review the associated research questions and main findings in the next two sections.

6.1 SRL and academic planning tool

The first research question posed was, “Do SRL skills positively influence the use
of the smartphone for academic planning and the use of a planner and/or notebook for
academic planning?”

The results indicate that the SRL skill, resource management, exhibited a strong
positive correlation with the use of the smartphone for academic planning (R = 0.157
p <.01). A similar and stronger, positive relationship was exhibited with the use of a
planner or notebook for academic planning (R =0.305 p <.01). Each finding was con-
sistent with the study hypotheses and prior research. The SRL, in general, and resource
management, in particular, are skills that may be best exemplified by efforts to better
manage time, set goals, and engage in regular academic planning [36].

6.2 Achievement

The second research question posed was, “Does the use of the smartphone for aca-
demic planning positively influence academic achievement, and does the use of a planner
and/or notebook for academic planning positively influence academic achievement?”

The results indicated that while controlling for self-regulated learning skills, the use
of the smartphone for academic planning demonstrated a negative association with aca-
demic achievement (B = -.078, p <.05). In contrast, the results indicated the use of the
smartphone for academic planning demonstrated a positive association with academic
achievement (B = .082, p <.05).

With respect to the positive relationship between academic achievement and SRL,
this finding has been well established (8 =.362, p <.01). However, given the changing
nature of the learning environment, the magnitude and the consistency of the relation-
ship is noteworthy. What was of primary interest in this study was the relative value of
the different academic planning tools to achievement. While controlling for SRL, the
use of the smartphone for academic planning demonstrated a negative, albeit small,
influence on academic achievement. Conversely, the use of a planner or notebook for
academic planning demonstrated a small but positive influence on academic achieve-
ment while controlling for SRL.

6.3 General discussion

The relative value of using a notebook or planner rather than the smartphone con-
tributes to the larger question of the overall impact of smartphone use on academic
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achievement. In one important part of the learning enterprise, academic planning, the
smartphone appears to hinder rather than support achievement. Prior research provides
some suggestions as to the mechanisms behind this finding. The distractions introduced
by the smartphone are often unwieldy. In a study comparing modes of note-taking
(laptop vs. longhand-notebook), the introduction (or lack of introduction) of a digital
distraction appeared to be the key variable influencing the learning outcome, not the
note-taking mode [23]. Choosing the use of the smartphone for academic planning will
inevitably introduce more distractions than the alternative. The rabbit-hole scenario,
where one sets out on one task and is redirected to a different activity, is now so com-
mon that it is likely applauded as a design success by phone manufacturers.

While not a focus of this study, the near equivalence of the choice of planning tools
reported by participants was surprising (smartphone M = 9.0, SD = 3.6 vs. notebook
M=18.9,SD =4.1). The ubiquity of the smartphone and its popularity among this popu-
lation did not foreshadow such an outcome. This may allude to something fundamental
regarding how the smartphone is viewed by students. In other words, while they all
have a smartphone and use it very frequently, for many, it is simply not an academic
planning tool. The development and validation of the smartphone/notebook academic
planning measure is another useful outcome of this study. This measure can be used
in combination with other related smartphone and learning measures (e.g., [49]) to
increase student awareness of the implications of smartphone use on learning.

Future research could expand the methodological tools to incorporate participant
rationales for the choice of tools. This would provide a richer understanding of the
choices being made beyond SRL definitions. Also, intervention studies where students
are encouraged or discouraged to use different tools could provide additional support
for academic planning recommendations.

This research contributes to a growing body of literature that moves beyond the
general implications of smartphone use for learning by studying specific uses of the
device. A recent example describes the relationship between smartphone placement
habits and academic performance, with more beneficial study habits (e.g., put it in my
backpack) proving superior [50]. This research is important in that it provides evidence
and theory-based support for practical suggestions. First-year seminar classes that often
strongly emphasize the development of effective time management strategies may then
want to encourage students to try out a physical notebook for the semester or to monitor
their distractions when using the smartphone for academic planning.

7 Conclusions

This work produced two significant findings. The first is that SRL skills influence
the choice of tools used for academic planning. In particular, the more self-regulated
student will tend towards using a physical calendar and notebook for typical academic
planning activities. The second finding is that choosing the smartphone for academic
planning is related lower academic achievement when compared to those who chose
more traditional methods.

One implication of this research and the body of literature it supports is the need to
raise awareness regarding the apparent trade-off between smartphone use and academic
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performance [51]. These findings provide an important opportunity for discussion with
learners regarding the core learning concepts such as attention, memory, and multitask-
ing [24]. Instructors can initiate a broad range of evidence-based strategies to support
the development of a productive role for the smartphone in the learning enterprise [52].
Broader awareness campaigns are necessary, especially in light of the sizable head-
winds presented by the smartphone and social media conglomerates. While the irony is
substantial and uncomfortable, a social media campaign may be in order.

8 References

[1] M. Bond, K. Buntins, S. Bedenlier, O. Zawacki-Richter, and M. Kerres, “Mapping research
in student engagement and educational technology in higher education: a systematic evi-
dence map,” International Journal of Educational Technology in Higher Education, vol. 17,
no. 1, p. 2, Jan. 2020, https://doi.org/10.1186/s41239-019-0176-8

[2] M. L. Bernacki, J. A. Greene, and H. Crompton, “Mobile technology, learning, and achieve-
ment: advances in understanding and measuring the role of mobile technology in educa-
tion,” Contemporary Educational Psychology, vol. 60, p. 101827, Jan. 2020, https://doi.
org/10.1016/j.cedpsych.2019.101827

[3]J. Ohme, M. M. P. Vanden Abeele, K. Van Gaeveren, W. Durnez, and L. De Marez, “Stay-
ing informed and bridging ‘social distance’: smartphone news use and mobile messaging
behaviors of flemish adults during the first weeks of the covid-19 pandemic,” Socius, vol. 6,
Sep. 2020, https://doi.org/10.1177/2378023120950190

[4] A. Wali and M. Omaid, “The use of smartphones as an educational tool in the classroom:
lecturers’ perceptions,” International Journal of Emerging Technologies in Learning (iJET),
vol. 15, no. 16, pp. 238-247, Aug. 2020, https://doi.org/10.3991/ijet.v15i16.14179

[5] S. M. Coyne, L. Stockdale, and K. Summers, “Problematic cell phone use, depression, anx-
iety, and self-regulation: evidence from a three year longitudinal study from adolescence to
emerging adulthood,” Computers in Human Behavior, vol. 96, pp. 7884, Jul. 2019, https://
doi.org/10.1016/j.chb.2019.02.014

[6] S. Amez and S. Baert, “Smartphone use and academic performance: a literature review,”
International Journal of Educational Research, vol. 103, p. 101618, Jan. 2020, https://doi.
org/10.1016/].ijer.2020.101618

[7] A. Lepp, J. E. Barkley, and A. C. Karpinski, “The relationship between cell phone use and
academic performance in a sample of U.S. college students,” SAGE Open, vol. 5, no. 1,
2015, https://doi.org/10.1177/2158244015573169

[8] E. Fu, Q. Gao, C. Wei, Q. Chen, and Y. Liu, “Understanding student simultaneous smart-
phone use in learning settings: a conceptual framework,” Journal of Computer Assisted
Learning, vol. 37, no. 1, pp. 91-108, 2021, https://doi.org/10.1111/jcal.12471

[9]J. S. Mendoza, B. C. Pody, S. Lee, M. Kim, and I. M. McDonough, “The effect of cellphones
on attention and learning: the influences of time, distraction, and nomophobia,” Computers in
Human Behavior, vol. 86, pp. 52—60, Sep. 2018, https://doi.org/10.1016/j.chb.2018.04.027

[10] T. Hanley, J. Prescott, and K. U. Gomez, “A systematic review exploring how young peo-
ple use online forums for support around mental health issues,” Journal of Mental Health,
vol. 28, no. 5, pp. 566-576, Sep. 2019, https:/doi.org/10.1080/09638237.2019.1630725

[11] A. Razzaq, Y. T. Samiha, and M. Anshari, “Smartphone habits and behaviors in supporting
students self-efficacy,” International Journal of Emerging Technologies in Learning (iJET),
vol. 13, no. 02, Art. no. 02, Feb. 2018, https://doi.org/10.3991/ijet.v13i02.7685

88 http://www.i-jim.org


https://doi.org/10.1186/s41239-019-0176-8
https://doi.org/10.1016/j.cedpsych.2019.101827
https://doi.org/10.1016/j.cedpsych.2019.101827
https://doi.org/10.1177/2378023120950190
https://doi.org/10.3991/ijet.v15i16.14179
https://doi.org/10.1016/j.chb.2019.02.014
https://doi.org/10.1016/j.chb.2019.02.014
https://doi.org/10.1016/j.ijer.2020.101618
https://doi.org/10.1016/j.ijer.2020.101618
https://doi.org/10.1177/2158244015573169
https://doi.org/10.1111/jcal.12471
https://doi.org/10.1016/j.chb.2018.04.027
https://doi.org/10.1080/09638237.2019.1630725
https://doi.org/10.3991/ijet.v13i02.7685

[12] A. S. Aljaloud, N. Gromik, P. Kwan, and W. Billingsley, “Saudi undergraduate students’
perceptions of the use of smartphone clicker apps on learning performance,” Austral-
asian Journal of Educational Technology, vol. 35, no. 1, Art. no. 1, Mar. 2019, https://doi.
org/10.14742/ajet.3340

[13] Pew Research Center, “Parenting children in the age of screens,” Jul. 2020. Accessed:
Mar. 16, 2021. [Online]. Available: https://www.pewresearch.org/internet/2020/07/28/
parenting-children-in-the-age-of-screens/

[14] A. S. Alkhunzain, “An empirical study on smartphone addiction of the university students,”
International Journal of Interactive Mobile Technologies (iJIM), vol. 13, no. 12, Art. no. 12,
Dec. 2019, https://doi.org/10.3991/ijim.v13i12.11120

[15] S. Horwood and J. Anglim, “Personality and problematic smartphone use: a facet-level
analysis using the Five Factor Model and HEXACO frameworks,” Computers in Human
Behavior, vol. 85, pp. 349-359, Aug. 2018, https://doi.org/10.1016/j.chb.2018.04.013

[16] D. Marengo, C. Sindermann, D. Héckel, M. Settanni, J. D. Elhai, and C. Montag, “The
association between the Big Five personality traits and smartphone use disorder: a
meta-analysis,” Journal of Behavioral Addictions, vol. 1, no. aop, Oct. 2020, https://doi.
org/10.1556/2006.2020.00069

[17]7J. D. Elhai and A. A. Contractor, “Examining latent classes of smartphone users: relations
with psychopathology and problematic smartphone use,” Computers in Human Behavior,
vol. 82, pp. 159-166, May 2018, https://doi.org/10.1016/1.chb.2018.01.010

[18] A. W. Kates, H. Wu, and C. L. S. Coryn, “The effects of mobile phone use on academic
performance: a meta-analysis,” Computers & Education, vol. 127, pp. 107-112, Dec. 2018,
https://doi.org/10.1016/j.compedu.2018.08.012

[19] K. Hartley, L. D. Bendixen, D. Gianoutsos, and E. Shreve, “The Smartphone in self-regulated
learning and student success: clarifying relationships and testing an intervention,” Interna-
tional Journal of Educational Technology in Higher Education, vol. 17, no. 1, pp. 1-14,
2020, https://doi.org/10.1186/s41239-020-00230-1

[20] Q. Chen and Z. Yan, “Does multitasking with mobile phones affect learning? A
review,” Computers in Human Behavior, vol. 54, pp. 34-42, Jan. 2016, https://doi.
org/10.1016/5.chb.2015.07.047

[21] L. Donovan, T. Green, and K. Hartley, “An examination of one-to-one computing in the
middle school: does increased access bring about increased student engagement?” Journal
of Educational Computing Research, vol. 42, no. 4, pp. 423-441, Jun. 2010, https://doi.
org/10.2190/EC.42.4.d

[22] P. A. Mueller and D. M. Oppenheimer, “The pen is mightier than the keyboard: advantages
of longhand over laptop note taking,” Psychological Science, vol. 25, no. 6, pp. 1159-1168,
Jun. 2014, https://doi.org/10.1177/0956797614524581

[23] A. E. Flanigan and S. Titsworth, “The impact of digital distraction on lecture note tak-
ing and student learning,” Instructional Science, Aug. 2020, https://doi.org/10.1007/
s11251-020-09517-2

[24] P. A. Kirschner and P. De Bruyckere, “The myths of the digital native and the multi-
tasker,” Teaching and Teacher Education, vol. 67, pp. 135-142, Oct. 2017, https://doi.
org/10.1016/j.tate.2017.06.001

[25] M. Hanczakowski, C. P. Beaman, and D. M. Jones, “Learning through clamor: the alloca-
tion and perception of study time in noise,” Journal of Experimental Psychology: General,
vol. 147, no. 7, pp. 1005-1022, Jul. 2018, https://doi.org/10.1037/xge0000449

[26] G. Schraw and R. S. Dennison, “Assessing metacognitive awareness,” Contemporary
Educational Psychology, vol. 19, no. 4, pp. 460—475, 1994, https://doi.org/10.1006/

ceps.1994.1033

iJIM - Vol. 16, No. 14, 2022 89


https://doi.org/10.14742/ajet.3340
https://doi.org/10.14742/ajet.3340
https://www.pewresearch.org/internet/2020/07/28/parenting-children-in-the-age-of-screens/
https://www.pewresearch.org/internet/2020/07/28/parenting-children-in-the-age-of-screens/
https://doi.org/10.3991/ijim.v13i12.11120
https://doi.org/10.1016/j.chb.2018.04.013
https://doi.org/10.1556/2006.2020.00069
https://doi.org/10.1556/2006.2020.00069
https://doi.org/10.1016/j.chb.2018.01.010
https://doi.org/10.1016/j.compedu.2018.08.012
https://doi.org/10.1186/s41239-020-00230-1
https://doi.org/10.1016/j.chb.2015.07.047
https://doi.org/10.1016/j.chb.2015.07.047
https://doi.org/10.2190/EC.42.4.d
https://doi.org/10.2190/EC.42.4.d
https://doi.org/10.1177/0956797614524581
https://doi.org/10.1007/s11251-020-09517-2
https://doi.org/10.1007/s11251-020-09517-2
https://doi.org/10.1016/j.tate.2017.06.001
https://doi.org/10.1016/j.tate.2017.06.001
https://doi.org/10.1037/xge0000449
https://doi.org/10.1006/ceps.1994.1033
https://doi.org/10.1006/ceps.1994.1033

[27] A. F. Ward, K. Duke, A. Gneezy, and M. W. Bos, “Brain drain: the mere presence of one’s
own smartphone reduces available cognitive capacity,” Journal of the Association for Con-
sumer Research, vol. 2, no. 2, pp. 140154, Apr. 2017, https://doi.org/10.1086/691462

[28]S. J. Baldwin and Y.-H. Ching, “Guidelines for designing online courses for mobile
devices,” TechTrends, vol. 64, no. 3, pp. 413-422, May 2020, https://doi.org/10.1007/
s11528-019-00463-6

[29] S. Han and Y. J. Yi, “How does the smartphone usage of college students affect academic
performance?” Journal of Computer Assisted Learning, vol. 35, no. 1, pp. 13-22, 2019,
https://doi.org/10.1111/jcal.12306

[30] M. A. Abugohar, K. Yunus, and R. A. Rashid, “Smartphone applications as a teaching tech-
nique for enhancing tertiary learners’ speaking skills: perceptions and practices,” Interna-
tional Journal of Emerging Technologies in Learning (iJET), vol. 14, no. 09, Art. no. 09,
May 2019, https://doi.org/10.3991/ijet.v14i09.10375

[31] R. Grieve, M. Indian, K. Witteveen, G. Anne Tolan, and J. Marrington, “Face-to-face or
Facebook: Can social connectedness be derived online?” Computers in Human Behavior,
vol. 29, no. 3, pp. 604—609, May 2013, https://doi.org/10.1016/j.chb.2012.11.017

[32] F. Martin, C. Wang, and A. Sadaf, “Student perception of helpfulness of facilitation strat-
egies that enhance instructor presence, connectedness, engagement and learning in online
courses,” The Internet and Higher Education, vol. 37, pp. 52—65, Apr. 2018, https://doi.
org/10.1016/j.iheduc.2018.01.003

[33] S. Tingir, B. Cavlazoglu, O. Caliskan, O. Koklu, and S. Intepe-Tingir, “Effects of mobile
devices on K—12 students’ achievement: a meta-analysis,” Journal of Computer Assisted
Learning, vol. 33, no. 4, pp. 355-369, 2017, https://doi.org/10.1111/jcal. 12184

[34] R. Arumugam and N. M. Noor, “Mobile apps based on Keller personalized system of
instruction to promote English vocabulary acquisition,” International Journal of Interactive
Mobile Technologies (iJIM), vol. 15, no. 23, Art. no. 23, Dec. 2021, https://doi.org/10.3991/

1jim.v15i23.27227
[35] Akane Zusho, “Toward an integrated model of student learning in the college classroom,”

Educational Psychology Review Rev, vol. 29, no. 2, pp. 301-324, Jun. 2017, https://doi.
org/10.1007/s10648-017-9408-4

[36] P. R. Pintrich and E. V. De Groot, “Motivational and self-regulated learning components
of classroom academic performance,” Journal of Educational Psychology, vol. 82, no. 1,
pp. 33-40, 1990, https://doi.org/10.1037/0022-0663.82.1.33

[37] T. Z. Keith, “Time spent on homework and high school grades: a large-sample path anal-
ysis,” Journal of Educational Psychology, vol. 74, no. 2, pp. 248-253, 1982, https://doi.
org/10.1037/0022-0663.74.2.248

[38] V. S. Sexton, “Factors contributing to attrition in college populations: twenty-five years
of research,” The Journal of General Psychology, vol. 72, no. 2, pp. 301-326, Apr. 1965,
https://doi.org/10.1080/00221309.1965.9710701

[39] M. H. Lopez, “Latinos and Education: Explaining the Attainment Gap,” Pew Hispanic Cen-
ter Report, Pew Hispanic Center Report, Oct. 2009. Accessed: May 04, 2021. [Online].
Available:  https://www.pewresearch.org/hispanic/2009/10/07/latinos-and-education-
explaining-the-attainment-gap/

[40] M. Triventi, “Does working during higher education affect students’ academic pro-
gression?” Economics of Education Review, vol. 41, pp. 1-13, Aug. 2014, https://doi.
org/10.1016/j.econedurev.2014.03.006

[41]B. K. Britton and A. Tesser, “Effects of time-management practices on college
grades,” Journal of Educational Psychology, vol. 83, no. 3, pp. 405410, 1991,
https://doi.org/10.1037/0022-0663.83.3.405

90 http://www.i-jim.org


https://doi.org/10.1086/691462
https://doi.org/10.1007/s11528-019-00463-6
https://doi.org/10.1007/s11528-019-00463-6
https://doi.org/10.1111/jcal.12306
https://doi.org/10.3991/ijet.v14i09.10375
https://doi.org/10.1016/j.chb.2012.11.017
https://doi.org/10.1016/j.iheduc.2018.01.003
https://doi.org/10.1016/j.iheduc.2018.01.003
https://doi.org/10.1111/jcal.12184
https://doi.org/10.3991/ijim.v15i23.27227
https://doi.org/10.3991/ijim.v15i23.27227
https://doi.org/10.1007/s10648-017-9408-4
https://doi.org/10.1007/s10648-017-9408-4
https://doi.org/10.1037/0022-0663.82.1.33
https://doi.org/10.1037/0022-0663.74.2.248
https://doi.org/10.1037/0022-0663.74.2.248
https://doi.org/10.1080/00221309.1965.9710701
https://www.pewresearch.org/hispanic/2009/10/07/latinos-and-education-explaining-the-attainment-gap/
https://www.pewresearch.org/hispanic/2009/10/07/latinos-and-education-explaining-the-attainment-gap/
https://doi.org/10.1016/j.econedurev.2014.03.006
https://doi.org/10.1016/j.econedurev.2014.03.006
https://doi.org/10.1037/0022-0663.83.3.405

[42] L. M. Singer and P. A. Alexander, “Reading across mediums: effects of reading digital and
print texts on comprehension and calibration,” The Journal of Experimental Education,
vol. 85, no. 1, pp. 155-172, Jan. 2017, https://doi.org/10.1080/00220973.2016.1143794

[43] P. Delgado, C. Vargas, R. Ackerman, and L. Salmeron, “Don’t throw away your printed
books: a meta-analysis on the effects of reading media on reading comprehension,” Edu-
cational Research Review, vol. 25, pp. 23-38, Nov. 2018, https://doi.org/10.1016/].
edurev.2018.09.003

[44] V. Clinton, “Reading from paper compared to screens: a systematic review and
meta-analysis,” Journal of Research in Reading, vol. 42, no. 2, pp. 288-325, 2019, https://
doi.org/10.1111/1467-9817.12269

[45] R. A. Sperling, B. C. Howard, R. Staley, and N. DuBois, “Metacognition and self-regulated
learning constructs,” Educational Research and Evaluation, vol. 10, no. 2, pp. 117-139,
Apr. 2004, https://doi.org/10.1076/edre.10.2.117.27905

[46] Y. Wang and R. A. Sperling, “Understanding and supporting Chinese middle schoolers’
monitoring accuracy in mathematics,” Metacognition Learning, vol. 16, no. 1, pp. 57-88,
Apr. 2021, https://doi.org/10.1007/s11409-020-09238-4

[47] A. E. Flanigan, J. Lu, D. Dzhuraev, and K. A. Kiewra, “Computer Versus Longhand Note
Taking: Effects of Revision,” presented at the AERA Annual Meeting, Virtual, Apr. 2021.

[48] B. G. Tabachnick and L. S. Fidell, Using Multivariate Statistics, 6th ed. Boston: Pearson,
2013.

[49] K. Hartley, L. D. Bendixen, L. Olafson, D. Gianoutsos, and E. Shreve, “Development of the
smartphone and learning inventory: measuring self-regulated use,” Education and Informa-
tion Technologies, vol. 25, pp. 4381-435,2020, https://doi.org/10.1007/s10639-020-10179-3

[50] E. S. Troll, M. Friese, and D. D. Loschelder, “How students’ self-control and smartphone-use
explain their academic performance,” Computers in Human Behavior, vol. 117, p. 106624,
Apr. 2021, https://doi.org/10.1016/1.chb.2020.106624

[51] S. Baert et al., “Smartphone use and academic performance: correlation or causal relation-
ship?” Kyklos, vol. 73, no. 1, pp. 2246, 2020, https://doi.org/10.1111/kyk].12214

[S2] A. E. Flanigan and K. A. Kiewra, “What college instructors can do about student
cyber-slacking,” Educational Psychology Review, vol. 30, no. 2, pp. 585-597, Jun. 2018,
https://doi.org/10.1007/s10648-017-9418-2

9 Authors

Kendall Hartley Ph.D. is an Associate Professor of Educational Technology at the
University of Nevada, Las Vegas in the United States. He is a member of the Amer-
ican Educational Research Association. His research interests include self-regulated
learning, instructional design, smartphones, and technological support for learning.
(kendalll.hartley@unlv.edu).

Emily Shreve Ph.D. is the Associate Director of Academic Transitions in the Aca-
demic Success Center at the University of Nevada, Las Vegas. She received both her
M.A. and Ph.D. in English Literature from Lehigh University. Her research interests
include common reading programs and the depiction of higher education in literature
and popular media. (emily.shreve@unlv.edu).

Dan Gianoutsos Ph.D. is the Senior Associate Dean for the Academic Success Cen-
ter at the University of Nevada, Las Vegas. Dr. Gianoutsos’ past professional expe-
rience includes director-level positions in both academic and student affairs, serving

iJIM - Vol. 16, No. 14, 2022 91


https://doi.org/10.1080/00220973.2016.1143794
https://doi.org/10.1016/j.edurev.2018.09.003
https://doi.org/10.1016/j.edurev.2018.09.003
https://doi.org/10.1111/1467-9817.12269
https://doi.org/10.1111/1467-9817.12269
https://doi.org/10.1076/edre.10.2.117.27905
https://doi.org/10.1007/s11409-020-09238-4
https://doi.org/10.1007/s10639-020-10179-3
https://doi.org/10.1016/j.chb.2020.106624
https://doi.org/10.1111/kykl.12214
https://doi.org/10.1007/s10648-017-9418-2
mailto:kendalll.hartley@unlv.edu
mailto:emily.shreve@unlv.edu

as a first-year seminar coordinator and instructor, as well as a managing editor for an
international scholarly peer-reviewed journal. He received his Ph.D. in Higher Educa-
tion from UNLV. Dr. Gianoutsos’ research interests include comparing residential and
commuter students and examining how transition programs impact student success.
(dan.gianoutsos@unlv.edu).

Lisa D. Bendixen Ph.D. is an Associate Professor of Educational Psychology at the
University of Nevada, Las Vegas in the United States. She is a member of the American
Educational Research Association. Her research interests involve epistemic cognition/
personal epistemology of students and teachers and how these beliefs influence learn-
ing, teaching, and teacher education. (lisa.bendixen@unlv.edu).

Article submitted 2021-12-10. Resubmitted 2022-05-10. Final acceptance 2022-05-17. Final version
published as submitted by the authors.

92 http://www.i-jim.org


mailto:dan.gianoutsos@unlv.edu
mailto:lisa.bendixen@unlv.edu

