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Abstract

Mobile microlearning platforms have increased over the years. Literature shows that plat-
forms use specific instructions or media, such as videos or multiformat materials (e.g., text,
audio, quizzes, hands-on exercises). However, few studies investigate whether or how spe-
cific design principles used on these platforms contribute to learning efficacy. A mobile
microlearning course for journalism education was developed using the design principles
and instructional flow reported in literature. The goal of this formative research was to
study the mobile microcourse’s learning efficacy, defined as effectiveness, efficiency, and
appeal. Learners’ knowledge before and after the mobile microcourse was analyzed using
semistructured questionnaires as well as pretests and posttests to measure differences. The
results indicate that learners of this mobile microcourse had an increase in knowledge,
more certainty in decisions about practical applications, and an increase in confidence in
performing skills. However, automated feedback, timed gamified exercises, and interactive
real-world content indicate room for improvement to enhance effective learning.

Keywords Microlearning - Instructional flow - Microcourses - Mobile devices - User
experience - Learning efficacy

Introduction

Mobile microlearning (MML), first mentioned in 2012, is evolving as an emerging practice
in corporate training and workplace learning (Callisen 2016; Clark et al. 2018). Mobile
microlearning (mobile micro-learning or micro learning) offers a new way to learn on
the small screens of portable devices with bite-size steps and small units of information
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(Giurgiu 2017). Different from traditional online learning environments, such as Canvas
or Moodle, mobile microlearning focuses on the learning process by chunking the learning
material into smaller units, each teaching a single concept, and each learning unit lasting
no longer than 5 min (Khurgin 2015; Nikou and Economides 2018a).

Mobile microlearning targets the mobility and flexibility of learners who use the small
screen of portable technologies (e.g., smartphones) to learn anytime and anywhere in an
informal manner, such as while waiting in a line for coffee or while riding the bus (Grant
2019). As Berge and Muilenburg (2013) argue, the learners themselves are mobile. Learn-
ers have the flexibility of using portable devices to reach out to the world and seek infor-
mation of their choice when needed, in other words, “just-in-time, just enough, and just-
for-me” (Traxler 2005, p. 14). While this is somehow true for all cases of mobile learning,
recent technologies specifically made for mobile microlearning offer potential for support-
ing the learning process in new ways. These features bring new challenges to both learn-
ing technology and instructional methods. The main challenge is how to design significant
learning content and assignment on small screens of mobile devices while still providing
meaningful learning. Different guidelines for designing mobile microcourses and micro-
contents have been proposed in literature (Jahnke et al. 2019). However, whether a specific
design of mobile microlearning can support the learning process has not been sufficiently
studied.

Mobile microlearning is a mix of two designs of digital technology and instructional
method. There is a codependency between them in that the design of technology and
its affordances affect the instructional method and vice versa. As Jonassen et al. (1994)
address, debating the separation of media and methods—as Clark (1994) and Kozma
(1994) do—is the wrong debate. Rather, learning takes place as “situated learning” (Brown
et al. 1989), meaning that learning is situated and constructed through the learner’s activi-
ties embedded into a certain context in which new knowledge or skills will be used. MML
is part of the learner’s context or environment; the learner does not learn from it but with it
when constructing new knowledge. Kozma (2000) acknowledged later that learning expe-
riences exist in a complex mess of media and instructional methods. He writes, “Under-
standing the relationship between media, design, and learning should be the unique con-
tribution of our field to knowledge in education.” (p. 12, emphasis added). It is critical that
researchers embed themselves into the learners’ contexts and deeply understand the rela-
tionship among the media (digital technology) they use, the learning materials they engage
with, and their real learning situations. They will then be able to develop a better learning
solution. Hence, Kozma advises the use of formative research, such as design-based or
educational design research. This viewpoint implies a shift from asking the question of
“what works” in general to more socially responsible questions, in particular “What is the
problem, how can we solve it, and what new knowledge can be derived from the solution?”
(Reeves and Lin 2020, p. 8).

The mobile microlearning approach is especially interesting for learners outside tradi-
tional office environments who often use smartphones, for example, journalists working in
the field to cover breaking news or employees at work who need quick solutions to prob-
lems (Wenger et al. 2014). As Wenger et al. (2014) shows, journalists should know “how
to gather news with mobile devices, use them to interact with the social media audience,
and how to format content appropriately for the medium” (Wenger et al. 2014, p. 138).
Whether outside or in offices, they should know how to document information or edit a
real-time video quickly so as to effectively present breaking news. In journalism, the 5 Cs
of Writing News for Mobile Audiences refers to specific guidelines for writing news for a
social media or digital news audience: Be Conversational, Be Considerate, Be Concise, Be
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Contextual, and Be Chunky (Baehr et al. 2010; Montgomery 2007). But there have been
few education research studies focusing on how and in what ways a mobile microlearning
approach supports journalists’ professional development in digital skills (Umair 2016).

Hence, this study aims to investigate how and in what ways a mobile microcourse can
help journalists achieve certain learning objectives (e.g., understanding and applying the 5
Cs) and examine how the mobile microlearning course supports the learning process and
affects the learner experience and learning efficacy including effectiveness, efficiency, and
appeal (Honebein and Honebein 2015; Reigeluth and Carr-Chellman 2009).

Literature review

Literature shows that mobile microlearning approaches have increased over the past few
years (Emerson and Berge 2018; Nikou and Economides 2018b). It has become a new
teaching approach across disciplines, such as nursing education (Hui 2014), medical train-
ing and health professions (Simons et al. 2015), language training (Fang 2018), engineer-
ing (Zheng et al. 2019), science education (Brom et al. 2015), and programming skills
(Skalka and Drlik 2018).

MML can improve learner motivation, engagement, and performance (Dingler et al.
2017; Jing-Wen 2016; Kovacs 2015; Liao 2015; Sirwan Mohammed et al. 2018; Zheng
2015). For example, the study by Nikou and Economides (2018b) reveals that microcon-
tents given as homework activities in science learning can improve high school students’
motivation and performance. In addition, MML has become a promising learning approach
that personalize learning materials on small screens and portable devices to the learners’
needs (Cairnes 2017). New teaching strategies, such as interactive microcontent, go beyond
short videos by incorporating elements such as gamified learning activities (Aitchanov
et al. 2018; Dai et al. 2018; Goschlberger and Bruck 2017). Because of limited time for
learning in the workplace, mobile microlearning may have the advantage of flexibly and
quickly conveying factual knowledge related to job skills (Decker et al. 2017).

However, issues with mobile microlearning include a lack of awareness and understand-
ing about what microlearning can and cannot do (Baek and Touati 2017; Clark et al. 2018).
Working on smartphones, learners can become distracted from their learning when writing
text messages instead of completing lessons (Andoniou 2017). Additional research points
to issues of accessibility, such as the need to provide offline versions of lessons for those
with limited internet and to control bias related to gender, race, and age (Bursztyn et al.
2017). Also, streaming videos can result in relatively high costs, making it unaffordable for
users. Another set of studies points to the problems of designing for small screens, includ-
ing having too much information to fit and making it hard for users to search learning
materials (Kabir and Kadage 2017).

Current research is in agreement that designing a mobile microcourse is challenging.
One of the major elements that researchers have studied in past years is gamification (using
gamified activities) (Ahmad 2018) and its connection to mobile microassessment, that is,
using formative gamified activities to assess learners’ knowledge (Nikou and Economides
2018b). Furthermore, several studies point to specific principles for designing microlearn-
ing as outlined below (Cates et al. 2017; Nickerson et al. 2017; Park and Kim 2018; Sun
etal. 2017; Yang et al. 2018).
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It creates content that fits the small screens of mobile devices.

It addresses learners when they need the knowledge at that moment in time. For
example, journalists in the field reporting breaking news need immediate knowl-
edge on how to write for social media audiences. That means the lessons are short,
no longer than 5 min.

e It follows a specific instructional flow: (a) an aha moment that helps the learner
understand the importance of the topic, (b) interactive content, (c) short exercises,
and (d) instant automated feedback.

e [t requires the learner to interact with the content using practical gamified activities
(e.g., drag and drop, fill in the blank, and rearrange words in the correct order).

As Jahnke et al. (2019) note, most of the underlying design principles behind mobile
microlearning platforms are behavioristic, focusing on the learners’ click behavior.
However, whether a specific design of mobile microlearning effectively supports learn-
ing—and how the learners experience the learning process with mobile microlearn-
ing—has not been sufficiently studied. Therefore, we investigated how a mobile micro-
learning course with Jahnke et al.’s (2019) four instructional flow design principles of
MML affect learners’ knowledge gain, skills, and confidence. The four principles are
demonstrated in detail with examples in the next section (“Design of mobile micro-
learning”). We chose learners in the field of journalism who were learning to write
news for mobile audiences, which is a critical skill for journalists in their profession.

The research questions (RQs) of this study are as follows.

RQI1: To what extent does a specific design of a mobile microcourse increase learn-
ers’ knowledge and skills?

RQ2: To what extent does a specific design of a mobile microcourse affect the con-
fidence of the learners in their professional skills to write news headlines and news
stories for mobile audiences?

RQ3: What is the learner experience when interacting with the mobile microcourse?

To study these questions, this study applied a formative research approach (McK-
enney and Reeves 2018) that is, generally speaking, an iterative model of designing,
testing (or evaluating), and researching. “The data are analyzed for ways to improve
the course, and generalizations are hypothesized for improving the theory” (Reigeluth
and Frick 1999, p. 5). This study adopted the framework of Honebein and Honebein
(2015) who differentiate the three learning outcome values of instructional methods as
effectiveness, efficiency, and appeal. According to them, “effectiveness is a measure of
student achievement, efficiency is a measure of student time and/or cost, and appeal is
a measure of continued student participation, which in other words means did students
like the instruction” (p. 939). Aligned with this framework, the study examined learner
experiences with a mobile microlearning course.

Design of mobile microlearning (MML)

This study investigated a mobile microlearning course, The 5 Cs of Writing News for
Mobile Audiences, that applied the four specific design principles (Jahnke et al. 2019).
The 5 Cs design process and the microlessons’ design are described in the following
sections.
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Overall design and development procedure

The mobile microcourse was designed for the small screens of mobile devices, namely
smartphones. An iterative process of course design, development, and modification
was conducted in a three-stage evaluation. In the first stage, an expert journalist of the
research team created the first draft of the microlessons on the selected mobile micro-
learning platform, EdApp, based on literature review and mobile microlearning design
principles as proposed by Jahnke et al. (2019). EdApp offers many templates with infor-
mational and interactive slides adaptable to different subjects.

In the second stage, two researchers in the study and two external experts conducted
the first review of the draft of the microlessons and provided recommendations. The
main adjustments in the first stage focused on wording, learning content, presentation
formats, and interactive functionalities in the mobile application.

In the third evaluation stage, a pilot test was conducted for gathering feedback from
real users to assess whether the revised microcourse content was understandable and
reliable. Five volunteers, who were students enrolled in a digital media design course,
were recruited as the pilot testers. They were asked to go through the entire mobile
microcourse, as well as the pre- and postsurveys and pre- and posttests. The testers’ rec-
ommendations and feedback were applied to modify and improve the course. The main
revisions in the third stage focused on revising content length, modifying the difficulty
levels of exercises and activities, and adjusting overall instructional flow. Consequently,
the final version of the mobile microlearning course for this study was confirmed and
called, The 5 Cs of Writing News for Mobile Audiences. The course content included
five topics (5Cs): (a) be conversational, (b) be considerate, (c) be concise, (d) be contex-
tual, and (d) be chunky. The course targets journalism students and professional journal-
ists who want to learn how to write effective news headlines and news stories for mobile
audiences.

Overview of the microlessons, design, content, and sequence of activities

The five microlessons addressed the learning goal of how to effectively write journalistic
news for mobile audiences. In response to the growing consumption of mobile news on
smartphones, schools of journalism have recently added instruction in writing for this audi-
ence. Senior journalists, however, may not have received this training. In detail, the mobile
microcourse’s learning goal is that after course completion, learners will be able to apply
the 5 Cs, meaning they will be able to write a news headline or a news story for mobile
audiences by using the 5 Cs. Each of the five lessons had the same four-step instructional
flow, which was an adapted version of Gagne’s et al. (1992) nine events of instruction.
Because lessons in mobile microlearning should be short (no more than 5 min), literature
suggests that the design of MML should be based on the following four learner activities in
this sequence (Jahnke et al. 2019).

(1) Learners understand the relevance of the topic (an aha moment). (Gagne’s #1: Gain
attention of the students).

(2) They read and engage with interactive content. (Gagne’s #4: Present the content).

(3) They apply the learned content in short exercises. (Gagne’s #6: Elicit performance,
meaning students practice).
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(4) They receive immediate automated feedback on performance. (Gagne’s #7: Provide
feedback and #8: Assess performance).

Gagne’s event #2 (inform students of the learning objectives), is inherent in the intro-
duction to the microcourse, before the learner actually starts the course. Gagne’s #3 (stimu-
late recall of prior learning), #5 (provide learning guidance), and #9 (enhance retention and
job transfer) are all incorporated through the human—computer interaction design of the
MML digital application with gamified activities, drag and drop exercises, short questions,
filling in missing words, and so forth.

Based on these four activities for learners, the following sections provide specific exam-
ples and screenshots of the microcourse studied.

(1) Students understand the relevance of the topic (an aha moment).

Before students started the microcourse, they read a short paragraph that offered a brief
introduction to the course and to each of the 5 Cs. Then, each of the five lessons started
with an aha moment to help learners understand the relevance of the topic.

For example, in the lesson Be Considerate (see Fig. 1), learners were asked to put them-
selves in the shoes of mobile readers. In addition to building empathy with the mobile
audience, the sequence was designed to lead to an aha moment for learners about how
their audience consumes news on a mobile phone. In applying the design principle of a
sequenced and engaging instructional flow, the aha moment was followed by the learning
objective (Jahnke et al. 2019).

(2) Reading and engaging with interactive content.

After understanding the topic’s relevance, students read or engaged with interactive
content. The microcourse did not just display learning materials, but learners interacted
with the learning materials in multiple ways. It differed from the one-way traditional text-
book or e-book, in which learners can only read materials.

Were you filling a few minutes of
down time while you were doing "

Please think about the last time you something else? Were you distracted? Was your phone Were you reading on a small screen?
i et s e buzzing with alerts? Were you

o e Ayl The tweet says: “If this were your iPhone

screen, would you want to read and engage?”

0000 08000 00000 o o

SWIPE TO CONTINUE SWIPE TO CONTINUE SWIPE TO CONTINUE SWIPE TO CONTINUE

Fig. 1 Screenshots from the microlesson, Be Considerate. It illustrates designing for an aha moment, help-
ing learners understand the relevance of the topic (Learner swipes to continue.)
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Fig.2 Screenshots from the Be
Concise microlesson show a
swipe-through-words exercise to
remove words and improve the
sentence. The left figure is before
swiping and the right figure is
after

Be concise Be concise

The library is

located at the corner of Wayne UL Sl L

Prospect streets.
and Prospect streets. P

USE YOUR FINGER TO STRIKE THROUGH
ANY WORDY PHRASES AND REVEAL A
CONCISE REPLACEMENT

Ok, I'm done

For example, in the Be Concise microlesson (see Fig. 2), learners used their fingers to
swipe through and eliminate words to improve the sentence by making it more concise.
This microlesson applied the design principle of interactive microcontent for closing
practical skill gaps (Jahnke et al. 2019). A mobile microlearning lesson has interactive
elements in which learners can practice and apply what they have learned (e.g., drag and
drop, quizzes, and simulations).

Timer 07. Score
Be contextual : ner 07.51s p Be contextual

What’s true about context?
What’s true about context?

In this timed exercise, you will see
a series of statements.

YOUR SCORE YOUR BEST
Context should 15,896 15,896
If the statement is true about anticipate the
context, swipe the white rectangle follow-up factoid
o YOUR STARS
readers would want gofs
to seek out.

containing it to the right.

If the statement is false about
context, swipe the white rectangle

OK, I'm ready!

SWIPE THE RECTANGLE TO ANSWER Ok, I'mdone

Fig.3 Screenshots from the Be Contextual microlesson show a true or false gamified quiz
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(3) Applying learned content in short exercises (gamified activities).

After students engaged and hopefully learned the content, short exercises were offered,
and many of them were gamified activities.

An example of a short exercise is shown in Fig. 3. It is from the Be Contextual microles-
son. Learners had 10 s to earn up to five stars by swiping true statements to the right and
false statements to the left. The final slide in Fig. 3 summarizes the learner’s performance
on this gamified quiz and offers a chance to play again. The chosen platform provides a
way for learners to trade in their stars for prizes if the administrator decides to activate it.
The microlesson applied the design principle of short exercises (Jahnke et al. 2019). The
purpose was to engage users by requiring action when using the content.

(4) Receiving instant automated feedback on performance.

The final step of the microlesson included feedback for students. They received immedi-
ate automated feedback on their performance from the applied exercises just described. An
example is shown in Fig. 4. By tapping the arrows, the learner chose the correct answer
from multiple options. Immediate feedback enabled users to correct performance on the
spot and provided direction on what they need to work on.

The learning content, materials, activities, and exercises in the 5 Cs microcourse were
designed in a bite-size manner; each lesson takes about 5 min. The flow of the 5 Cs mobile
microcourse is shown in the Appendix Table 9.

Methods

This formative study of educational design research (McKenney and Reeves 2018) was
conducted from September to November 2018 with 35 users. Participants downloaded the
application (app) to their personal mobile phones. The original plan included 8 days to
complete the course, but some participants took longer (see “Results” section). Participants
could use the app whenever they had 5 min to complete a microlesson, e.g., while sitting
on a bus or waiting in a line to get coffee.

Fig.4 Screenshots of the Be
Conversational microlesson | P
show the instant feedback that
learners receive after answering
a question

@ Be conversational

25% of Americans now get 85% of Americans now get

news on their phones.

news on their phones.

That’s correct!

85 percent of U.S. adults now get news on
a mobile device, according to a 2017 study
by the Pew Research Center.

TAP THE ARROWS TO LEAVE THE Continue
CORRECT ANSWER
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The actual study process consisted of three steps. (Details are shown in the Appen-
dix Table 9.) First, participants logged in and completed a precourse survey and a pre-
test. The precourse survey contained eight questions about basic demographic information
(e.g., gender), position in the professional field, years of work experience, and perceptions
regarding personal skills and existing knowledge about writing news for mobile audiences.
The pretest measured the initial knowledge of learners before the microcourse. Second,
participants completed the microlessons step by step, then answered a survey regard-
ing their learning perceptions. In each of the five postlesson surveys, five questions were
included regarding participant experience, perception, and concerns. Third, after complet-
ing the course, participants took a postcourse survey and a posttest. The postcourse ques-
tionnaire included 11 questions regarding participant skills, existing knowledge, and per-
ceptions focused on the topic. For example, “In a few words, tell us up to three things you
should remember when writing news for mobile audiences” (Q1). “I learned new things
about how to write for mobile audiences” (Q2). “I am confident in my skills to write news
stories for mobile audiences” (Q6). The posttest measured the gained knowledge of learn-
ers after completing the course.

Our hypothesis for the pretests and posttests was that the knowledge level would be rel-
atively higher after the course. The pre- and posttests measured individual participants’
learning growth (La Barge 2007). Both the pre- and posttests had the same ten multiple-
choice questions. The correct answers were created by an expert journalist. Questions #1 to
#9 asked the learners to select a best headline. For each of those nine questions, the correct
answer was the headline that led to at least a doubling in readers of a story on a major met-
ropolitan newspaper’s website. One of the incorrect choices was the headline it replaced
in an effort to improve reader traffic, and the third choice was a distractor. Question #10,
“Which technique can be applied to chunk news stories?”” was a multiple-choice question.

All surveys, online questions, and tests were included in the mobile application deliver-
ing the mobile microlearning course.

Data analysis

Qualitative data, such as responses to open-ended questions in the surveys, were analyzed
with a thematic analysis approach (Boyatzis 1998). Quantitative data included the total
course-completion time, the average completion time of each microlesson, pre- and post-
course surveys, and pre- and posttests. Data were analyzed with three statistical methods: a
paired sample ¢-test, a one-way ANOVA, and a Pearson correlation coefficient comparison
(Benesty et al. 2009; Park 2009). Quantitative data also included pre- and posttest scores,
as well as Likert-scale responses to certain questions in the surveys.

For the pre- and posttests, the study used the same ten questions. The test scores were
analyzed in two ways: a traditional scoring method of correct/incorrect answers (Shadiev
et al. 2018) and a qualifier scoring method (La Barge 2007). For the traditional scoring
method, learners who correctly answered one question could obtain 10 points, so that the
maximum score for the test was 100 points. For the qualifier method, participants were
given two qualifier options after each test question: “I knew the answer” and “I was guess-
ing.” Examples are in Fig. 5. This method gave additional information on whether the
answer was a lucky guess or whether learners were applying knowledge. Questions in
which the learners indicated that they were guessing were counted as incorrect in the quali-
fier method for determining the number of correct responses (La Barge 2007).
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1. Pick the best headline

Largest lllinois school-

construction

referendum in a decade

on ballot in Highland 1.a. For the previous question,

Park did you know the answer, or
were you guessing?

Huge North Shore

school referendum got Vi the ariewar.
legislative help, splits
community I was guessing.

North Shore school
district’s $198M
referendum causing “a
civil war in Highland
Park”

SELECT THE CORRECT ANSWER SELECT A RESPONSE

Fig.5 Screenshots show the first question in the microcourse’s pre- and posttests and the follow-up question

The study investigated the users’ learning growth (i.e., gained score) by the compar-
ison of pre- and posttest scores. Adopted from the Missouri Department of Education’s
Setting Growth Targets for Student Learning Criteria (2015), five-tiered growth targets
were applied as measurement criteria for effective learning.

Tier One (Beginning): Pretest scores ranged from 0 to 40 out of 100 points. Learn-
ers in Tier One should reach a minimum expected target score of 60 points on the post-
test to indicate effective learning.

Tier Two (Far but Likely): Pretest scores ranged from 41 to 60 points. Learners in
Tier Two should reach a minimum expected target score of 70 points on the posttest to
indicate effective learning.

Tier Three (Close to Proficient): Pretest scores ranged from 61 to 75 points. Learn-
ers in Tier Three should reach a minimum expected target score of 80 on the posttest to
indicate effective learning.

Tier Four (Proficient): Pretest scores ranged from 76 to 85 points. Learners in Tier
Four should reach a minimum expected target score of 90 on the posttest to indicate
effective learning.

Tier Five (Proficient and Expert): Pretest scores ranged from 86 to 100 points.
Learners in Tier Five should reach a minimum expected target score of 95 on the post-
test to indicate effective learning.

We applied the three methods (traditional-score analysis, qualifier-score analysis,
and learning-growth target score analysis) and have defined effective learning as fol-
lows. First, at least 80% of the learners obtain higher scores in the posttest after com-
pleting the mobile microcourse. Second, the average score (mean score) of learners in
the posttest should be higher than in the pretest. Third, at least 65% of learners achieve
the growth target postscore for their tier-level group (Fiore et al. 2017; PowerSchool
2016).
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Participant recruitment

Thirty-five participants were recruited for the study, including 28 women and 7 men. The
valid sample sizes were estimated according to Eng (2003), which offers a sample size
calculation method for comparative research studies (applying Eq. (1), in: Eng 2003, p.
310). According to the proposed equation, the sample size calculated for the study was
31.4. In the calculation, the estimated standard deviation (SD) and the estimated minimum
expected difference (D) between the pre- and posttests’ mean scores was 10 points; a single
unit score for each question item was 10 points. The selected significance criterion was
1.96 (.05), and the statistical power was .842 (.80) (Eng 2003, Table 1 and Table 2, p. 311).
Accordingly, the study met the minimum expected sample size (n=31.4) by recruiting 35
participants.

Participants had to be journalism students, journalism educators, or journalists to qual-
ify for the study. At the time of the study, 14 participants reported up to 5 years of work
experience in journalism; five had worked 6-10 years; nine had worked 11-19 years, and
seven had worked 20 years or more.

The sampling process was conducted with a journalism fellow. A list of 98 potential
users was given to the research team. Those on the list were clustered into four groups
based on their years of experience in journalism, including 37 individuals with 0-5 years of
experience, 15 individuals with 6-10 years of experience, 23 individuals with 11-19 years
of experience, and 23 individuals with 20 or more years of experience. The research team
randomly selected 35 users. As soon as one of the participants dropped out, the next user
on the list was requested, and so on, until 35 users completed the microcourse, surveys, and
tests. Participants were asked to use their personal smartphones. As an incentive, each par-
ticipant who went through the entire course and completed the tests and online question-
naires received a $50 gift card.

Results

In this section, study results are described and organized as to the design of mobile micro-
learning course’s effectiveness, efficiency, and appeal.

Efficiency
Time to complete the mobile microcourse and each lesson

The time to complete the course was expected to be 8 days or less. The actual time that
participants took to complete the course varied with 13 participants taking 1-3 days, four
participants taking 4-5 days, five participants taking 6-8 days, and 13 participants tak-
ing more than 8 days. The average time to complete the course for all 35 participants was
8.8 days.

Learning duration of each lesson
The participants’ average time spent on each lesson ranged from 4.4 to 4.9 min, with an
average of 4.7 min. The average time spent on each lesson is listed below from the longest

to the shortest time.
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Be Conversational: 4.9 min
Be Considerate: 4.9 min
Be Chunky: 4.7 min

Be Contextual: 4.5 min

Be Concise: 4.4 min

In response to the question of whether the lesson (a) too long (coded point 3), (b) about
right (coded point 2), or (c) too short (coded point 1), the mean score is 1.86 (SD=.36),
and most of the participants (86%) said that each microlesson’s length is about right.

Effectiveness
Participants’ perception of difficulty levels about the course

Participants were asked about the difficulty level of each lesson by responding to whether
the lesson was (a) too hard (coded point 3), (b) about right (coded point 2), or (c) too easy
(coded point 1). The mean score was 2.06 (SD=.34), and most of the participants (88%)
said the difficulty level in each lesson was about right.

Participants’ comfort level in using mobile technology

Participants’ comfort level in using mobile technology was assessed based on their
response to Q7 in the precourse survey: “I am comfortable using mobile technology.” Their
average comfort level in using mobile devices was 4.31 points (on a 5-point Likert scale,
5=strongly agree). About half of the participants (49%) strongly agreed, and 40% agreed
that they felt comfortable using mobile devices. Eight percent expressed a neutral opin-
ion and three percent strongly disagreed that using mobile technology was comfortable
for them. Using the one-way ANOVA analysis, results show significant differences (F (3,
31)=2.968, p=.000) among the four groups in their comfort level in using mobile technol-
ogy. The quantitative data analysis was specified on a 95% confidence level for all statisti-
cal tests in the study (see Table 1).

Moreover, Table 2 shows the Fisher’s Least Significant Difference Post Hoc test
(a pairwise-comparison to compare each group’s difference with the other, one by
one). The groups were A (0-5 years of experience), B (6-10 years), C (11-19 years)
and D (20 or more years). Group C (M =3.88, SD=1.36) was significantly different
from Group A (M=4.47, SD=.51, p=.009) as well as Group B (M =4.04, SD=.55,
p=.045). It means that participants in Group C (with job experience of 11-19 years)
expressed less comfort level in using mobile technologies than participants with <
10 years of job experience. When comparing Group C and Group D (M =4.29, SD=.76,

Table 1 One-way analysis of

variance (ANOVA) results on Predictor Sum of squares df Mean square F p values
pa'rt1c1pant.s comfort level in Group 570 3 1.90 2069 .000%*
using mobile technology

Comfort level 19.84 31  .640

Total 677.00 34

Statistically significant differences: *p <.05. **p <.001
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Table 2 One-way analysis of
variance (ANOVA) post hoc
comparisons on four participant
groups’ comfort level in using A(0-5) B(6-10) C(11-19)
mobile technology

Group n M SD Fisher’s LSD post hoc test (p
value)

A (0-5) 14 447 51

B (6-10) 5 440 S5 919

C(11-19) 9 388 136 .009% .045%

D (20+) 7 429 76 342 .507 135

In Fisher’s least significant difference (LSD) post hoc test, the mean
(M) differences between groups are significant when the p value < .05,
as marked by “*”

p=.135), there was no statistical significance between the two groups. While comparing
Group D with Group A (M =4.47, SD=.51, p=.342) and Group B (M =4.04, SD=.55,
p=.507), results showed no significant differences between their comfort levels in using
mobile technologies.

Participants’ confidence in writing news headlines and stories for mobile audiences

Participants were asked about their confidence in writing news headlines for mobile
audiences in Q6 of the precourse survey and Q5 of the postcourse survey. They rated the
statement, “I am confident in my skills to write news headlines for mobile audiences,”
on a 5-point Likert scale (5 =strongly agree). Using the statistical analysis of a paired
sample ¢-test, results indicate that participants’ confidence level in writing news head-
lines was significantly higher after they completed the course (M =3.86, SD =.81) than
before the course (M =3.06, SD=.97), (¢(34)=— 5.253, p=.000) (see Table 3).

Participants were also asked about their confidence in writing news stories for mobile
audiences in Q8 of the precourse survey and Q6 of the postcourse survey by rating their
agreement with the statement, “I am confident in my skills to write news stories for
mobile audiences,” on a 5-point Likert scale (5=strongly agree). Using the statistical
analysis of a paired sample #-test, results indicate that participants’ confidence level in
writing news stories was significantly higher after the course (M =4.23, SD =.81) than
before the course (M =3.60, SD=1.09), (#(34)=— 3.421, p=.002) (see Table 3).

Table 3 Participants’ confidence
level in writing news headlines
and stories for mobile audiences

Test scores n M SD t-test df p values

Writing news headline
Pretest 35 3.08 97 —5.253 34 .000
Posttest 35 3.86 .81

Writing news stories
Pretest 35 3.60 1.09 —3.421 34 .002
Posttest 35 4.23 .81

M the mean score of confidence level, SD standard deviation
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Participants’ confidence in writing mobile news after each of the five microlessons

Participants were asked about their confidence in writing mobile news after completing
each microlesson. Q1 in each postlesson survey was, “I feel more confident in writing
mobile news after completing this lesson” (on a 5-point Likert scale, 5=strongly agree).
Figure 6 shows that the majority of participants agreed that they had more confidence in
writing after completing each lesson.

In these five lessons, since the lesson, Be Contextual, had the lowest agreement at 63%
(20% strongly and agree 43% agree), we looked into the 37% of the responses that were
rated as neutral or disagree. These 37% participants (P) said in the open-ended survey that
the Be Contextual lesson is too short, and it would be better to include more examples and
practice for this topic. For example, P5 mentioned, “This lesson could have been a little
longer.” P15 mentioned, “[It] need[s] more examples,” and P25 said, “[It] could have used
more practicing.” Accordingly, compared to the other microlessons, the lower confidence
level in writing mobile news contextually (63%) appears to indicate the lesson is too short
and needs more examples and practice in order for learners to master the skills of being
contextual and, consequently, have more confidence in applying them.

Participants’ knowledge of how to write news for mobile audiences
Q6 of the precourse survey and Q1 of the postcourse survey asked, “In a few words, tell

us up to three things you should remember when writing news for mobile audiences.” The
purpose of this question was to assess whether the learners’ cognitive knowledge of how

100

14 18
90
80
70
60
50
40
30
20 18
14
10
9
6 6 33
0
Conversational Considerate Concise Contextual Chunky

Fig. 6 Participants’ confidence (n=35) after each lesson, as rated on a 5-point Likert scale (5=strongly
agree to 1 =strongly disagree), where the black bar =strongly agree, the dark gray bar=agree, the light gray
bar =neutral, and the white bar=disagree and strongly disagree
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Table 4 Clustered themes of participants’ answers to an open-ended question about writing news for mobile
audiences

Precourse answers f Postcourse answers f
Clustered theme (CT=14) Clustered theme (CT=2)

CT1: Keep it brief 18 CT1: Be concise 31
CT2: Be concise 11 Be conversational 26
CT3: Pay attention to words/spelling/URLS 8  Be contextual 16
CT4: Keep it simple 7  Bechunky 11
CT5: Readers read in short moments 6  Be considerate 11
CT6: Headlines 6  Be brief/short 2
CT7: Be accurate 6 CT2: Others: Consider audiences’ needs, break 1
CT8: Break it up 4 up paragraphs,_ use bullet poi_nts, be detailed,

CT9: Use graphics 4 Si(];r}rlg;tdz )reacuon, make stories readable, use
CT10: Be engaging 3

CT11: Be conversational 3

CT12: Write for small screens 2

CT13: Be considerate 1

CT14: Other concepts mentioned only once 11

(e.g., describe the story, be interactive, be
brief, be compelling, offer value)

f=frequency of how often each of the 35 participants mentioned a theme (multiple answers were allowed)

to write news for mobile audiences changed after the 5 Cs course. Table 4 shows that the
35 learners’ cognitive knowledge was impacted by the microlessons covering the 5 Cs: Be
Conversational, Be Contextual, Be Concise, Be Considerate, and Be Chunky. Before the
course, participants’ responses could be clustered into 14 themes (see Table 4). After the
course, participants’ responses were clustered into two themes. The first theme focused on
the 5 Cs of writing conversationally, considerately, concisely, contextually, and in a chunky
way (see Table 4). After the course, 32 of the 35 participants (91.4%) were able to list the
concepts and relevant knowledge about the 5 Cs and 3 of the 35 participants (8.6%) pro-
vided other comments in addition to comments related to the 5 Cs.

Pretest and posttest results

The pretest and posttest results were analyzed by two methods including the traditional
scoring method and the qualifier scoring method (see the “Methods” section).

Figure 7 shows the traditional-analysis test scores before (gray line) and after (black
line) the course. Results indicate that 80%, 28 out of 35 participants (Ps), obtained higher
test scores after completing the course, as shown by the black line in Fig. 7. Three of 35
participants (P 29, P 30, P 31) received the same scores before and after the course as
shown by the black line and the gray line overlapping in numbers 29, 30, 31 on the hori-
zontal axis in Fig. 7. Four of 35 participants got lower scores after completing the lessons,
resulting in the black line (posttest course) being lower than the gray line (pretest score) for
P32-P35.

The posttest scores (M=73.14, SD=13.88) are statistically significantly higher
than the pretest scores (M =56.00, SD=15.18) according to the paired-sample z-test,
t(34)=— 5.823, p=.000. The microcourse had a statistically significant effect on
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Testing Scores

40
30
20

10

1 2 3 45 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Participant

Fig.7 Traditional analysis test scores of each participant in the pre- and posttest (n=35) gray line = pretest,
black line = posttest

participant performance; the average score increased 17 points in the posttest. After the
course, participants had gained knowledge about how to apply the 5 Cs in news writing.
However, there were individual differences. For example, P1 gained 60 points while P27
gained only 10 points.

Furthermore, results of the pre- and postcourse guessing rate show that the guessing
rates of 86% (30 of 35 individuals) of participants decreased after the course. In Fig. 8§,
the gray line indicates the precourse guessing rate, and the black line represents the

100

920

80

Guessing
Rate(%) 0

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Participants
Fig.8 Participants’ guessing rates (%) on the same test given before and after the course (n=35);

gray =before, black =after. A guessing rate of 100% means the participant guessed on 100% of the ques-
tions (rather than knowing the correct answer) and 0% means guessing on none of the questions
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postcourse guessing rate. Three people had the same guessing rate before and after. Two
people had higher guessing rates after completing the course.

A Pearson correlation coefficient was computed to assess the relationship between the
test performance and guessing/knowing ratio (Benesty et al. 2009). There was no signifi-
cant correlation between the learners’ pretest performance and guessing/knowing rates
(guessing rate: r=.16, n=35, p=.33; knowing rate: r=— .03, n=35, p=.86). The pre-
test guessing/knowing rates are scattered among the 35 learners. However, in the posttest,
there was a significant correlation between the learners’ posttest performance and guess-
ing/knowing rates (guessing rate: r=— .34, n=35, p=.04; knowing rate: r=.34, n=35,

Table 5 The number of learners’ pretest and posttest raw score versus guessing rate (N=235)

Pretest Guessing rate (%)

Raw score 0 10 20 30 40 50 60 70 80 90 100  Total (n)

0

10

20

30

40 1 1 1 1
50 1 1 1 1 1 2
60 1

70 1 1
80 1

90

100

Total (n) 3 0 0 1 3 1 1 1 1 4 20 35

IO N = Y
TS NI NI Y

Posttest Guessing rate (%)

Raw score 0 10 20 30 40 50 60 70 80 90 100 Total (n)

0
10
20
30
40 1

50 1 1 1
60 1 1

70

80 1 1 2
90 1 2
100

Total (n) 2 2 5 16 3 1

— W W oo =

1 1 0 3 1

—_
—_
O W W=

10
6
1
35

The bold values in the Total (n) section show the most frequent counts in the distribution of the 35 partici-

pants

n the number of learners
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Table 6 The number of learners’ pretest and posttest raw score versus knowing rate (N =35)

Pretest Knowing rate (%)

Raw score 0 10 20 30 40 50 60 70 80 90 100 Total (n)

0
10
20
30
40
50
60
70
80
90
100
Total (n) 20 4 1 1 1 1 3 1 0 3 0 35

A A = B~ DN
(3]
—
—_
—_
_ =
—_

[V e N - I I )

Posttest Knowing rate (%)

Raw score 0 10 20 30 40 50 60 70 80 90 100 Total (n)

0

10

20

30

40 1

50 1 1 1
60 1 1
70 1
80 2 1

90

100

Total (n) 1 3 0 1 1 1 3 16 5 2 2 35

— L W oo =
(3]
—
—_
;

The bold values in the Total (n) section show the most frequent counts in the distribution of the 35 partici-
pants

n the number of learners

p=.04). After the course, the learners’ guessing rate significantly decreased, and the know-
ing rate significantly increased. Tables 5 and 6 summarize the results.

Applying the Tier One to Tier Five learning growth criteria (introduced in the “Data
analysis” section), the results of pre- and posttest scores analysis are shown in Table 7. In
Tier One, 100% of the learners (n= 10 in pretest; n=10 in posttest) achieved the minimum
target score of 60 points on their posttest. In Tier Two, 71.42% of the learners (n= 14 in
pretest; n=10 in posttest) achieved the minimum target score of 70 points on their posttest.
In Tier Three, 66.66% of the learners (n =06 in pretest; n=4 in posttest) achieved the mini-
mum target score of 80 points on their posttest. In Tier Four, 40% of the learners (n=>5 in
pretest; n=2 in posttest) achieved the minimum target score of 90 points on their posttest.
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Table 7 Participants’ learning growth between the pretests and posttests (N =35)
Tier Pretest Posttest Learning
(pretest scores) (target scores) growth
(%)
Tier One n=10 (0-40) n=10 (achieve min. 60) 100.00
(Beginning)
Tier Two n=14 (41-60) n=10 (achieve min. 70) 71.42
(Far but likely) n=2 (higher but not 70)
n=2 (equal or lower score)
Tier Three n=6(61-75) n=4 (achieve min. 80) 66.66
(Close to proficient) n=2 (equal or lower score)
Tier Four n=>5 (76-85) n=2 (achieve min. 90) 40.00
(Proficient) n=3 (equal or lower score)
Tier Five n=0 (86-100) n/a (achieve min. 95) n/a
(Proficient and expert)
% (Mean) 69.52

The Tier 1-5 model was adopted from the Missouri Department of Education’s Setting of Growth Targets
for Student Learning Objectives: Methods and Considerations (2015). n means the number of participants.
min. means minimum. (%) means the percentage of learners achieving the growth target points. n/a means
no answer. There were no participants in Tier Five

Table 8 Precourse and postcourse testing scores: original-scoring and qualifier-scoring analysis results

Item (/) Pretest Posttest
% Correct % Select % Select % Correct % Select % Select
I know I guess I know I guess

11 71 24 76 33 72 28
12 69 29 71 89 81 19
13 63 23 71 83 86 14
14 11 50 50 29 70 30
15 31 18 82 63 82 18
16 63 14 86 51 78 22
17 86 20 80 86 30 20
138 94 21 79 86 87 13
19 23 38 62 57 90 10
110 40 29 71 94 97 3
% (Mean) 55 27 73 72 82 18

The same 10-item test was given both before and after the course

% = percentage of the 35 participants; I Know = “I knew the answer”; I Guess ="“I was guessing the answer”

There was no participant in Tier Five (pretest, n=0). Overall, 69.52% (n=26) of learners
achieved their learning-growth target scores and 30.48% (n=9) of learners did not meet the
minimum learning-growth target scores, including two learners whose scores increased but
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did not achieve the minimum target growth, three learners who had equal scores in the pre-
and posttests, and four learners who got lower scores in their posttest (see Table 7).

For the qualifier scoring results, Table 8 presents the percentage of the 35 partici-
pants who had the correct answers (using traditional scoring) on the pre- and posttests
(see % Correct in Table 8) and the percentage of participants who obtained qualified
correct answers (using qualifier scoring). A score was qualified when the participant got
the correct answer and selected “I knew the answer” on the follow-up question (see %
Select I Know in Table 8).

Under the traditional-scoring calculation, results indicate that, on average, 55% of par-
ticipants correctly selected the right answer on the pretest and 72% of participants correctly
selected the right answer on the posttest (see Table 8), an increase of 17 points.

In terms of the qualifier-scoring calculation, after each question, the qualifier analy-
sis was based on whether the participant selected, “I knew the answer,” or “I was guess-
ing,” on a follow-up question. If the participant answered correctly and also selected “I
knew,” the item was counted as a correct answer. If the participant answered correctly and
also selected “I was guessing,” the item was counted as an incorrect answer. Accordingly,
results show the actual knowledge gained by participants in the course increased by 55
points, to 82% correct after the course from 27% before the course. Moreover, participants
decreased their posttest guessing rate by 55 points to 18% as compared to their pretest
guessing rate of 73%.

Lastly, there was no significant difference among the four groups (based on years of job
experience) in their pretest or posttest guessing or knowing rates. The one-way ANOVA
result for the four groups of the pretest guessing rate: F' (3, 31)=.476, p=.701>.05. The
one-way ANOVA result for the four groups of the posttest: F (3, 31)=1.498, p=.237>.05.

Appeal
Participants’ perception of convenience in fitting microlessons into their daily routine

Participants indicated how convenient it was to fit the microlessons into their daily routine
on item #4 of the postcourse survey by rating their agreement with the statement, “Fit-
ting the short lessons into my daily routine was convenient,” on a 5-point Likert scale
(5=strongly agree). The average score was 4.29. Most participants (46% strongly agree
and 40% agree) said that it was convenient to fit the short lessons into their daily routine.
Among the four groups classified by work experience, all ranked similarly with averages
between 4.00 and 4.43.

Participants’ perceptions about the course

The postcourse survey collected data regarding effectiveness and recommendations. In
item #2, participants rated their agreement as to whether they learned new things about
how to write for mobile audiences on a 5-point Likert scale (5 =strongly agree). The aver-
age response was 4.31, with 49% strongly agreeing, 40% agreeing, 8% reporting a neutral
opinion, and 3% strongly disagreeing. Using the same Likert scale, participants indicated
whether exercises in the course were fun on item #3. The average score was 4.17, with 31%
strongly agreeing, 54% agreeing, 15% reporting a neutral opinion, and no participants disa-
greeing or strongly disagreeing.
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Recommendability

All 35 participants agreed that they would recommend the course. Many of the participants
mentioned the course was interesting, short, helpful, convenient, and easy to use. Partici-
pants were asked to highlight one activity in the course they found helpful. In response,
many of the participants (P) mentioned things such as “the interactive exercises such as
writing their own headlines,” (P 6), “visual quizzes” (P 28), “multiple choice questions in
the review section,” (P 13) and “real-life examples.” (P27).

They also proposed having more practical examples and explanations to aid in under-
standing the course content. Some participants (P) shared positive comments. P15 said, “I
liked the ability to strike the words from the sentences in the beginning. That was a pleas-
ant interactive experience.” P10 explained, “Seeing different examples of how two different
headlines on the same story performed helped me understand how writing more conversa-
tional headlines can drive engagement and interest among readers.”

Participants also shared concerns. P3 said, “I did not like the true/false game at the end.
The statements were too long to read in the short amount of time and I found myself strug-
gling.” P33 stated, “The timed event made me, at times, worry more about the timer than
what I was reviewing. Is it possible to make the allowed time longer?”

In addition, participants wanted to have clear navigation guidance before starting a
game or an exercise and to receive personalized feedback on their responses. For example,
P5 said, “How to choose an answer was sometimes confusing or not clear,” referring to
the swipe feature of some exercises. P17 concluded, “I thought the lesson worked well.
However, when you submit your own headline, there’s no way of knowing if it’s a good
headline or not.”

Participants expressed concern about the timed true or false gamified quizzes and sug-
gested extending the time so that they would be able to read the game instruction and
answer the quiz. The true or false gamified quizzes that were too short were in the lessons
of Be Considerate, Be Contextual, and Be Chunky. The time to answer each true or false
question was 10 s. After each timed quiz, a replay button allowed participants to play the
game again and again. The rationale of the timed games was to stimulate the engagement
that occurs in playing games. However, the data show that the learners did not prefer the
timed element.

Discussion

The study shows that the mobile microlearning course positively supports learning effec-
tiveness, efficiency, and appeal. However, compared to the effect of efficiency and appeal,
the design for learning effectiveness has room for improvement as the course was not
equally effective for all learners.

Research question 1: To what extent does the mobile microcourse increase
the learners’ knowledge and skills?

Pre- and posttest results reveal the effectiveness of the microformat, with this course hav-
ing significant positive effects on learning performance.
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The results show that this MML course supports the learning process. The data show
that 80% (n=28) of learners significantly obtained higher scores in their posttest, achiev-
ing the effective learning hypothesis that at lest 80% of the learners obtain higher scores
in the posttest. The learners’ average posttest score was higher than in the pretest, achiev-
ing the goal of a statistically significant increase in posttest scores (see “Pretest and post-
test results” section). In addition, in the qualifier-scoring analysis (guessing vs. knowing),
learners’ guessing rate in the posttest dropped by 55 points to 18%, compared to their pre-
test guessing rate of 73% (Table 8). This drop in the guessing rate indicates a decrease in
learners’ uncertainties (Burton and Miller 1999). In the relative learning-growth analysis,
69.5% (n=26) of learners achieved their minimum learning-growth target scores (Table 7).

However, 30.48% (n=9) of learners did not meet the minimum learning-growth target
scores. Either their posttest scores were higher than their pretest scores but did not achieve
the minimum target criteria, or their posttest scores were equal or lower than their pretest
scores. These learners’ performance indicates opportunities for improving the course.

Research question 2: To what extent does the mobile microcourse affect
the confidence of the learners in their skills to write headlines and stories
for mobile audiences?

Participants’ confidence in writing a news headline and in writing a news story for mobile
audiences have significantly increased after the MML course.

According to Bandura’s (1977, 2010) social cognitive theory, a person’s self-percep-
tions of confidence level in their capabilities to accomplish a specific performance can be
defined as an individual’s self-efficacy. The greater confidence people have that they can
complete a task, the more self-efficacy they possess to achieve the task. In keeping with
this concept, the study found that the mobile microcourse increased learners’ confidence
level, an indicator for self-efficacy. However, the increased confidence in writing news con-
tent for mobile audiences is related to the MML experience in its entirety. We have no data
to indicate whether one element of the MML experience supported confidence more than
other elements. Further studies are needed.

Research question 3: What is the learner experience when interacting with mobile
microlessons?

All the participants would recommend the mobile microlearning course to other journal-
ists who want to learn how to write news for mobile audiences. Also, most of the par-
ticipants agreed that they had learned new things (89%) and had enjoyed learning (76%).
Participants described the course as “fun,” “interesting,” and “short and helpful.” One
noted the course “provided excellent tips and insights for writing for mobile in a fun and
non-time-consuming format.” They specifically mentioned “the interactive quizzes, games,
and exercises such as writing their own headlines,” “multiple-choice questions in the final
review section,” and “concrete, different, and real-world examples” as useful parts of the
course. Adapting Honebein and Honebein (2015), we argue that appeal means students like
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the entire MML experience; the positive perceptions in this study indicate that the mobile
microlearning course was appealing to the learners. However, some (n=9) said that even
more practical examples and explanations of the learning concepts would aid in under-
standing the course content. Additionally, eight participants said that they had had diffi-
culty completing the timed exercises. Overall, the participants’ responses confirmed that
interactive microcontent, exercises, and instant automated feedback can be valuable design
elements for mobile microlessons.

In summary, the results show that the MML course met its goals for learning effective-
ness and increased learners’ confidence in applying the skills it taught, and that the MML
course is efficient and appealing to learners. However, room remains to improve its learn-
ing effectiveness for some learners.

Recommended improvements for MML course design

This formative study gives new knowledge on how to design MML courses to increase
their efficiency, effectiveness, and appeal.

The first insight refers to our applied MML design principle #4: automated instant
feedback. The theory was that automated feedback delivered instantly is useful for
learners. In this MML course, the feedback system gave the correct answers to questions
in quizzes and exercises; it also provided an explanation for why a specific answer was
correct. The automated system worked well when there was only one correct answer.
However, for example, when learners were given an open-ended item, such as writing
a news headline, the feedback system could offer only one correct headline and explain
why it was correct. It could not comment on that learner’s particular headline and
explain how it could be better. Learners indicated that they wanted personalized feed-
back so that they were able to understand the gap between what they already knew or
learned and where to improve. Accordingly, automated feedback should include more
personalized, meaningful, and differentiated feedback, instead of generalized automated
feedback, which can be a key point for designing a better feedback system in MML.
One option would be to use a chatbot, in which the automated feedback system can be
trained through machine learning to give personalized feedback (Smutny and Schreiber-
ova 2020). Other options might include a mix of automated generalized feedback and
feedback by an instructor. To keep the self-paced nature of MML, one-time personal-
ized feedback from an instructor could be integrated, allowing learners to request fur-
ther feedback. Further research is needed.

The second set of new knowledge refers to MML design principle #3: apply learned
content in short exercises. Our course applied different types of short exercises in each
lesson such as dragging and dropping to add missing words, tapping quote bubbles to
chunk a story, or evaluating true or false flash cards. Several of such tasks had a time
limit. However, the study indicates that the time span was too short. When there is not
sufficient time to understand the instruction or the gamified task, learners may feel frus-
tration, which is counterproductive to learning effectiveness. Future research is needed
to explore the time restriction and the learning context to determine how much time
is effective for each context. Learners from journalism may have different needs than
learners from computer science.
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The third insight refers to MML design principle #2: interactive content. This study
shows the relevance of combining real-world examples with interactive learning content
to increase the appeal of the MML course. Real-world examples are authentic for the
learner, are age appropriate, and connect the learner’s interests and knowledge with the
real world. For example, when learning how to write concisely, best practice is to use an
example of wordy versus concise that focuses on things the learner likes and finds inter-
esting. In other words, a real-world example from a relevant news article or social media
is more effective than an example from Shakespeare. Through the real-world examples,
learners can easily connect their conceptual knowledge to the new situation. Interac-
tive real-world content can be supported with real-life images and a selection of text in
which the user applies drag and drop to indicate which image correctly corresponds to
which text.

Lastly, MML is meant for the small screens of smartphones, and text that is too
long can frustrate the learner. Clear, concise sentences matter. MML does not support
the same amount of verbiage that is used in learning management systems designed
for desktop or laptop use. Further research is needed to investigate how much content
and how to present it for efficient learning. In general, while the recommendations of
more information might be logical from the participants’ perspective, more examples
or longer lessons might be counterproductive to the idea of MML. Further research is
needed on the optimal length and level of difficulty for MML lessons. In addition, as
Reeves and Lin (2020) say, technology-enhanced learning is always embedded into cer-
tain contexts, and studies of MML have to understand the different contexts to foster the
learning experiences.

Implications

Our study shows that the 5 Cs mobile microlearning course positively affects learning
efficacy by increasing learners’ knowledge about writing news for mobile audiences. For
MML lessons, which should take no more than 5 min, the study points to the importance
of a four-step sequence. These steps are (a) an aha moment, (b) interactive content, (c)
short gamified exercises, and (d) instant automated feedback. This study shows that such a
microcourse designed in this way can efficiently support learning.

Does this research on mobile microlearning show that MML should be applied in all
of higher education as a substitute for other online courses? No, this is not the message.
The message is that for certain topics, which are rather small and can be chunked into
nugget-size units (e.g., video editing, computer programming, business marketing, etc.),
mobile microlearning is useful when applying the four specific instructional flow design
principles. However, using MML to convey deeper learning concepts, such as meaning-
ful learning with technologies or other more complex topics, is challenging. According to
Howland et al. (2013), meaningful learning supports the higher order thinking of analyzing
and creating. For such concepts, cooperative learning is one important element. Meaning-
ful learning goes beyond the lower order thinking skills of recalling facts or understanding.
The applied design principles of MML proposed in this article certainly helped learners
gain lower order thinking skills, such as remembering the 5 Cs concepts and understanding
when and how to apply the concepts to write a mobile headline or a story. However, MML
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has limitations in supporting learners with collaborative learning or higher order thinking
as it does not offer learners the chance to collaborate with others to expand and solidify
their learning in a broader context. Learners do not get the option to analyze, synthesize, or
create new products in order to develop higher order thinking skills.

Instead, MML fosters learners’ click activities that support a quick scanning of informa-
tion rather than constructing deeper knowledge. The issues discussed here contribute to the
broader discourse of automating human activities in the digital age (e.g., creating artifacts
that think for humans) versus enriching and empowering teachers and students with tech-
nologies (e.g., creating artifacts to think with). MML tends to focus on the automation of
learning and supports a learning approach where the answer is known, but it may not be
useful for learning when the answer is not known. Further research is required.

Despite these limitations, mobile microlearning is not devoid of usefulness. However, it
is crucial to remember that it is not the only way of learning. Our world provides complex
questions where the answer is not yet known (e.g., challenges of environmental issues),
and MML cannot help there, at least not in its current design. We, therefore, encourage
mobile microlearning designers and developers to offer different points of entry into learn-
ing. For example, one can be the mobile microlearning way (e.g., to make people curious)
and another might be a deeper or more meaningful approach. One can build on the other to
encourage learners to get into the details. In addition, as shown by Major and Calandrino
(2018), a revised mobile microlearning design can go beyond chunking. Their study illus-
trates how microlearning can be used for deeper learning. In it, students were encouraged
to use mobile devices to connect the subject matter with their everyday lives as well as the
world around them. Learners uploaded photos or short videos of what they had applied or
created, and coaches gave feedback in a timely manner.

Limitations

The results reflect a specific population: journalists seeking to improve professional skills.
Moreover, this study was of a quantitative—exploratory nature. Including more participants
at a future date to increase the reliability of the results is recommended because the sample
size of the current study was only 35 participants. Attempting a similar study across differ-
ent teaching fields might also be useful. This study did not follow up to check the partici-
pants’ retained knowledge after weeks or months.

In the study, participants were allowed to access the mobile microcourse whenever they
found time in order to mirror the real-world scenario of journalists in the field with a need
to know. All participants took the pretest, course, and posttest at their own pace instead of
having them all do the pretest on the same day, then take the course at their own pace, and
later take the posttest on the same day. Further research is needed to understand how this
may or may not affect the study results.

The study adopted the Missouri Department of Education Setting Growth Targets Cri-
teria (2015) and used the 5-Tier pre—post metrics to assess participants’ learning growth.
Learners in the study were college students and journalism professionals (e.g., journalists
and journalism educators), while the original target learners of the Missouri Department of
Education Setting were K-12 learners. Future research is needed about the reliability and
validity of these pre—post metrics for postsecondary settings.

This course was made for the small screens of smartphones, so the content cannot be
long without scrolling. This limitation may impede the ability to follow widely accepted
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instructional design principles, for example, how to formulate learning goals and objec-
tives, as the length of text would not fit on the screen. Future research is needed to explore
how to design meaningful goals and learning objectives for small screens (cf. Mager 1988).

Conclusion

The study provides evidence that mobile microlearning for journalism education is effec-
tive at increasing journalists’ skills in writing news for mobile readers. This MML course
incorporated several critical design principles of mobile microlearning. The five microles-
sons, no more than 5 min each, followed a specific sequence of (a) an aha moment that
helps the learner grasp the relevance of the topic, (b) interactive content, (c) short exer-
cises, and (d) instant automated feedback. The course supported the learning of the partici-
pants, increased their knowledge and skills, and increased their confidence in writing news
for mobile audiences.

Results show that mobile microlearning can be effective and efficient in supporting
learning and appealing to learners. However, the course was not equally effective for all
learners, leaving room for improvement. Future research on mobile microlearning could
consider the specific design principles proposed in this study as applied to a broader audi-
ence or other professional fields.
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