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Technology has transformed learning at the postsecondary level and significantly
increased the prevalence of digital learning environments. As adult educators
approach instructional design, they must consider how to apply research-based
practices that preserve the quality of instruction and provide adult learners with
technology-based instruction that is relevant. One approach, the use of
collaborative digital literacy practices, has been highlighted as a highly effective
method. The current study explored perceived levels of confidence and importance
with collaborative digital literacy practices among adult learners (n = 51) in digital
learning environments by applying a quantitative pre-post test design. Data were
analysed descriptively (i.e., frequency counts for experiences with five
collaborative digital literacy practices) and inferentially (i.e., mean comparisons
for perceived levels of confidence and importance were made with paired sample ttest statistical analyses). Findings revealed five statistically significant findings
related to participants’ perceived levels of confidence with collaborative digital
literacy practices, and four statistically significant findings were reported for
participants’ perceived levels of importance. Implications associated with these
finding were discussed, along with limitations and recommendations for future
studies in this area.
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INTRODUCTION
Technological advancements and digital tools have broadened the format of
postsecondary instruction, and digital learning environments have grown significantly in
popularity among adult learners (Hoskins, 2011). Although digital learning
environments have increased the accessibility of educational opportunities, they also
require different instructional design methods than traditional face-to-face learning
environments (Linder-VanBerschot & Summers, 2015; Scanlon, McAndew, & O’Shea,
2015). The lack of physical presence in digital learning environments has challenged
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adult educators to cultivate web-based learning environments that provide rigorous
academic experiences and promote student success.
Recent literature has described several examples of effective instructional design
methods used among adult learners in digital learning environments, such as
 adapting cognitive apprenticeship methods (CAM) with technology tools to
provide opportunities for modeling, scaffolding, coaching, articulation, and
reflection (Boling et al., 2014);
 creating virtual orientations and tutorials that familiarize learners with course
expectations, content, and tools (Taylor, Dunn, & Winn, 2015);
 embedding experts as resources for learners, such as a virtual librarian (Mudd,
Summey, & Upson, 2015);
 employing techniques that foster the development of self-regulation (Sharp &
Sharp, 2015); and
 facilitating collaboration and interaction through social networking (Eid & AlJabri, 2016), group tasks (Ku, Tseng, & Akarasriworn, 2013), and digital
discourse (Kent, Laslo, & Rafaeli, 2016).
These instructional design methods have reported positive results regarding course-level
performance. Furthermore, each has also applied strategies linked to improved learner
retention in digital learning environments, such as enabling access to virtual support
services, applying a learner-centered approach, providing opportunities for interaction
within web-based learning communities, and engaging students within the digital
learning environment (Angelino, Williams, Natvig, 2007). As the popularity of digital
learning environments continues to grow, Fabry (2009) emphasized the importance of
continued research in this area to ensure that adult learners have continued access to
quality educational experiences.
Existing literature has pointed to myriad benefits associated with the inclusion of
collaborative learning tasks among adult learners (e.g., Laal & Ghodsi, 2011; Tibbetts &
Hector-Mason, 2015). As digital learning environments become more prevalent, adult
educators have begun to merge digital literacy practices with collaborative learning
tasks through the use of technology tools, such as asynchronous discussions
(McDougall, 2015), blogs (Chang & Chang, 2014), microblog messages (Hsu & Ching,
2012), wikis (Zheng, Niiya, & Warschauer, 2015), and technology tools to facilitate
paired peer feedback exercises (Ching & Hsu, 2013). This shift has ushered in the
concept of collaborative digital literacy practices, which has received a great deal of
attention regarding its implementation with children and adolescent learners (Greenhow
& Gleason, 2012; Journell, 2008; Kissel, Hathaway, & Wood, 2010; Ranker, 2015;
Zheng, Lawrence, Warschauer, & Lin, 2015). However, Jacobs, Castek, Pizzolato,
Reder, & Pendell (2014) noted that available literature for collaborative digital literacy
practices specific to adult learners was extremely limited and required closer
examination.
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LITERATURE REVIEW
In order to facilitate learning among adults, adult educators have been encouraged to
utilize a learner-focused, andragogical model of teaching (Knowles, 1984; Knowles,
Holton III, & Swanson, 2015). An andragogical model of teaching acknowledges the
self-directedness, motivation, and rich knowledge base that adults bring to their learning
environments. An andragogical model of teaching also incorporates relevant learning
experiences and problem-solving performance tasks throughout the instructional design.
Although the concept of andragogy has been criticized for its lack of attention to
sociocultural contexts associated with learning, it recognizes the unique characteristics
among adult learners and establishes “adult education as a unique field of practice”
(Merriam, 2001, p. 11).
Applying andragogical principles into the instructional design of digital learning
environments has been noted as an essential way to create engaging and motivating
learning experiences tailored specifically for adult learners (Conaway & Zorn-Arnold,
2015, 2016a, 2016b). According to Knowles, Holton III, and Swanson (2015), optimal
learning among adult learners requires attention to the following adult learning
principles:
 Adults are intrinsically motivated to learn.
 Adults are inclined to learn when there is an obvious connection to their lives
personally or professionally.
 Adults have current and past experiences as rich resources for learning.
 Adults prefer real-world learning contexts that incorporate a subject-centered,
problem-solving approach.
 Adults learn best when they are empowered as autonomous, self-regulated learners.
 Adult require advanced information about a topic under study in order to determine
its relevance.
Recently, Blackley and Sheffield (2015) coined the term “digital andragogy,” which
explored the use of “andragogical practices within a digitally expanded educational
context” (p. 407). Blakely and Sheffield recognized that the current and prominent
discourse related to 21st century knowledge and skills provided a compelling reason to
reevaluate andragogy and related adult learning principles within a digital context.
Although Blakely and Sheffield limited their analyses to adult learners enrolled in a
teacher education program, their findings have pointed to the need for further
exploration with concepts related to the novel concept of digital andragogy.
THEORETICAL FRAMEWORK
The current study drew upon constructivist social learning theories and posited that
learning is a social process during which knowledge is co-constructed (Vygotsky, 1978).
Each learner brings their own experiences to collaborative learning experiences (Dewey,
1938), which when shared through peer interactions, have the potential to foster “critical
thinking through discussion, clarification of ideas, and evaluation of others' ideas”
(Gokhale, 1995, para. 36). With this in mind, the current study sought to expand the
notion of digital andragogy by exploring the use of collaborative digital literacy
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practices among adult learners in digital learning environments. The following research
questions guided this exploration:
 What level of confidence do adult learners have regarding the use of
collaborative digital literacy practices in digital learning environments?
 What level of importance do adult learners place on the use of collaborative
digital literacy practices in digital learning environments?
METHOD
Participants
Participants in the current study were adult learners enrolled in a graduate-level online
course entitled Educational Research that was deployed during the Summer 2016 (n =
22) and Fall 2016 (n = 29) semesters. Participants included both males (n = 19) and
females (n = 32) who were seeking a master’s degree offered through the education
department (N = 635) at a Level 5 university accredited by the Southern Association of
Colleges and Schools Commission on Colleges (SACSCC) located in the Southern
United States.
Research Design
The current study utilized a quantitative pre-post test design (Creswell, 2013). At the
beginning of the semester, participants were randomly assigned to three different small
groups. Small groups were utilized as a way for participants to develop understandings
related to the course, while also developing familiarity with their small group members.
Within each small group, participants engaged in structured learning experiences that
required use of five different collaborative digital literacy practices scheduled to deploy
at designated times during the semester. These included: (a) creation of a blog, (b)
participation in an asynchronous discussion, (c) construction of a wiki, (d) exchange of
microblog messages, and (e) the provision of paired peer feedback.
Procedure
Permission to survey all participants was granted by the University’s Institutional
Review Board (IRB). At the beginning of each semester, an email containing
information about the study was sent to all students enrolled in the course. Participation
was voluntary, and those who elected to participate in the study provided consent
electronically. Pre-test instruments were administered before participants interacted
with a designated collaborative digital literacy practice (i.e., blog, asynchronous
discussion, wiki, microblog messages, and paired peer feedback), and post-test
instruments were administered afterwards. Participants were allowed to direct questions
about the study before, during, and after administration of pre-post test instruments to
the researcher, who was also the professor of the course during both semesters.
Variables and Measures
Pre-test instruments were administered within separate online Google Forms and sought
to obtain familiarity, level of confidence, and perceived importance with each respective
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collaborative digital literacy practice. Pre-test instruments included two closed-ended
questions that asked participants to indicate whether the collaborative digital literacy
practice had been used previously in an academic setting, as well as in a non-academic
setting. Pre-test instruments also included two Likert-type items that used a 5-point
scale for participants to rate their perceived levels of confidence with using each
respective collaborative digital literacy practice, as well as their perceived levels of its
importance for learning in a digital environment. After engagement with each
collaborative digital literacy practice, participants completed corresponding post-test
instruments, which were also administered as online Google Forms. The post-test
instruments included two similar Likert-type items with which participants again rated
their perceived levels of confidence and importance for each respective collaborative
digital literacy practice.
Data Analysis
Quantitative data were collected from completed pre-post test instruments. Frequency
counts were performed with closed-ended responses regarding participants’ previous
experiences with each collaborative digital literacy practice. Mean comparisons were
conducted with Likert-type responses to test the following null hypotheses:
H01: There is no statistically significant difference with participants’ perceived
levels of confidence with [blogs, asynchronous discussions, wikis, microblog
messages, or paired peer feedback] before and after participation in the
structured learning experiences.
H02: There is no statistically significant difference with participants’ perceived
levels of importance with [blogs, asynchronous discussions, wikis, microblog
messages, or paired peer feedback] before and after participation in structured
learning experiences.
In order to make inferences to more general conditions, paired sample t-test statistical
analyses were conducted with IBM SPSS Statistics software. Prior to conducting
statistical analyses, each data set was inspected to confirm that each assumption was
satisfied (Laerd Statistics, 2013). After this confirmation, the researcher established
statistical significance at ɑ < .05, β = .20, and effect sizes were reported as small (.20),
medium (.50), or large (.80) for findings that showed statistical significance (Cohen,
1992).
Frequencies for participants’ previous use with each collaborative digital literacy
practice in academic and non-academic settings were reported in Table 1. These
descriptive data demonstrated participants’ existing knowledge and skills with each
collaborative digital literacy practice. As shown in Table 1, participants had the most
familiarity with asynchronous discussions in academic settings and paired peer feedback
in both academic and non-academic settings. These data also showed that participants
were generally unfamiliar with blogs, wikis, and microblog messages, particularly in
academic settings.
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Table 1
Frequencies for previous use with collaborative digital literacy practices
n
Blogs
Previous Academic Use
Previous Non-Academic Use
Asynchronous Discussions
Previous Academic Use
Previous Non-Academic Use

46

Wikis
Previous Academic Use
Previous Non-Academic Use
Microblog Messages
Previous Academic Use
Previous Non-Academic Use
Paired Peer Feedback
Previous Academic Use
Previous Non-Academic Use

44

Yes

%

No

%

13
14

28.3
30.4

33
32

71.7
69.6

26
19

55.3
40.4

21
28

44.7
59.6

-1

-2.3

44
43

100
97

2
14

4.4
31.1

43
31

95.6
68.9

24
26

53.3
57.8

21
19

46.7
42.2

47

45

45

Results from statistical testing for each of the mean comparisons for perceived levels of
confidence and importance were reported in Table 2. Relevant descriptive statistics
(i.e., sample sizes, means, and standard deviations) were included, as well as confidence
intervals and effect sizes for statistically significant findings.
Table 2
Quantitative results from statistical testing
Blogs: Confidence
Pre-Test
Post-Test
Blogs: Importance
Pre-Test
Post-Test
Asynch. Discuss.:
Confidence
Pre-Test
Post-Test
Asynch. Discuss.:
Importance
Pre-Test
Post-Test
Wikis: Confidence
Pre-Test
Post-Test
Wikis: Importance
Pre-Test
Post-Test
Microblog Messages:
Confidence

n
46

M

SD

2.85
3.80

1.19
0.91

2.91
3.89

1.13
0.88

3.33
4.07

1.33
1.01

3.80
4.18

1.06
0.94

2.13
4.29

1.23
0.55

2.96
4.25

1.20
0.94

2.58

1.11

46

45

45

24

24

40

Cohen’s
d
0.90

t
-5.44

p
.00

95% CI
LL
UL
-1.31
-0.60

-6.36

.00

-1.29

-0.67

0.97

-4.88

.00

-1.04

-0.43

0.63

-3.39

.00

-.60

-0.15

0.38

-8.12

.00

-2.72

-1.61

2.27

-4.74

.00

-1.86

-0.73

1.20

-7.12

.00

-1.64

-0.91

1.11
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Pre-Test
Post-Test
Microblog Messages:
Importance
Pre-Test
Post-Test
Paired Peer Feedback:
Confidence
Pre-Test
Post-Test
Paired Peer Feedback:
Importance
Pre-Test
Post-Test

3.85

1.17

3.10
3.63

1.26
1.15

3.52
3.90

1.09
1.01

4.17
4.43

0.91
0.86

40

42

42

-2.88

.01

-0.89

-0.16

0.44

-2.44

.02

-0.70

-0.07

0.36

-1.86

.07

-0.55

0.02

__

As shown in Table 2, nine statistically significant findings were reported among the ten
mean comparisons. With respect to participants’ perceived levels of confidence,
statistical significance was found with all five collaborative digital literacy practices.
With respect to participants’ perceived levels of importance, statistical significance was
found with blogs, asynchronous discussions, wikis, and microblog messages. These
findings are further described in the following section.
FINDINGS
Blogs
As shown in Table 1, the majority of participants had no previous experience with use of
blogs in both academic settings (n = 33, 71.7%) and non-academic settings (n = 32,
69.6%). To test the two null hypotheses, paired samples t-tests were performed (see
Table 2). With respect to the first null hypothesis, findings revealed that participants
rated their levels of confidence with blogs higher after participation in the structured
learning experience (M = 3.80, SD = 0.91) than they did before (M = 2.85, SD = 1.19).
Further analyses of the data revealed that a statistically significant difference was
present, which rejected the first null hypothesis; t(45) = -5.44, p = .00. Cohen’s d was
calculated at 0.90, which was considered a large effect (Cohen, 1992).
With respect to the second null hypothesis, findings showed that participants rated their
perceived levels of importance with blogs higher after participation in the structured
learning experience (M = 3.89, SD = 0.88) than they did before (M = 2.91, SD = 1.13).
Further analyses of the data revealed that a statistically significant difference was
present, which rejected the second null hypothesis; t(45) = -6.36, p = .00. Cohen’s d
was calculated at 0.97, which was considered a large effect (Cohen, 1992).
Asynchronous Discussions
As shown in Table 1, slightly more than half of participants had previous experience
with use of asynchronous discussions in academic settings (n = 26, 55.3%), and
approximately 40% of participants had experience with asynchronous discussions in
non-academic settings (n = 19, 40.4%). To test the two null hypotheses, paired samples
t-tests were performed (see Table 2). With respect to the first null hypothesis, findings
revealed that participants rated their levels of confidence with asynchronous discussions
higher after participation in the structured learning experience (M = 4.07, SD = 1.01)
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than they did before (M = 3.33, SD = 1.33). Further analyses of the data revealed that a
statistically significant difference was present, which rejected the first null hypothesis;
t(44) = -4.88, p = .00. Cohen’s d was calculated at 0.63, which was considered a
medium effect (Cohen, 1992).
With respect to the second null hypothesis, findings showed that participants rated their
perceived levels of importance with asynchronous discussions higher after participation
in the structured learning experience (M = 4.18, SD = 0.94) than they did before (M =
3.80, SD = 1.06). Further analyses of the data revealed that a statistically significant
difference was present, which rejected the second null hypothesis; t(44) = -3.39, p = .00.
Cohen’s d was calculated at 0.38, which was considered a small effect (Cohen, 1992).
Wikis
As shown in Table 1, none of the participants had previous experience with use of wikis
in academic settings (n = 44, 100%), and all but one participant had no previous
experience with wikis in non-academic settings (n = 43, 97%). To test the two null
hypotheses, paired samples t-tests were performed (see Table 2). These analyses only
included data from participants from the Fall 2016 semester due to an internal issue with
the wiki tool in the University’s learning management system. This occurrence was
beyond the control of the researcher; therefore, participants enrolled in the Summer
2016 semester were unable to complete the post-test, which reduced the sample size for
the paired t-tests analyses. With respect to the first null hypothesis, findings revealed
that participants rated their levels of confidence with wikis higher after participation in
the structured learning experience (M = 4.29, SD = 0.55) than they did before (M =
2.13, SD = 1.23). Further analyses of the data revealed that a statistically significant
difference was present, which rejected the first null hypothesis; t(23) = -8.12, p = .00.
Cohen’s d was calculated at 2.27, which was considered a large effect (Cohen, 1992).
With respect to the second null hypothesis, findings showed that participants rated their
perception of importance with wikis higher after participation in the structured learning
experience (M = 4.25, SD = 0.94) than they did before (M = 2.96, SD = 1.20). Further
analyses of the data revealed that a statistically significant difference was present, which
rejected the second null hypothesis; t(23) = -4.74, p = .00. Cohen’s d was calculated at
1.20, which was considered a large effect (Cohen, 1992).
Microblog Messages
As shown in Table 1, almost all participants had no previous experience with use of
microblog messages in academic settings (n = 43, 95.6%), and almost 70% of
participants had no previous experience with microblog messages in non-academic
settings (n = 31, 68.9%). To test the two null hypotheses, paired samples t-tests were
performed (see Table 2). With respect to the first null hypothesis, findings revealed that
participants rated their levels of confidence with microblog messages higher after
participation in the structured learning experience (M = 3.85, SD = 1.17) than they did
before (M = 2.58, SD = 1.11). Further analysis of the data revealed that a statistically
significant difference was present, which rejected the first null hypothesis; t(39) = -7.12,
p = .00. Cohen’s d was calculated at 1.11, which was considered a large effect (Cohen,
1992).
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With respect to the second null hypothesis, findings showed that participants rated their
perceived levels of importance with microblog messages higher after participation in the
structured learning experience (M = 3.63, SD = 1.15) than they did before (M = 3.10,
SD = 1.26). Further analyses of the data revealed that a statistically significant
difference was present, which rejected the second null hypothesis; t(39) = -2.88, p = .00.
Cohen’s d was calculated at 0.44, which was considered a small effect (Cohen, 1992).
Paired Peer Feedback
As shown in Table 1, almost half of the participants had previous experience with use of
paired peer feedback in both academic settings (n = 24, 53.3%) and non-academic
settings (n = 26, 57.8%). To test the two null hypotheses, paired samples t-tests were
performed (see Table 2). With respect to the first null hypothesis, findings revealed that
participants rated their levels of confidence with paired peer feedback higher after
participation in the structured learning experience (M = 3.90, SD = 1.01) than they did
before (M = 3.52, SD = 1.09). Further analyses of the data revealed that a statistically
significant difference was present, which rejected the first null hypothesis; t(41) = -2.44,
p = 0.02. Cohen’s d was calculated at 0.36, which was considered a small effect
(Cohen, 1992).
With respect to the second null hypothesis, findings showed that participants rated their
perceived levels of importance with paired peer feedback higher after participation in
the structured learning experience (M = 4.43, SD = 0.86) than they did before (M =
4.17, SD = 0.91). Further analyses of the data revealed that there was not a statistically
significant difference, which failed to reject the second null hypothesis; t(41) = -1.86, p
= 0.07.
DISCUSSION
The purpose of the current study was to explore the perceived levels of confidence and
importance with collaborative digital literacy practices among adult learners in digital
learning environments. Before and after participating in five different collaborative
digital literacy practices (i.e., blogs, asynchronous discussions, wikis, microblog
messages, and paired peer feedback), participants indicated their perceived levels of
confidence and importance with each practice. It was hypothesized that no statistical
significance was present with their reported perceptions.
However, statistical
significance was reported among all five collaborative digital literacy practices for
perceived levels of confidence. Similarly, statistical significance was reported among
all collaborative digital literacy practices for perceived levels of importance, with the
exception of paired peer feedback. Closer examination of this finding with paired peer
feedback showed that participants had rated their perceived levels of importance much
higher before engagement with the practice than they did with the other collaborative
digital literacy practices. After engagement with paired peer feedback, participants
indicated an increase in their perceived levels of importance, albeit, the difference
between these two means was not statically significant. It is important to note, though,
descriptive statistics showed that participants had the most familiarity with this
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particular collaborative digital literacy practice. Therefore, they were likely already
aware of its value in the learning process.
In the current study, collaborative digital literacy practices were implemented into the
instructional design of a digital learning environment as a way to foster collaboration
among adult learners through structured learning experiences. In addition to statistical
significance, these findings have also suggested practical and theoretical significance
within the context of adult education. Learning experiences that are learner-focused and
address andragogical principles have been identified as effective instructional
techniques for adult learners (Chang & Chang, 2014; Ching & Hsu, 2013; Hsu & Ching,
2012; McDougall, 2015; Zheng et al., 2015). As learners interact with others, they
make meaningful contributions individually (Dewey, 1938) while co-constructing
knowledge (Vygotsky, 1978), which leads to mutual benefits for both the learner and the
group (Gokhale, 1995). Digital learning environments are becoming increasingly
ubiquitous; therefore, adult educators must use research-based efforts to identify
effective instructional design methods that continue to provide quality learning
experiences for learners (Fabry, 2009). Based on the findings reported in this study,
adult learners viewed this approach with collaborative digital literacy practices as a
valuable way to facilitate learning tasks within digital learning contexts.
LIMITATIONS
Although the current study presented findings for an area identified as one requiring
additional research (Jacobs et al., 2014), there were limitations. First, the sample sizes
for each statistical analysis met the requirements suggested by Cohen (1992) to detect a
large difference between participants’ pre- and post-test responses. However, it is
recommended that replication studies should be conducted with larger sample sizes in
order to confirm the findings, as well as detect smaller differences between the means.
Another limitation was the current study explored only the perceptions of adult learners.
Exploring perceptions among adult educators is of equal importance because a
“technically ‘literate’ and innovative staff” (Greener & Wakefield, 2015, p. 265) has
been identified as a critical aspect for the effective integration of technology tools within
digital learning environments. It is recommended that a follow-up study be conducted
that explores perceived levels of confidence and importance with collaborative digital
literacy practices among adult educators. Finally, the current study was exploratory and
limited its analyses to perceived levels of confidence and importance. The impact that
use of collaborative digital literacy practices has on academic performance was not
explored. Therefore, it is recommended that future studies utilize an experimental
design that explores the impact of collaborative digital literacy practices on adult learner
academic performance.
IMPLICATIONS
Analyzing levels of confidence with technology tools among adult learners is of extreme
importance, especially since technology has become a fundamental aspect of 21st
century learning (Lefever & Current, 2010). Findings from the current study pointed to
two central implications with perceived levels of confidence and importance for use of
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collaborative digital literacy practices among adult learners. First, the majority of
participants had no previous experiences with three of the collaborative digital literacy
practices (i.e., blogs, wikis, microblog messages). Although a little more than half of
the participants indicated that they had previous experiences with the remaining two
collaborative digital literacy practices (i.e., asynchronous discussions, paired peer
feedback), findings demonstrated that these were new experiences for many of the
participants. As indicated in the findings, participants rated their levels of confidence
with each collaborative digital literacy practice higher after they participated in the
related structured learning experience. Consequently, all analyses with levels of
confidence produced statistically significant findings. Therefore, it is reasonable to
conclude that increased use of collaborative digital literacy practices leads to increased
levels of confidence among adult learners. Previous studies have suggested that
increased levels of confidence lead to enhanced self-efficacy, which has a positive effect
on learner behaviors (Chamberlain, Hillier, & Signoretta, 2015; Mouton & Roskam,
2015; Shoemaker, 2010).
The second implication from the current study has pointed to the significance of
perceived levels of importance among adult learners with learning tasks. Utilizing a
learner-centered approach to learning has been identified as an effective instructional
design technique for adult learners (Knowles, 1984; Knowles, Holton III, & Swanson,
2015), and supplanting learner-centered approaches into digital learning environments is
vital for learner success (Blakely & Sheffield, 2015; Conaway & Zorn-Arnold, 2015,
2016a, 2016b). Much literature has demonstrated the need for adult educators to
consider perceived levels of importance among their learners as they design curricula
and related learning experiences (Almeida & Vasconcelos, 2015; Fields, Hatala, &
Nauert, 2014). In doing so, adult educators enhance learner perceptions of relevance, as
well as identify possible gaps that need to be addressed within the course.
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