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Abstract

This study was set to identify self-regulation skills required for online learning and to
characterize cognitive transfer of on-campus and online students. The study included
two groups of undergraduate students who studied the same course, but in different
settings: online and on-campus. Data collected via an online survey and
semi-structured interviews indicated that cognitive strategies and regulation of
cognition are significant for successful online learning. Findings also indicated
that the online students were more aware of mastery learning and information
processing strategies than the on-campus peers. The online students specified
the importance of planning, controlling, and evaluation skills for meaningful
learning; whereas the on-campus students asserted lack of self-discipline and
limited communication skills as barriers for distance learning. Near- and far-transfer
components were identified, showing a significant positive correlation with
self-regulation skills for both groups of learners.

Keywords: Cognitive transfer, Distance education, Higher education, Online
learning, Self-regulated learning
Introduction
The advent of the Internet and mobile technologies and their global diffusion, has

created a change in higher education (Barak, 2012; Barak & Dori, 2009; Peterson &

Roseth, 2016; Vázquez-Abad et al., 2004), especially in the promotion of distance learning

(DL) (Abelson, 2008). In recent years, the number of online distance learning courses

and programs in academic institutions is increasing drastically (Allen, Seaman, Poulin, &

Straut, 2016; Barak, Watted, & Haick, 2016). Distance education can provide accessible

and affordable education, anywhere, anytime, according to the learners’ pace and needs

(Allen et al., 2016; Barak, 2012). However, it can lack the direct and personal supervision

of the instructor, which might result in learner’s sense of isolation and an accompanying

lack of engagement (Barak et al., 2016). Studies on the use of advanced technologies

indicated that the application of self-regulatory strategies might facilitate the use of cogni-

tive strategies, metacognitive processing, and motivational beliefs (Cho & Heron, 2015;

Kauffman, 2004).

Self-regulated learning (SRL) has been conceptualized in various ways, but the common

denominator is the learner’s ability to apply the appropriate strategies that positively
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affect her/his learning. These strategies include cognition, metacognition, motivation, and

resource management (Sasson & Dori, 2012; Schraw, 2009; Spruce & Bol, 2015). In the

past three decades, studies indicated a significant relationship between students’ use of

SRL strategies and their academic accomplishments in the classroom (Boekarts, Pintrich,

& Zeidner, 2000). Various instructional strategies within traditional classroom settings

were examined to support and enhance SRL (Hadwin et al., 2011). It is agreed upon that

if SRL skills are important to the success of learning in the traditional classroom, then

these skills can be expected to play an even more important role for students participating

in the distance learning environment (Barnard, Lan, To, Paton, & Lai, 2009;

Kramarski & Michalsky, 2010). In recent years studies have examined SRL skills in

the online environment (Barnard et al., 2009; Hussein-Farraj, Barak, & Dori, 2012).

However, our understanding of SRL in this environment is still in its initial stages

(Barnard et al., 2009; Cho & Heron, 2015).

In addition to SRL, cognitive transfer (of skills and knowledge) is also essential for

academic accomplishments and meaningful learning. Cognitive transfer is a process in

which the learner is able to function in a new situation (answer questions, solve prob-

lems, carryout assignments), according to what s/he learned in a previous situation. In

order to achieve cognitive transfer, students must have a sufficient knowledge base to

recognize what is required in the transfer environment, and a variety of strategies for

dealing with a new situation. Cognitive transfer is thought of as an important feature in

SRL research (Boekarts et al., 2000); however, the relation between the two constructs

has not yet been reported.

In light of the aforesaid, this study was set to identify self-regulation skills required

for online learning and to characterize transfer skills of on-campus and online under-

graduate students. This study is based on two assumptions: (a) the more SRL sub-

components a student employs, he or she attains a higher level of self-regulation

(Zohar & Dori, 2012), and (b) a self-regulated student is capable of performing both

near and far transfer (Dori & Sasson, 2013).
Self-regulated learning

The literature indicates various approaches to self-regulated learning (SRL) derived

from a variety of different theoretical perspectives (e.g., Flavell, 1979; Pintrich, 1999;

Schraw, 2009). The cognitive model proposed by Flavell (1979) and the SRL model pro-

posed by his followers (Sasson & Dori, 2012; Schraw, 2009) includes three general com-

ponents: cognition, metacognition, and motivation. Pintrich (1999) suggested a model

that includes: cognitive strategies, metacognitive, self-regulatory strategies, and resource

management. Nevertheless, SRL models assume that students are self-regulated

learners if they are actively and constructively involved in the learning processes, if they

apply metacognitive strategies, and if they are intrinsically motivated (Boekarts et al.,

2000; Wolters & Hussain, 2015). Integrating the work of a group of researchers (Flavell,

1987; Pintrich, 1999; Schraw, 2009), we focus in this paper on three main SRL compo-

nents: cognition, metacognition, and resource management.

The first component: Cognition, is a group of mental processes that includes the

skills necessary to encode, memorize, and recall information (Flavell, 1979). It in-

cludes several general types of learning skills, referred to as cognitive strategies or
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thinking skills, problem-solving strategies, and critical thinking skills (Zohar & Dori,

2012). Cognitive strategies consist of a wide variety of individual tactics that students

and instructors use to improve learning (Schraw, 2006). In past and recent studies

related to academic performance in the classroom, several key terms such as mastery

learning and processing were identified as essential cognitive strategies (Weinstein &

Mayer, 1986; Zohar & Dori, 2012). These strategies can be applied to simple memory

tasks or more complex tasks that require comprehension of information (Rodicio,

Sánchez, & Acuña, 2013; Weinstein & Mayer, 1986). In our study, we refer to mastery

learning, which includes returning to any of the printed or online course materials for

the purpose of understanding it better and rethinking. We also refer to processing,

which includes summarizing the learning materials, creating analogies, generative

note-taking, and question posing.

The second component: Metacognition, is typically viewed as thinking about thinking

or demonstrating awareness and understanding of one’s cognition (McCormick, 2003;

Spruce & Bol, 2015). Flavell (1979) defined metacognition as awareness of and reflec-

tion on one’s own cognitive processes, which can induce self-regulation and conscious

coordination of learning tasks. The term metacognition is composed of two related

components, usually referred to as (Schraw, 2006; 2009). Flavell (1987) first introduced

knowledge of cognition, the first metacognitive component, and defined it as knowledge

of one’s own or someone else’s cognition, motivation, or emotions. According to Flavell

(1987), knowledge of cognition consists of three major components: personal, task, and

strategy. Regulation of cognition is defined as the skill to plan learning strategies, to

manage information, to monitor learning, to identify mistakes, and to evaluate the

learning (Pintrich, 1999). According to the literature, regulation of cognition consists of

three major components: planning, controlling (regulating), and evaluating (Schraw,

2006; Zimmerman, 1995). All self-regulation strategies, previously mentioned, are

assumed to improve learning by helping students advance their understanding and

academic outcomes (Pintrich, 2000; Wolters & Hussain, 2015; Zimmerman, 2001). In

this study, we examined knowledge of cognition and regulation of cognition, identifying

their sub-components in students’ assertions.

The third component: resource management is a group of strategies used by students

to manage and control their learning environment. Such strategies include managing

and controlling their time, effort, study environment, information flow, and other

people (Ryan & Pintrich, 1998). Resource management is assumed to help students

adapt to, or change their learning environment to fit their goals and needs. Researchers

reported that resource management is important for successful distance learning and a

key factor affecting the completion of a course (Hong & Jung, 2011; Hussein-Farraj

et al., 2012). Accordingly, in the present study we examined this aspect, focusing on

three sub-components of resource management in an online DL environment: time,

place, and information management.
Self-regulation in distance learning

Several scholars suggested that if SRL skills are important to the success of learning in

the traditional classroom (Effat & Gillies, 2015; Kramarski & Michalsky, 2010), then

these skills can be expected to play an even more important role for students
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participating in the distance learning (DL) environment (Barnard et al., 2009). Many ex-

perts believe that DL environments require the learner to assume greater responsibility

for the learning process (Dabbagh & Kitsantas, 2005; Schunk & Zimmerman, 1998)

and argue that SRL skills are essential to success in these highly autonomous learning

situations (Cho & Heron, 2015; Zimmerman, 2001).

Most learners of all ages have difficulties deploying SRL skills when they are exposed

to complex and challenging topics in open-ended learning environments (Azevedo,

2005; Wolters & Hussain, 2015). Effective SRL strategies might be critical in DL situa-

tions given the high degree of student autonomy resulting from the instructor’s physical

absence. Unfortunately, not all students are self-regulated learners (Cho & Heron,

2015). Many are unmotivated and fail to use cognitive strategies, thinking skills, or do

not have self-monitoring ability (Cho & Heron, 2015). Students lacking SRL skills may

misinterpret the autonomy of the DL environment and, as a result, may not accomplish

the learning tasks as expected in DL courses (Barnard et al., 2009). In order to examine

this notion, this study was set to characterize self-regulation and cognitive transfer

skills in on-campus and online distance learning environments.
Cognitive transfer skills

Cognitive transfer is defined as applying domain knowledge and skills from one

domain to new learning situations (Perkins & Salomon 1988; Sasson & Dori, 2012).

It is conceptualized as the personal construction of relations of similarity (Forsyth,

2012; Lobato, 2008). There is disagreement among researchers on the nature of cog-

nitive transfer, the extent to which it occurs, and the nature of its underlying mech-

anisms (Lobato, 2008). However, the educational community agrees that to achieve

cognitive transfer, one must have a sufficient knowledge base to recognize what is

required in the transfer environment (Glaser, 1986), and a variety of thinking skills

for dealing with new skill sets required for solving a new task (Detterman, 1993;

Dori & Sasson, 2013).

Two types of cognitive transfer - near and far - are often distinguished (Detterman,

1993). Near transfer occurs when the new learning situation is similar to a previous

situation and differs from it only slightly. In contrast, far transfer occurs when students

have to perform in a new learning situation with different patterns from those to which

they were accustomed (Detterman, 1993). Dori and Sasson (2013) elaborated on this

definition by claiming that near transfer occurs when the new learning situation

requires application of a relatively small set of skills that revolves around the same dis-

cipline content, and uses features similar to previous learning situations to which the

student was exposed. Far transfer occurs when a student has to perform in a new and

different learning situation that requires application of skills and knowledge from one

or more disciplines other than the one in which the learning originally took place.

Designing learning environments to foster students’ cognitive transfer of both know-

ledge and skills is a major educational goal (Detterman, 1993; Dori & Sasson, 2013;

Forsyth, 2012; McCrudden, 2011). These researchers investigated the role of relevance

instructions on cognitive transfer skills and methods for encouraging transfer between

in-school and out-of-school learning. However, there is a dearth of studies that investi-

gate the relationship between cognitive transfer and SRL in a DL environment. Our
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study was set to provide some insights into the relationship between the two

constructs.
Method
Research objective and participants

The research objective was to identify self-regulation skills required for online learning

and to characterize transfer skills of on-campus and online undergraduate students.

This goal raised the following two research questions:

1. What self-regulation skills are required for online learning according to on-campus

and online students?

2. What characterizes on-campus and online students’ transfer components and their

relationship with SRL?

The research included 84 science and engineering undergraduates who studied the

same course - Educational Psychology, but in a different learning environment: online

distance learning (N = 29) and on-campus face-to-face (N = 55). In both groups, gender

distribution was about equal (51 % males and 49 % females), and the majority of stu-

dents (88 %) between the ages of 18 to 29. About half of the population - 52 % majored

in engineering, 27 % majored in science education, and 21 % in pure sciences. Among

them, 16 students agreed to be interviewed; ten from the online distance learning (DL)

group and six from the on-campus, face-to-face (F2F) group (see Appendix 1).
Research settings

The online and on-campus Educational Psychology courses were delivered in parallel by

the same lecturer and teaching assistants. They included the same learning assignments

and requirements. Educational Psychology course was selected for our research for both

purposeful and convenience sampling reasons (Forman, Creswell, Damschroder, Kowalski,

& Krein, 2008). We wanted to examine SRL and transfer components in a context that is

remote from the students’ major learning subjects: science and engineering (purposeful

sampling), and we received full support and cooperation from the teaching staff and the

students (convenience sampling).

The objective of the Educational Psychology course was to promote an understand-

ing of the fundamental issues of social and cognitive psychology among science and

engineering students. The course assignments included reading professional papers

and analyzing case studies, while referring to psychological concepts and principles

toughs in the course. The on-campus students completed and presented their assign-

ments in the classroom, whereas the online distance-learning students conducted and

submitted the same assignments online.
Data sources

The mixed method research model was applied, using both quantitative and qualita-

tive methodologies in the analysis and data interpretation (Creswell, 2008; Forman

et al., 2008). The study included two tools: an online survey and semi-structured

interviews, detailed in the following paragraphs.
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The online survey was administered at the end of the semester to identify self-

regulated learning and transfer components according to the on-campus and online

students’ assertions. The survey included two open-ended assignments. First, students

were required to describe their learning process and elaborate on their views about

online learning. Second, they were asked to pose at least two questions related to the

psychology course that interest or concern them most. The answers to the first assign-

ment were analyzed to identify SRL components for successful online learning, accord-

ing to the students’ learning process and interests. The answers to the second

assignment were analyzed to identify transfer skills, based on the literature that shows

that question posing can serve as a mean for identifying students’ knowledge and think-

ing skills (Barak & Rafaeli, 2004; Sasson & Dori, 2012). The survey granted two points

of credit in order to minimize the possibility of individual variations regarding response

rate.

The semi-structured interviews were conducted at the end of the semester to exam-

ine science and engineering students’ learning processes and identify SRL compo-

nents. The interviews were managed as a conversation based on questions and

answers that the interviewer used to navigate the interview. Sixteen students volun-

teered to be interviewed, ten from the online DL group and six from the on-campus

F2F group. Their demographics are presented in Appendix 1. The interviews with the

on-campus students were conducted in person; while the interviews with the DL stu-

dents were conducted via Skype (http://www.skype.com). Each interview took about

45 min, audiotaped via Audacity application (http://audacity.sourceforge.net) and

accompanied by a research diary.
Data analysis

The content analysis of students’ assertions was conducted in four steps, according to

the directed content analysis approach (Hsieh & Shannon, 2005). First, we collected,

read, and re-read the students’ responses to the open assignments, organizing them

in two lists: the assertions of the on-campus students and those of the online stu-

dents. Second, the descriptions of students’ learning process and the questions they

posed were divided into short segments, each representing a ‘unit of meaning’. Third,

based on SRL literature (Pintrich, 2000; Schraw, 2009; Zimmerman, 1989), each

‘learning process’ segment was classified under SRL component or sub-component.

Similarly, each ‘question’ segment was categorized and classified under near or far

transfer components (Dori & Sasson, 2013). Finally, the segments that indicated SRL

and transfer skills were coded, assigned with nominal numbers, and frequencies were

calculated. This process resulted in the characterization of SRL and the identification

of transfer sub-components and components. A similar process was conducted in

order to identify transfer components and to classify them to near and far transfer

(Sasson & Dori, 2012). The transfer coding was determined by the number of compo-

nents that were identified in the students’ assertions. Components defined as near

transfer scored one point because of their proximity to the course content, and com-

ponents defined as far transfer scored two points because they applied knowledge

from one domain (psychology) to another (everyday life). An example for content

analysis and data coding is presented in Appendix 2.

http://www.skype.com
http://audacity.sourceforge.net
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The trustworthiness, reliability, and validity of the analysis were established through

data and investigators triangulation via three experts in science education (Denzin &

Lincoln, 2005), with interrater agreement of 95 %. To examine differences between the

research groups (DL and F2F) in their SRL and transfer skills, data were statistically

analyzed via the Mann-Whitney model, a nonparametric test used in cases where

normal distribution cannot be assumed and samples differ in size (Conover, 1999).
Findings
This section includes two parts; each provides an answer to one of the research ques-

tions. The first section describes the SRL components that were identified in students’

statements about online learning. The second section characterizes students’ transfer

components and their relationship with SRL.
Self-regulation skills required for online learning

Following the literature on SRL and the content analysis of students’ statements

about their learning process, we identified four main SRL components: Cognitive

strategies (Cognition), Knowledge of cognition (Metacognition), Regulation of cogni-

tion (Metacognition), and Resource management. Altogether, we collected 421 state-

ment segments from both groups; 247 from the on-campus F2F students and 174 by

the online DL students. Figure 1 presents their distribution by research group.

The graph in Fig. 1 shows that cognition was the least common SRL component

among both groups of students. This result does not indicate a lack of cognitive abil-

ities; rather, that they are more aware and concern of metacognitive aspects, such as

knowledge and regulation of cognition, as well as resource management aspects. A

comparison between the two research groups indicated that online students provided

more statements related to cognitive strategies and regulation of cognition (8 % and

42 %, respectively) than on-campus F2F students (5 % and 17 %, respectively). These

results suggest that online students are self-conscious about mastery learning and infor-

mation processing with relation to learning from distance. The online DL environment

enabled students to recite and summarize different parts of the lecture and to assemble

all parts to generate a better understanding of the learning materials. In addition, the
Fig. 1 SRL components as indicated in students’ statements, by research group



Barak et al. International Journal of Educational Technology in Higher Education  (2016) 13:35 Page 8 of 18
DL students indicated better planning, controlling, and evaluation skills for their learn-

ing process than their F2F counterparts.

In contrast, F2F students provided more statements related to knowledge of cogni-

tion and resource management (41 % and 37 %, respectively) than DL students (20 %

and 30 %, respectively). F2F students stated that they have little self-discipline to learn

from distance and that they were concerned with the fact that in online settings they

might not have enough interactions with one another and the lecturer. As part of the

resource management component, F2F students claimed that they come to the campus

for other courses and that distance learning does not give them any advantage. In

contrast, online DL students pointed out that learning from a distance gives them flexi-

bility with respect to time, pace, and place. Table 1 presents selected examples of DL

and F2F students’ statements identified as SRL components.

Concerning Cognitive strategies, the DL and F2F students presented similar state-

ments about mastery learning. Students in both groups agreed that since the lecture

videos can be replayed as often as needed, they can better summarize the learning

materials. However, the DL students emphasized the importance of processing, indicat-

ing strategies for summarizing the learning material, for creating analogies, and for note

taking. It seems that the online students were more aware of the importance of infor-

mation processing strategies.

For example, Sara, a Biomedical engineering student who took the course online,

asserted: “Distance learning is a big advantage, I can summarize and process the

learning materials, write notes and comments …do it my own way, looking for more

explanations on the web to better understand the new concepts. Contrary to this,

Noreen, an Industrial Engineering student who took the regular course asserted that:

Distance learning requires the ability to concentrate and autonomously process the

information presented in the articles and the lecture videos… I am not sure that am

able to learn in such a way, I rather be in the classroom.
Table 1 Examples of SRL skills identified in students’ statements about their learning process

Main component Sub-component Group Examples

Cognition: cognitive strategies Mastery learning DL In distance learning, I can repeat the point that
I did not understand as much as I want.

F2F Online learning can be beneficiary due to the
lecture videos that can be repeatedly viewed.

Metacognition: Knowledge
of cognition

Social DL About the online forums, participating in the
same learning group throughout the semester,
strengthens the interactions between the students
and conveys more lengthy discussions.

F2F I did not choose to learn from distance because
it is very important for me to be able to interact
with the lecturer in a direct and personal matter.

Metacognition: Regulation
of cognition

Controlling DL In distance learning, I do not need to adjust myself,
I can learn slowly in my own pace.

F2F While learning in the classroom, I rarely listen
to the lecturer, so actually, I could have learned
the course from distance.

Resource management Time DL Distance learning does not limit me in time.
I do not need to attend class at a specific time.

F2F DL is more suited for working people that do
not have time to come to the campus.
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Concerning Knowledge of cognition, our findings indicated three attributes related

to personal aspects: affective, self-discipline, and knowing myself as a learner. Accord-

ing to the students’ assertions, these three attributes can facilitate productive learning

in online environment, when they are positively applied. ‘Affective’ refers to students’

feelings about learning from distance, their reaction toward the virtual learning envir-

onment, and how they perceive the online course (contents and assignments). For

example: I like learning from distance, I enjoy the idea that I can be anywhere and

still be able to hear the lecture and do my assignments. (Avi, an online student, study-

ing Industrial Engineering).

‘Self-discipline’ comes after the initial enthusiasm, helping students regulate their

learning by taking responsibility and actions to pursue their learning goals. For

example: I am aware of my responsibility, I can only trust myself …if I do not watch the

videos or thoroughly read the articles, I will not understand the learning materials and

probably fail the course. (Soraya, an online student, studying Science Education).

‘Knowing myself as a learner’ refers to the need to be familiar with one’s own

strength and weaknesses as a learner and taking actions to prosper in a certain

learning situation. For example: I am easily distracted by people or noise; this is why,

I prefer to learn on my own in a quite environment. (Raz, an online student, studying

Science Education). Another example: I am more productive in the evenings… it is

difficult for me to concentrate in the mornings. (Avi, an online student, studying

Industrial Engineering).

Overall, the online students indicated positive assertions related to the three attri-

butes. They indicated positive feelings about online learning, strong motivation to

complete the online course, and they felt confident about their learning abilities. On

the other hand, the F2F students described personal barriers for learning online, such

as low self-discipline, and were concern about not being able to learn effectively in an

online environment. For example, Kamila, an online student, studying Industrial

Engineering asserted: Distance learning can be a good idea if you have a strong will

and self-discipline. In my case, it is a problem since I tend to postpone things.

Regarding social aspects, the DL students emphasized the importance of interactions

with the lecturer and fellow students, indicating social learning as an important feature

of distance education. For example: the online forums encouraged effective communica-

tion… I participated when I needed an answer and either one of the students or the TAs

responded. (Ben, an online student, studying Industrial Engineering).

Another example: participating in the same learning group throughout the semester,

strengthened our interactions and conveyed interesting discussions. (Josef, an online

student, studying Computer Science).

Contrary to this, The F2F students indicated concerns about not having sufficient

communication with the teaching team, viewing it as an obstacle to online learning.

For example, Lili an Industrial Engineering student, asserted: I did not choose to

learn from distance because the direct interactions with the lecturer are very import-

ant to me.

In addition, statements related to task and strategy indicated that the DL stu-

dents were aware of the steps needed to be taken to study the course; whereas

the F2F students were mostly concerned about being able to ask questions during

the lecture period.
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Concerning Regulation of cognition, students from both groups indicated the import-

ance of careful planning for successful online learning. However, the F2F students pro-

vided negative statements, indicating low planning abilities. For example: I choose not

to learn from distance because I am not good in planning a learning schedule. (Basel, an

on-campus student, studying Civil Engineering).

Regarding controlling, the DL students seemed better at controlling their learning

process than their F2F peers. For example, Avi, an Industrial Engineering student,

asserted: …in online learning, I can control various aspects of learning, including the

lecture videos, which I can fast forward, stop, or replay. Students from both groups

thought that online environments are effective method for evaluation, indicating the

importance of immediate feedback and the ability to monitor their grades.

Concerning Resource management, the DL students emphasized the importance of

being independent and self-governing with relation to time and place of learning. F2F

students stated that online learning is suitable for people who work and have no time

to come to the campus, while they have no time limitations and can reach campus on a

daily basis. Both DL and F2F students presented similar statements regarding the

importance of managing information. They stated that effective online learning relies

on the organization of the course website. For example: When I was asked to perform a

task, it is easy for me to find the information on the course website. For example, for the

conformity assignment, I used the lecture notes and the related articles … all the infor-

mation was presented online in an orderly way, and in my opinion this arrangement is

very convenient. (Marcy, an online student, studying Industrial Engineering).

Based on previous work (Pintrich, 1999; Schraw, 2006; Zimmerman, 1989, Zohar &

Dori, 2012), Fig. 2 presents a summary of the SRL components as were identified in

this study. Our findings contribute two new sub-components: social in the ‘Knowledge

of cognition’ domain, and place in the ‘Resource management’ domain.
Fig. 2 SRL components identified in students’ statements about their learning process
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Students’ transfer components and their relationship with SRL

Altogether, students from both groups posed 198 questions; 112 by the on-campus

F2F students and 86 by the online DL students. Among them, 68 questions (34 %)

were identified as ‘near transfer’ (related to the course contents) and the rest, 130

questions (66 %) were identified as ‘far transfer’. The far transfer questions were

divided to three main components: Personal aspects, Family situation, and Profes-

sional career. These components were considered as cognitive transfer because they

indicated students’ ability to associate knowledge from one domain (educational

psychology) to new situations.

Regarding near transfer, analysis indicated that both F2F and DL students posed

similar percentages of questions related to course content (30 and 26 %, respectively).

Further analysis showed that the F2F students’ questions were associated with know-

ledge or comprehension - lower-order cognitive skills, while the DL students’ ques-

tions were associated with application - a higher-order cognitive skill. It seems that

while F2F students were concerned about acquiring knowledge, the DL students were

concerned about how to apply their knowledge effectively. For example, Rana, an on-

campus student in Science Education, posed the following question: What are the

ways to identify social isolation? Sara, an online student in Biomedical Engineering,

wrote: I would like to learn more about leadership development in practice - not just

what are the features, but tools that can help me achieve it.

Regarding far transfer, analysis indicated that the online DL students posed more

questions associated with family situation than the F2F students (23 % and 5 %,

respectively). For example: What is the best way to deal with children’s behavioral

problems? (R.K., male, an online student in Biology, online survey), or How can a dis-

pute between a married couple be resolved with psychological tools? (G.A. male, an

online student in Industrial Engineering, online survey). This can be explained by the

fact that more than a third of the students who elected to study from distance were

married, and some had parental responsibility.

Contrary to this, the on-campus F2F students posed more questions associated with

personal aspects than the DL students (49 and 19 %, respectively), raising concerns

about their learning abilities or issues related to relationships with others. For

example: Does the exposure and development of awareness to behavioral phenomenon

change the individual’s behavior? (L.D., female, an on-campus student in Science

Education, online survey) or How can Educational Psychology help me learn more effi-

ciently and exploit class time better? (M.S., male, an on-campus student in Mechan-

ical engineering, online survey).

Regarding professional career in industry or organizations, the online DL stu-

dents posed more questions than the F2F students (32 and 16 %, respectively).

For example: As a new employee, when and how can I express professional opin-

ions which contradict my manager’s opinion? (N.S., female, an online student in

Industrial engineering, online survey). This can be explained by the fact that

more than 60 % of the online students were working part time in the industry or

various companies. They were concerned about their behavior in the workplace

and their professional advancement. Figure 3 presents a summary of the cognitive

transfer components - near transfer (NT) and far transfer (FT), as were identified

in the question-posing assignment.



Fig. 3 Distribution of cognitive transfer (near and far) as identified in students’ questions, by research group
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The identification and codification of the transfer and SRL components enabled the

comparison between DL and F2F students, using Mann-Whitney test. Means, standard

deviations, and the results of the U-test, are presented in Table 2.

Table 2 shows that the DL students indicated statistically significant higher means

for both SRL and transfer skills than the F2F students. These results may explain

students’ performance in the final examination and final project. Data indicated that,

the DL students received higher mean scores in the final examination compared to

their F2F peers (Mean = 73.20, SD = 8.53; Mean = 66.64, SD = 11.23, respectively) with

a statistically significant difference (U = 530.50, p = .009). The DL students also re-

ceived higher mean scores in the final project compared to the F2F students (Mean =

92.54, SD = 7.51; Mean = 83.16, SD = 14.07, respectively) with a statistically significant

difference (U = 384.50, p = .000). Spearman correlation test indicated a statistically

significant positive correlation between the SRL and transfer components (Spearman’s

rho = 0.28, p < .01). This suggests that students, who asserted high SRL skills, also

indicated high levels of transfer skills, and vice versa.

Summary and discussion
Self-regulation skills required for online learning

Online distance learning courses and full programs are becoming popular in higher

education as they are considered to be cost-effective and meet institutional strategies

for reaching out to diverse population of students (Allen et al., 2016; Barak et al., 2016;

Peterson & Roseth, 2016). From the students’ perspective, online distance learning

courses provide flexibility in time, place, and pace (Barak et al., 2016; Peterson &

Roseth, 2016). The rapid development of distance learning courses necessitates better
Table 2 Mann-Whitney test for SRL and Transfer components by research groups

Skill na DL students (N = 29) F2F students (N = 55) U test p <

Mean SD Min - Max Mean SD Min -Max

SRL 198 3.68 1.55 0–6 2.31 1.55 0–8 441.50 0.001

Transfer 421 5.88 2.80 0–13 4.33 2.30 0–11 563.00 0.05
an number of statement segments or posed questions
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understanding of the learning process in the online environment. Online learning elim-

inates the limitation of place, time, and pace, providing students with a high degree of

freedom. This gives students autonomy and control over where, when, and how to

study (Hong & Jung, 2011; Peterson & Roseth, 2016).

Since distance online learning is characterized with autonomy, students’ ability to

self-regulate their learning becomes a critical factor for deep and meaningful learning

(Barnard et al., 2009; Hussein-Farraj et al., 2012). Researchers have indicated the enhan-

cing effects of self-regulatory skills on academic performance in traditional classrooms

(Boekarts et al., 2000; Hadwin et al., 2011; Wolters & Hussain, 2015). Therefore, the

understanding of SRL in online learning is significant for both instructors and students

as this might positively influence learning outcomes and cognitive development

(Barnard et al., 2009; Kramarski & Michalsky, 2010).

The findings of this study support this assertion. Data indicated that both on-

campus and online students maintained that successful online learning relies on

‘cognitive strategies’ and ‘regulation of cognition’ (a metacognitive skill). The online

students indicated metacognitive skills, such as planning, controlling, and evalu-

ation skills, as essential for meaningful distance learning; while the on-campus

students asserted lack of self-discipline and limited communication skills as barriers

to distance learning.

Our findings are consistent with the work of Hong and Jung (2011), who reported

that cognition and metacognition skills seem to be among the more influential skills

that explain distance learners’ success. Studies indicated that technology-enhanced

learning environments could support self-regulatory learning skills by providing

opportunities for self-monitoring, mastery learning, peer interactions, and methods

for cognitive apprenticeship (Barnard et al., 2009; Cho & Heron, 2015; Kramarski &

Michalsky, 2010).

‘Knowledge of cognition’ is another metacognitive skill that was highly represented. It

is an important component of self-regulated learning that consists of personal, task,

and strategy (Flavell’s, 1987). In this study, we identified a fourth sub-component:

‘social’ that was highly expressed by the online students. The students asserted that by

receiving support from peers and instructors in the online environment, they were bet-

ter able to regulate their learning and become more confident as learners. This is in

line with the findings of recent studies that indicated the importance of peer support

and scaffolding for self-regulation in the classroom (Effat & Gillies, 2015) and in online

environments (Rodicio et al., 2013).

Meaningful and effective learning depends on students’ ability to manage resources

in such a way that will fit their goals and needs (Pintrich, 1999; Wolters & Hussain,

2015). In this study, we identified time and place as two components of ‘resource

management’, as was indicated in previous studies (Pintrich, 1999; Zohar & Dori,

2012). We also identified a third component: ‘information management’, which was

not yet indicated in the literature. Similar to previous studies, in this study we found

that efficient resource management is critical for successful online learning (Hussein-

Farraj et al., 2012; Selim, 2007). The online students asserted that the availability of

the online materials on the course website and the use of the video-streaming plat-

form helped them to manage, control, and handle the volume of information. Learn-

ing environments and activities that facilitate efficient resource management are



Barak et al. International Journal of Educational Technology in Higher Education  (2016) 13:35 Page 14 of 18
significant for students’ learning process and academic success (Pintrich, 1999; Zohar

& Dori, 2012).
Cognitive transfer skills

In addition to promoting self-regulated learning, successful learning environ-

ments facilitate students’ cognitive transfer skills by taking into account their

individual needs and preferences (Ford, Smith, Weissbein, Gully, & Salas, 1998;

McCrudden, 2011; Sasson & Dori, 2012). In this study, we examined cognitive

transfer components as indicated in the questions that students posed. Both on-

campus and online students asserted near and far transfer by applying concepts

and principles, taught in the psychology course (i.e. domain knowledge and

skills), to new situations. However, the two groups differed in three main aspects.

The first difference is related to the way they applied the psychological concepts.

The on-campus students connected them to personal aspects, while the online

students connected them to professional advancement and family situations. This

can be explained by the fact that most of the students who chose to learn from

distance are already on the job market and have family responsibilities (as indi-

cated in Appendix 1).

The second difference between the two research groups is related to the transfer

component that concerns ‘course contents’. While the on-campus students referred

to acquiring knowledge, the online learning students were more concerned about

application of knowledge, a higher cognitive skill. This result strengthens the claim

that distance learning does not detract from the quality of the learning process

(Hussein-Farraj et al., 2012). It also strengthens the claim that by providing students

with relevance instructions, their transfer skills can be enhanced (McCrudden, 2011;

Sasson & Dori, 2012).

The third difference between the two research groups is related to their learn-

ing abilities. The online students indicated no concerns about their learning

abilities; they were self-confident about their ability to learn from distance. The

on-campus students, on the other hand, asserted questions related to how educa-

tional psychology can help them as learners. These findings are in accordance

with the transfer skills framework proposed by previous studies (Dori & Sasson,

2013; Sasson & Dori, 2012).

Overall, our findings indicated that students who took the online course, re-

ceived higher means for both SRL and transfer skills, compared to the on-

campus group. They also received higher mean scores on their final project and

examination. This might suggest a strong preference for online learning. However,

this is not the case. Only a third of the course students chose to study it online.

Most of the students still prefer to learn in a traditional, face-to-face, classroom

setting. Hence, higher education institutions should consider providing students

with the opportunity to choose their preferred learning environment. Their

choice can depend upon their personal situation (commitment to workplace, fam-

ily situation, commuting difficulties, etc.) or type of course (mandatory/elective,

lecture, seminar, tutorial etc.) This will enable students to explore different in-

structional settings and choose the one that most suites them at a certain period
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of their life. This adheres to the notion of adaptive education and life-long

learning.
Limitations and contributions
This exploratory study was conducted through a strict data analysis process to

establish trustworthiness by means of validity and reliability. However, as in most

studies, there are limitations that should be noted. First, the study was conducted

in one higher education institution with a relatively small number of participants

– eighty-four science and engineering students. Although the demographics of

our population was similar to that of other science and engineering universities,

further examination should be conducted in order to expand generalizability. This

can be done by conducting similar studies in diverse learning situations and edu-

cational contexts to include learners from different disciplines, age groups, and

nationalities.

Second, the participants were self-selected into the two research groups: on-campus

and online. In experimental studies, self-selection makes it difficult to determine caus-

ality. However, a randomized selection of students to either of the research groups

would have forced some of the students to learn in an environment they felt to be unfit,

thus potentially causing an ethical problem and resulting in students’ opposition and

lack of willingness to learn (Virnoche, 2008).

Overall, our study adds another layer to the growing body of knowledge on students’

preferred learning environments - on-campus vs. online and their considerations when

choosing (or not) to learn from distance.

Appendix 1
Table 3 Demographic background of F2F and DL science and engineering interviewees

Research group Pseudonyms Gender Age range Facultya Marital status + children Workplace

DL Sara Female 20–25 Bio. Eng. Single -

Marcy Female 25–30 Ind. Eng. Single Hi-tech company

Rayan Female 20–25 Ind. Eng. Married -

Soraya Female 25–30 Sci. Educ. Married + Science Laboratory

Avi Male 25–30 Ind. Eng. Married + -

Ben Male 25–30 Ind. Eng. Single Hi-tech company

Josef Male 25–30 Comp. Sci. Married + Hi-tech company

Ron Male 25–30 Biology Single Psychometric firm

Raz Male 40–45 Sci. Educ.. Married + Shipping company

Ziv Male 25–30 Ind. Eng. Single Shipping company

F2F Rana Female 18–20 Sci. Educ. Single -

Noreen Female 25–30 Ind. Eng. Single -

Kamila Female 21–25 Ind. Eng. Single -

Lili Female 21–25 Ind. Eng. Single -

Basel Male 21–25 Civil Eng. Single -

Oded Male 25–30 Sci. Educ. Married Hi-tech company
aFaculty abbreviations: Bio. Eng. Biomedical Engineering, Civil Eng. Civil Engineering, Comp. Sci. Computer Science,
Ind. Eng. Industrial Engineering, Sci. Educ. Science Education
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Appendix 2
The following paragraphs present two examples of content analysis and coding of SRL

and transfer components for the same student – Rayan who studied the course from

distance. The first example presents Rayan’s description of her learning process and the

SRL coding:

DL enables learning on my own time [Time]. If I am tired and not concentrated, I can

stop the video lecture [Controlling], and if I do not understand something, I can go back

to the lecture as many times as I need [Mastery learning]. I can summarize the material

[Processing] on my own pace [Controlling], and therefore, I plan to choose a DL course

in the next semester.

In this example, five SRL components were identified; therefore, her assertion received

five ‘SRL points’.

The next example presents Rayan’s questions and the transfer coding:

What areas in psychology are considered prominent among educational psychologists

in the last decade? [Knowledge of course content – Near transfer].

What are the ways to calm down crying children (ages 3-to-4)? [Parenthood - Far

transfer].

How can we apply social psychology principles to improve interpersonal relation-

ships? [Interpersonal relations - Far transfer].

In this example, one question was identified as ‘near transfer’ (receiving one point)

and two questions were identified as ‘far-transfer’ components, each receiving two

points; therefore, Rayan received five ‘cognitive transfer points’.
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