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Abstract 

E-learning systems are changing education and organizational training considerably. 
With the advancement of online-based learning systems, learner control of the 
instructional process has emerged as a decisive factor inherent to technology-based 
learning. However, the conceptual work on the role of learner control in e-learning has 
not advanced sufficiently to predict how learner control impacts e-learning effectiveness. 
To extend the research on the role of learner control in e-learning, we derive a 
conceptual framework as a reference model, which is based on cognitive and 
motivational learning theories. We then apply our framework to review 58 articles on 
learner control during the period 1996-2013. Our findings reveal how different 
individual characteristics, as well as the characteristics of the course and learning 
environment moderate the impact of learner control on learning effectiveness. Our 
analysis provides new insight into the role of learner control for e-learning effectiveness, 
as well as directions for further research. 
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Introduction 

Since the 1970s, learner control has been rooted in the individualization of instruction and the enabling of 
active learning, with learners given control of certain aspects of their learning process, including the 
sequence, content, and events of instruction (Merrill 1975; Sims 1997; Steinberg 1989; Williams 1996). 
Within this debate, the emergence of e-learning environments is believed to open up new opportunities 
for learner autonomy by increasing the flexibility of the learning process and providing access to a large 
variety of information within different time and space aspects (Sahay 2004). Accordingly, instructional 
control of the learning process has been established as a decisive factor inherent to technology-based 
learning (Granger and Levine 2010; Sitzmann et al. 2006; Zhang et al. 2004). Learner-centered 
environments are regarded as empowering learners to actively participate in the learning process and to 
emancipate themselves from predetermined knowledge (Bell and Kozlowski 2008). However, despite the 
rationale for learner control (Hannafin and Land 1997; Williams 1996), empirical work has failed to 
establish a clear positive link between learner control and e-learning effectiveness. The hypothesis that 
learners are the best judge of their instructional strategy is thus regarded with caution (Hannafin 1984; 
Kraiger and Jerden 2007; Niemiec et al. 1996). Although recent research has shifted the focus to 
identifying the underlying mechanisms of effective learner control (Vandewaetere and Clarebout 2011), 
the factors determining the impact of learner control on e-learning effectiveness are still unclear (Granger 
and Levine 2010; Kraiger and Jerden 2007; Orvis et al. 2011). 

In this article, we examine and synthesize the factors in the literature that we have found to moderate the 
effectiveness of learner control in e-learning and, thus, identify the conditions under which e-learning is 
most effective. We base our analysis on cognitive and motivational learning theories to answer the 
following research questions: What is the role of learner control regarding the effectiveness of e-learning 
systems? Which factors determine the effectiveness of learner control in e-learning? As the research 
tradition on learner control suggests that a direct relationship between learner control and e-learning 
effectiveness is too narrow (Kraiger and Jerden 2007; Williams 1996), we present a theoretical framework 
that introduces both cognitive and motivational learning processes as drivers of e-learning effectiveness. 
The framework offers a novel perspective on the underlying mechanisms that influence the impact of 
learner control on e-learning effectiveness, and integrates the different streams of research on learner 
control. More specifically, we contribute to the research as follows: First, we organize our review of the 
literature in an integrative framework as a reference model of e-learning effectiveness, which is grounded 
in cognitive and motivational learning theories. Second, we formalize the concept of learner control from 
an information systems (IS) perspective to extend earlier conceptualizations of learner control. Third, our 
literature review presents the state of the art of research on learner control and extends earlier reviews 
and meta-analyses of learner control (Kraiger and Jerden 2007; Niemiec et al. 1996; Williams 1996). 

We adopt a multidimensional perspective of learner control (Chung and Reigeluth 1992; Sims 1997) in 
order to distinguish between different types of control. The majority of research has treated learner 
control as a black box, with different types of control examined in an undifferentiated way (Granger and 
Levine 2010). E-learning has the ability to provide learners with control of not only how and what they 
learn, but also of when and where to learn – a perspective that has seldom been conceptualized. With 
virtual training becoming established practice, today’s asynchronous, self-paced online learning 
approaches are a constituent of many corporate and academic e-learning courses (ASDT 2012; Derouin et 
al. 2005; Eryilmaz et al. 2013). In the following section, we derive our theoretical framework and 
introduce the concept of learner control. Section 3 outlines the methodology of our research. In section 4, 
we apply the theoretical framework to structure the extant literature and to outline the results. We 
conclude by discussing the implications of our research and by outlining further research. 

Theoretical Framework 

Consistent with approved literature review procedures (Melville et al. 2004; Piccoli and Ives 2005), we 
develop a theoretical framework through which we organize and review the literature on learner control. 
Previous research on learner control has claimed that the ambiguous results regarding the role of learner 
control on e-learning effectiveness are due to a lack of theoretical frameworks from which inferences can 
be derived on the assignment of learner control (Milheim and Martin 1991; Reeves 1993; Scheiter and 
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Gerjets 2007; Williams 1996). In response to the inconclusive results provided in the learner control 
literature, we adopt cognitive and motivational learning theories as a theoretical basis to examine the 
determinants of individual learning behavior (Bell and Kozlowski 2008; Kinzie 1990; Williams 1996). 
Accordingly, we suggest that learner control is effective if two conditions are fulfilled: First, if learners are 
motivated to actively engage in their learning process, and, second, if learners are capable of making 
rational choices to control their learning process. Synthesizing earlier conceptualizations (Hannafin 1984; 
Sims 1997), we define learner control as the degree to which learners can decide and influence different 
aspects of their learning process (instructional control) and the learning environment (schedule control). 
Control of the learning process ranges along a continuum from complete external control – where 
learners either have no or very little control – to complete instructional control (Kinzie et al. 1988; Sims 
and Hedberg 1995). 

Motivational learning theory provides an explanation of the effects of individual, environmental, and 
course factors on learning behavior (Keller 1983). Motivation is defined as the degree of effort, direction, 
and persistence that is observed in people’s behavior (Keller 1983, p.389). It has been suggested that 
learning motivation not only leads to enhanced learning outcomes, but also to higher learning persistence, 
engagement, and lower attrition rates (Deci et al. 1991; Kinzie 1990). Based on Keller’s (1983) 
motivational design theory, learning relevance and learning expectancy have been proposed as major 
determinants of learning motivation in learner-controlled environments (Kinzie et al. 1988; Milheim and 
Martin 1991). Learning expectancy is rooted in the wider theory of learning attribution, according to 
which learners ascribe the outcomes of behavior to different external or internal factors, such as ability, 
effort, luck, or the difficulty of the learning task (Hannafin and Land 1997; Martin and Briggs 1986; 
Weiner 1985). A higher level of perceived internal control triggers increased learning motivation and 
personal effort. The perception of internal versus external control of personal success is coined in the 
concept of the locus of control (Rotter 1966). Bandura (2001) has provided a related approach to personal 
attributions with the self-efficacy concept. Self-efficacy is defined as the degree of confidence people have 
in their capability to organize and succeed in particular tasks and, thus, has an important influence on 
personal motivation. Learners with low self-efficacy tend to avoid learning situations which they believe 
exceed their abilities. As a result, self-efficacy beliefs induce learners to use self-regulative strategies and 
are therefore associated with self-regulated learning (Bandura 2001; Pintrich and De Groot 1990; 
Zimmerman 2008). Learning relevance is tied to tasks that are perceived to satisfy personal needs and 
values (Keller 1983). Motivation derives from opportunities to satisfy these needs. Depending on the 
degree of self-determination, motivation can be grouped into intrinsic, internally derived motivation and 
extrinsic, externally endorsed motivation (Deci et al. 1991). Self-determined, intrinsic motivation is 
enhanced by learning autonomy, while extrinsic motivation is, to some degree, externally endorsed and 
has been shown to have a less positive effect on learning persistence, satisfaction, and learning 
performance (Deci et al. 1991). 

Cognitive learning theory describes how individual differences determine the processing of information, 
the retrieving of knowledge, and the selection of rational choices (Gagne and Dick 1983). It has been 
suggested that students’ lacking ability to self-regulate their learning is a main reason for the poor results 
of learner-controlled course outcomes (e.g. Azevedo 2005; Sitzmann et al. 2009). Self-regulated learning 
strategies are defined as proactive processes to support the acquisition of information and skills 
(Zimmerman 2008). They include meta-cognitive strategies for planning, monitoring, and adjusting the 
learning process (Pintrich and De Groot 1990). Self-regulated learners are thus considered agents of their 
learning process as they guide and anticipate their learning goals, select courses of action, and monitor 
the learning progress (Bandura 2001). Research on learner control has also drawn on the theory of 
cognitive load (Sweller 1988) to examine the effect of learner control on mental effort in e-learning 
environments (van Merriënboer et al. 2002). Motivational and cognitive processes underlie individual 
learning behavior and are central for predicting the impact of learner control on e-learning effectiveness. 
Integrating earlier conceptual foundations (Alavi and Leidner 2001; Gupta and Bostrom 2009; Piccoli et 
al. 2001; Sharda et al. 2004) into a single framework, we separate three dimensions of e-learning 
effectiveness which form the background of our framework: (1) the instructional design, including the 
combination of learning methods and technological features that activates and guides the learning process; 
(2) the learning processes and activities through which learning occurs; and (3) learning outcomes. Our 
framework thereby systemizes and integrates prior conceptual developments into an integrative 
framework for e-learning effectiveness (see Figure 1). 
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While learner control is neither new to education nor exclusive to technology-based instruction, it has 
been suggested that the opportunity for learners to self-determine the learning process is a distinguishing 
feature of computer-based instruction compared to traditional classroom-based instruction (Granger and 
Levine 2010; Sitzmann et al. 2006). However, despite its central role for e-learning-based instruction, 
learner control has so far not been formalized from the perspective of e-learning systems. We therefore 
derive a set of five conceptual dimensions of learner control from the structural dimensions of e-learning 
systems in order to base our framework on these (see Table 1). Based on the characteristics of the e-
learning environment (Benbunan-Fich 2002; Gupta and Bostrom 2009; Piccoli et al. 2001; Sharda et al. 
2004), we thus extend and structure earlier classifications of learner control (Chung and Reigeluth 1992; 
Milheim and Martin 1991; Sims 1997). In addition, the underlying epistemological learning model 
determines the degree of learner control in an educational setting (Leidner and Jarvenpaa 1995). 
Learning models are alternative views of learning and thinking. The tendencies of e-learning 
environments to be based on differing learning models will determine the instructional design and, 
thereby, the level of control that learners have (Jonassen 1991). 

Table 1. Taxonomy of Dimensions of E-Learning and Learner Control 

E-learning dimension Learner control dimension 

Time: Timing of instructional 

events 

Timing/Pacing: Control of the time to learn and when to learn, as well as of 

the pace of instruction 

Place: Physical environment of 

instructional events 
Location: Control of the learning environment and place of instruction  

Technology: Information display 

and processing capabilities 

Navigation: Control of the sequencing of instructional material, as well as of 

the selection and design of the learning content and delivery medium  

Interaction: Type and degree of 

contact between the participants 

Interaction: Control of the virtual interaction, including the interaction with 

the instructor (learner-instructor interaction) and the other course participants 

(learner-learner interaction)  

Space: Resources and content 

available to the learner 

Content: Control of the learning topic, task, and assessment form, as well as 

of the program-generated advice referring to a suggested course of action  

 

In addition to the objective level of control contingent on the e-learning design, research has 
distinguished perceived control as the extent to which learners are aware of having control of their 
learning process (DeRouin et al. 2004; Kraiger and Jerden 2007). While the level of objective control 
determines perceived control, there is not necessarily a perfect correlation between the two. Furthermore, 
our framework depicts the behavioral learning activity as a key learning process in order to portray how 
individuals actively engage in their instruction (Alavi and Leidner 2001; Brown 2001). Control of the 
instruction has been found to stimulate learning activity by increasing the intrinsic motivation (Kinzie et 
al. 1988; Schnackenberg and Sullivan 2000; Williams 1996). However, research has also stressed that 
learner control causes distraction, disorientation, and cognitive overload (Kay 2001; Scheiter and Gerjets 
2007). To account for the different effects, our framework includes individual characteristics, as well as 



 Sorgenfrei et al. / The Impact of Learner Control on E-Learning Effectiveness 
  

 Thirty Fourth International Conference on Information Systems, Milan 2013 5 

course and environment characteristics, as moderators (Baron and Kenny 1986) of the learning process. 
We also suggest that cognitive and motivational differences, as well as personal characteristics account for 
individual characteristics, while the characteristics of the course and learning environment are contextual 
factors. Behavioral learning activities enable cognitive and affective learning outcomes which reflect the 
effectiveness of the e-learning program (Sharda et al. 2004). Cognitive learning outcomes comprise the 
gain in knowledge (Brown 2001) as well as meta-cognitive learning techniques (Azevedo 2005). In 
comparison, affective outcomes denote a variety of measures for motivational and emotional reactions 
and attitudes during and after learning. 

Methodology 

The basis of this article is a comprehensive literature review on learner control in e-learning environments. 
While previous reviews have focused on research from the field of educational psychology, we conducted a 
comprehensive review of research from different fields to account for the multidisciplinarity of the e-
learning literature. To avoid a potentially too narrow focus on selected journals, we undertook a complete 
keyword-based search of four different electronic databases for articles published between 1996 and 2013 
(see Table 2). As a first step, we reviewed articles from previous literature syntheses and meta-analyses of 
learner control (Chen and Macredie 2002; Kraiger and Jerden 2007; Niemiec et al. 1996; Steinberg 1989; 
Williams 1996) to inform our search criteria. The time frame was chosen to cover all articles published 
after the last two comprehensive reviews of learner control in e-learning (Niemiec et al. 1996; Williams 
1996). We carried out a full text search for articles containing the keywords “learner control” and/or 
“learner-controlled”. The results show that the chosen keywords also cover articles that refer to self-
directed learning, autonomous learning, and interactive learning as synonyms of learner control and are 
therefore considered to be comprehensive. To balance the relevance and manageability of the literature, 
we deliberately omitted books and unpublished manuscripts not subject to a peer review process from our 
search. This process yielded a total of 884 different articles from all the databases. We analyzed the titles 
and abstracts to identify relevant articles, focusing on three criteria. First, the articles had to involve some 
form of e-learning, including online learning, computer-based instruction, or learning with hypermedia. 
Second, since our aim was to determine the effects of learner control in e-learning environments, we 
selected only empirical articles. The search process revealed that only a relatively small number of articles 
(14%) are of a purely conceptual nature. Nevertheless, we consulted these articles for our theoretical 
analysis. Third, we excluded articles that compare the effectiveness of (learner-controlled) e-learning 
relative to classroom-based instruction (e.g. Chou and Liu 2005), as they do not allow a direct analysis of 
learner control in e-learning. Our search of the second keyword “learner-controlled” resulted in only two 
additional studies, indicating that our search was fairly exhaustive. Nevertheless, we took a further step to 
complement our sample and conducted a one-step backward search (Webster and Watson 2002) on the 
articles comprising our final sample (see below). 

Table 2. Literature Sources and Search Process 

Database EBSCO ScienceDirect Social Science Citation Index PsycINFO Backward Search 

Hits 85 623 102 74 18 

Final sample 11 21 6 10 10 

 

As a final step of the search process, we selected relevant articles based on a full-text review of the 
remaining 94 papers. Studies were excluded that did not directly focus on learner control, including 
research on learning pedagogy in e-learning (e.g. Guthrie 2010) or intelligent tutoring (e.g. Chen 2008). 
Furthermore, we excluded meta-analytic articles which report samples or results from other studies (i.e. 
(Niemiec et al. 1996, Kraiger and Jerden 2007). A total of 58 studies fulfilled all the criteria, which 
resulted in the final sample for our literature review as displayed in Table 2. We achieved the reliability of 
the final set of studies by at least two of the authors agreeing on the choice. Ambiguous articles (33 out of 
94) were discussed until agreement on inclusion or exclusion was achieved. 

An analysis of the final sample shows that 55% (32 out of 58) of the papers were published during the last 
five years (2008-2013, see Figure 2). Most of the studies employ a randomized experimental design (40), 
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a smaller number of studies are based on a field or quasi-experimental design (9 and 5 respectively). 
Three studies use self-reported survey data, while only one study uses a qualitative data collection method. 
Most of the final sample’s articles employ web-based e-learning instruction or computer-based instruction 
(34% and 30% respectively) as an object of analysis. Sixteen studies (27%) analyze hypermedia or 
multimedia systems, while online and virtual learning environments are introduced in five studies. 
Furthermore, we noted that 68% of the research investigated a sample of students in higher education, 
while only 10% analyzed e-learning systems in a work setting and 22% in a school or college setting. 

 

Results 

We applied our integrative framework to organize and interpret the obtained literature. Overall, we 
identified two categories of articles corresponding to our research questions. The first category of articles 
investigates the effectiveness of learner control in e-learning by examining the direct relationship of 
learner control on perceived learner control, learning activities, and learning outcomes. Studies in the 
second category extend the scope of learner control effectiveness to incorporate individual and contextual 
characteristics as moderators of the learning process. As a result, studies in this category provide 
conditions under which learner-controlled e-learning is most effective. Table 3 classifies the articles of the 
first category and summarizes the dimensions of learner control, learning activity, and learning outcomes 
that emerge from our literature review. We follow a concept-centric approach based on Ennen and 
Richter’s (2010) work to present our results in a structured way. Our findings are described in the 
following. 

Table 3. Concept Matrix: Direct Effects of Learner Control on Learning Activity and Learning Outcomes 

Learner 

control  

Perceived 

learner 

control 

Learning activity Learning outcomes 

Time on task Task involvement Cognitive  Affective 

Timing/ 

pacing 

2 [18,54] 7 [3,18,33,42, 

46,47,53] 

4 [3,22,50,53] 14 [3,7,8,9,18,26,27,33, 

42,46,50,54,56,58] 

8 [3,7,9,22, 

31,46,56,58] 

Location  1 [42]  1 [42]  

Navigation 
3 [18,41,51] 9 [2,3,4,15,18, 

33,35,36,53] 

5 [3,4,40,52,53] 18 [1,2,3,4,5,7,9,15,18,26, 

33,35,36,41,51,52,56,58] 

3 [51,56,58] 

Interaction 1 [51] 1 [42]   3 [7,42,51] 2 [7,51] 

Content 
4 [11,13,51, 

54] 

8 [3,10,11,15, 

36,43,46] 

7 [3,10,11,12,13 

40,43] 

12 [3,10,11,12,13,15,36, 

43,46,51,54,56] 

8 [3,12,16,31, 

40,46,51,56] 

Note: Bold numbers denote the coverage of the literature. Numbers in brackets denote studies from the data collection and are 

indicated by uppercase numbers in the reference list. Double count possible.  

 

Learner control: To obtain an overview of the dimensions of learner control, the studies were categorized 
according to the different types of control that learners had according to their analysis. Contrary to 
previous arguments (Granger and Levine 2010), we do not find that different learner control dimensions 
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have unique effects on learning activity and outcomes, although increasing the degree of learner control 
tends to increase the affective learning outcomes. Nevertheless, this result may be confounded as the 
majority of the empirical research focuses on only a few dimensions of learner control: timing, navigation, 
and content control. In comparison, location and interaction control are only examined in recent web-
based learning systems (e.g. Cao et al. 2008; Joo et al. 2013; Sun and Hsu 2013). 

Perceived learner control: Despite the theoretical rationale (DeRouin et al. 2004; Kraiger and Jerden 
2007), only a few studies address the role of individual perceptions of control. Perceived control 
corresponds to the extent that learners believe they have instructional control and is a critical condition 
for effective learning choices (Corbalan et al. 2009a; Corbalan et al. 2011; Fulton et al. 2013; Kettanaruk 
et al. 2001). Recent research shows that a higher awareness of instructional control leads to higher 
motivation in the learning phase (Vandewaetere and Clarebout 2011). Interestingly, the availability of 
control options alone, even if not directly relevant for the learning outcome such as choosing instructional 
animations, has been found to increase learning performance (Behrend and Thompson 2012, Hasler et al. 
2007). Nevertheless, the level of perceived control may diminish over time as learners get used to the e-
learning system, thus decreasing the impact of learner control on e-learning effectiveness (Sun and Hsu 
2013). Consequently, there is an indication that without the awareness of control, giving learners choices 
regarding their learning process is likely to be futile. The specific relationship between different 
dimensions and individual perceptions of control is, however, not fully comprehended. 

Learning activity: Learning activity is an aspect of the learning process that has received particular 
attention in empirical research. Empirical findings suggest that learning activity is reflected by two 
principal measures: time on task and task involvement. Time on task – including the amount of practice – 
has been posited as a relevant indicator of learning motivation and the efficiency of e-learning programs 
(Brown 2001; Salden et al. 2006). On balance, learner control tends to reduce the time on task in e-
learning courses (e.g. Lai 2001; Mihalca et al. 2011), suggesting that self-controlled learners access less 
content than system-controlled learners (Brown 2001; Tabbers and Koeijer 2010). Task involvement 
refers to the learner’s attention and mental effort directed at the learning task. On-task attention and 
meta-cognitive activity are examined as indicators of the cognitive effort involved in a learning situation 
and as an approximation of learning engagement (Brown 2001; Orvis et al. 2009; Schmidt and Ford 
2003). Mental effort is also posited as a mediator between learner control and learning performance in 
research based on cognitive load theory (Corbalan et al. 2008; Corbalan et al. 2011; Hasler et al. 2007). 
Eventually, there is evidence that a higher degree of task involvement is positively related to cognitive and 
affective learning outcomes beyond differences in time on task (Schmidt and Ford 2003). 

Learning outcomes: Consistent with previous reviews on learner control (Kraiger and Jerden 2007; 
Niemiec et al. 1996), our findings of the impact of learner control on learning outcomes is inconclusive. Of 
those studies that investigate the impact of learner control on cognitive learning outcomes (e.g. knowledge 
acquisition, Brown 2001, and learning transfer, Corbalan et al. 2011), a substantial number either reports 
an insignificant (11) or negative (6) effect, while 11 studies find a positive correlation. Studies that report a 
positive relationship between learner control and cognitive learning outcomes typically endowed learners 
with control of the pacing of the learning process (e.g. Hasler et al. 2007, Stiller et al. 2009) or with 
control of the pacing and navigation (e.g. Zhang et al. 2006, Tabbers and Koeijer 2010). Interestingly, 
there is evidence that learners in interactive web-based e-learning systems, who are provided with a lower 
level of control, appear to resort to alternative sources of information outside the primary system (Sun 
and Hsu 2013). Research has also investigated the effects of additional guidance and support mechanisms 
to complement the potentially negative impact of learner control. The impact of such features on learning 
outcomes is, however, found to be limited (Hummel et al. 2006, Yeh and Lehman 2001). For example, 
Bell and Kozlowski (2002) report that guidance systems that offer feedback and advice during the 
learning process increase learning performance early in training, but have no significant effects on the 
later stages. 

A tentative finding concerning affective outcomes is that learner control is associated with positive 
emotional reactions towards a course and the e-learning system, irrespective of the level of control 
provided (e.g. Kopcha and Sullivan 2008). Studies that found that learner’s attitudes have insignificant 
effects are mostly based on a very limited degree of learner control (Behrend and Thompson 2012, Martin 
2008, Singhanayok and Hooper 1998). Notably, satisfaction with the course increases significantly when 
the participants are provided with control of the virtual interaction (Cao et al. 2008, Sun and Hsu 2013). 
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In turn, affective outcomes seem to increase further engagement with the course and are positively related 
to learning performance (Fisher et al. 2010; Olaniran 2009). In summary, empirical evidence that 
investigates the direct effect of learner control on learning activity and learning outcomes does not 
support the claim that learner control increases the effectiveness of e-learning systems. Although the 
majority of studies finds that learner control has a positive impact on affective reactions, the effect on 
cognitive outcomes is ambiguous. 

Following our research framework, we review individual characteristics, as well as contextual factors, as 
moderators of the learning process. Articles that investigate the underlying mechanisms of effective 
learner control are classified in Table 4. The empirical evidence suggests that three classes of individual 
characteristics significantly interact with the effectiveness of learner control: cognitive differences, 
motivational differences, and personal characteristics. In addition, the characteristics of the course and 
learning environment are found to determine the underlying relationship with learner control in e-
learning. 

Table 4. Concept Matrix: Individual Differences and Contextual Factors 

Individual 

characteristics 

Cognitive differences (self-regulated learning skills, 

knowledge, cognitive ability) 
17 [6,17,18,19,23,25,29,31, 

32,33,36,37,38,44,48,49,57] 

Motivational differences (goal orientation, attributional 

style, individual attitude) 
10 [6,9,14,15,18,25,28,40, 

45,54] 

Personal characteristics (preferences for control, 

learning style, individual traits) 
12 [16,17,21,24,29,30,31, 

34,39,44,54,55] 

Course and environment 

characteristics 

Course characteristics (relevance, task complexity) 2 [20,28] 

Learning environment (learning climate, time 

constraint) 
1 [38] 

Note: Bold numbers denote the coverage of the literature. Numbers in brackets denote studies from the data collection and are 

indicated by uppercase numbers in the reference list. Double count possible.  

 

Cognitive differences: Cognitive variables refer to personal capabilities to make rational learning 
decisions and self-regulate the learning process in a learner-controlled environment (Winne 1996; 
Zimmerman 2008). Learner-controlled e-learning imposes high demands on learning self-regulation due 
to the isolation and freedom of choice (Azevedo 2005). In particular, the learning process is influenced by 
individual differences in meta-cognitive learning skills, including goal setting, self-evaluation, and 
monitoring of the learning progress (Hughes et al. 2013; Kostons et al. 2010; Schmidt and Ford 2003). 
There is strong evidence that learners who report a high level of self-regulated learning strategies perform 
significantly better in the learner control condition than learners who report a low level of self-regulation 
(Scheiter et al. 2009; Young 1996). In line with early research (Hannafin 1984; Milheim and Martin 1991), 
our analysis also confirms the significant positive influence that prior knowledge and cognitive ability 
have on the effectiveness of learner-controlled instruction. Learners who are more experienced and 
display higher learning abilities are less likely to make adverse learning decisions, thus finding it easier to 
self-regulate the learning process (Hughes et al. 2013; Moos and Azevedo 2008). In contrast, novice 
learners profit less from the additional freedom that learner controlled e-learning systems offer and are 
more likely to experience disorientation during the learning process (Scheiter and Gerjets 2007). 

Motivational differences: Research has considered intrinsic goal orientation, attitudes, and attributional 
styles as determinants of motivation-related behavior in the learning process. Individual goal orientation 
integrates a learner’s mastery and performance goals as predictors of learning activity (Brown 2001; Ely et 
al. 2009; Olaniran 2009). Mastery-oriented learners are expected to spend more time with the learning 
material and be deeper involved with the learning task, while performance-oriented learners are more 
concerned with their attainment level than others. In line with expectations, our analysis shows that 
performance orientation is negatively related to on-task attention (Orvis et al. 2009, Schmidt and Ford 
2003). A second strand of research investigates the moderating effect of attributional styles. Differences 
in attributional styles, such as inclinations to attribute personal success to external or internal causes, 
determine self-efficacy and learning motivation in learner-controlled e-learning courses (Vandewaetere 
and Clarebout 2011). For example, learners with an internal locus of control typically obtain higher 
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measures of self-efficacy and performance during an e-learning course than learners with an external 
locus of control (e.g. Chang and Ho 2009; Hughes et al. 2013; Joo et al. 2013). However, a high level of 
self-efficacy can induce learners to skip relevant tasks, thus reducing learning outcomes (Bell and 
Kozlowski 2002). Further research is therefore necessary to determine the effects of over-confidence on 
learner-controlled decisions making. 

Personal characteristics: Personal characteristics refer to relatively stable personal attributes, such as 
preferences for learner control, personal learning styles (Ford and Chen 2000), personal traits (Orvis et al. 
2011), and epistemological beliefs (Scheiter et al. 2009). Matching individual preferences for control with 
the amount of control received is shown to increase learning engagement, as well as affective and 
cognitive learning outcomes (Fisher et al. 2010). However, other studies provide evidence that a 
mismatching of preferences increases learning performance, suggesting that some learners are unable to 
choose the optimal amount of control (Hannafin and Sullivan 1996; Kopcha and Sullivan 2008). 
Individual preferences for control are in turn determined by learning styles, which presumably predict a 
student’s willingness to make use of learner control (Höffler and Schwartz 2011; Liegle and Janicki 2006). 

Course and learning environment characteristics: In light of the scarce empirical evidence, there is an 
indication that course characteristics, such as task complexity and task value, influence the effectiveness 
of learner-controlled instruction. A high degree of control is detrimental for learning outcomes when the 
learning content is complex rather than simple (Granger and Levine 2010). Furthermore, the perceived 
task value is an indicator of the relevance of the e-learning course for educational or work-related goals 
(Joo et al. 2013). Regarding the environmental factors, the learning climate, peer and supervisor support, 
as well as the work requirements have been proposed as important determinants of extrinsic motivation 
in learner-controlled training (DeRouin et al. 2004; Kraiger and Jerden 2007). In theory, a positive 
learning climate, which enhances a learner’s autonomy and participation, can significantly influence the 
effectiveness of learner-led e-learning courses. However, with the exception of Murray (1999), there is no 
empirical research on the role of environmental factors in learner-controlled courses. 

Discussion and Next Steps 

E-learning provides extensive opportunities for learners to control their instruction and learning 
processes. However, although the adoption of online learning programs has been significant in recent 
years, the capabilities and efficacy of such programs have yet to be fully investigated. As a first step, the 
presented framework conceptualizes the impact of learner control on the effectiveness of e-learning 
systems. The framework also recognizes that individual characteristics, as well as the characteristics of the 
course and learning environment, moderate the impact of learner control on learning activity and 
learning outcomes. Accordingly, our framework serves to position the influencing factors of learner-
controlled e-learning and offers a new perspective on the determinants of successful e-leaning courses. 
However, further research is required to specify the role of learning activity and the learning process in a 
learner-controlled environment. In addition, our findings provide grounds for future research to 
determine the influence of the learning environment (including the learning climate, peer and supervisor 
support) and course characteristics (content complexity, personal relevance) on learner-controlled e-
learning. 

Our research process is still in progress. In order to validate and refine our framework towards a model of 
e-learning effectiveness, we intend to corroborate the findings from the literature review within an 
organizational setting. Importantly, our selected e-learning system serves to train geographically 
dispersed employees and is based on an online learning platform that is aligned to mobile learning. As 
organizations progress toward online-based instruction, research is needed to further explore the role of 
learner control in flexible, time and place-independent e-learning systems. Following this line of thought, 
our work seeks to advance the research on e-learning effectiveness by unifying the perspectives of learner 
control, cognitive self-regulated learning, individual motivation (reflecting attribution, intrinsic and 
extrinsic motivation), and the learning environment (capturing employees’ perceptions of the 
organizational learning climate) within an integrated model. Our research thereby has significant 
implications for organizations and educational institutions employing e-learning systems and which are 
challenged by learners’ low persistence and high attrition rates (Garavan et al. 2010; Romiszowski 2004). 
In the long term, the adverse effects of learner control may predominate and adoption may be transitory. 



Curriculum and Education in IS 

10 Thirty Fourth International Conference on Information Systems, Milan 2013  

References 

The 58 articles included in our literature review are denoted by a superscript number (see Tables 3 and 4). 

Alavi, M., and Leidner, D.E. 2001. "Research Commentary: Technology-Mediated Learning: a Call for 
Greater Depth and Breadth of Research," Information Systems Research (12:1). 

1Aly, M., Elen, J., and Willems, G. 2005. "Learner-Control Vs. Program-Control Instructional Multimedia: 
A Comparison of Two Interactions When Teaching Principles of Orthodontic Appliances," European 
Journal of Dental Education (9:4), pp. 157–163. 

ASDT. 2012. "State of the Industry Report 2012: American Society for Training & Development's Annual 
Review of Workplace Learning and Development Data," American Society for Training & 
Development, Alexandria, VA. 

Azevedo, R. 2005. "Using Hypermedia as a Metacognitive Tool for Enhancing Student Learning? The Role 
of Self-Regulated Learning," Educational Psychologist (40:4), pp. 199–209. 

Bandura, A. 2001. "Social Cognitive Theory: An Agentic Perspective," Annual Review of Psychology (52), 
pp. 1-26. 

Baron, R.M., and Kenny, D.A. 1986. "The Moderator-Mediator Variable Distinction in Social 
Psychological Research: Conceptual, Strategic, and Statistical Considerations," Journal of personality 
and social psychology (51:6), pp. 1173-1182. 

2Behrend, T.S., and Thompson, L.F. 2012. "Using Animated Agents in Learner-Controlled Training: The 
Effects of Design Control," International Journal of Training and Development (16:4), pp. 263–283. 

3Bell, B.S., and Kozlowski, S.W.J. 2002. "Adaptive Guidance: Enhancing Self-Regulation, Knowledge, and 
Performance in Technology-Based Training," Personnel Psychology (55:2), pp. 267–306. 

Bell, B.S., and Kozlowski, S.W.J. 2008. "Active Learning: Effects of Core Training Design Elements on 
Self-Regulatory Processes, Learning, and Adaptability," Journal of Applied Psychology (93:2), pp. 
296–316. 

Benbunan-Fich, R. 2002. "Improving Education and Training with It," Communications of the ACM 
(45:6), pp. 94-99. 

4Bezdan, E., Kester, L., and Kirschner, P.A. 2013. "The Influence of Node Sequence and Extraneous Load 
Induced by Graphical Overviews on Hypertext Learning," Computers in Human Behavior (29:3), pp. 
870–880. 

5Boling, N.C., and Robinson, D.H. 1999. "Individual Study, Interactive Multimedia, or Cooperative 
Learning: Which Activity Best Supplements Lecture-Based Distance Education?," Journal of 
Educational Psychology (91:1), pp. 169–174. 

6Brown, K.G. 2001. "Using Computers to Deliver Training: Which Employees Learn and Why?," 
Personnel Psychology (54:2), pp. 271–296. 

7Cao, J., Crews, J.M., Lin, M., Burgoon, J.K., and Nunamaker, J.F.J. 2008. "An Empirical Investigation of 
Virtual Interaction in Supporting Learning," The DATA BASE for Advances in Information Systems 
(39:3), pp. 51-68. 

8Chandler, P., and Mayer, R. 2001. "When Learning Is Just a Click Away: Does Simple User Interaction 
Foster Deeper Understanding of Multimedia Messages," Journal of Educational Psychology (93), pp. 
390-397. 

9Chang, M.-M., and Ho, C.-M. 2009. "Effects of Locus of Control and Learner-Control on Web-Based 
Language Learning," Computer Assisted Language Learning (22:3), pp. 189–206. 

Chen, C.-M. 2008. "Intelligent Web-Based Learning System with Personalized Learning Path Guidance," 
Computers & Education (51:2), pp. 787–814. 

Chen, S.Y., and Macredie, R.D. 2002. "Cognitive Styles and Hypermedia Navigation: Development of a 
Learning Model," Journal of the American Society for Information Science and Technology (53:1), 
pp. 3–15. 

Chou, S.-W., and Liu, C.-H. 2005. "Learning Effectiveness in a Web-Based Virtual Learning Environment: 
A Learner Control Perspective," Journal of Computer Assisted Learning (21:1), pp. 65–76. 

Chung, J., and Reigeluth, C.M. 1992. "Instructional Prescriptions for Learner Control," Educational 
Technology (32:10), pp. 14–20. 

10Corbalan, G., Kester, L., and van Merriënboer, J.J.G. 2008. "Selecting Learning Tasks: Effects of 
Adaptation and Shared Control on Learning Efficiency and Task Involvement," Contemporary 
Educational Psychology (33:4), pp. 733–756. 

11Corbalan, G., Kester, L., and van Merriënboer, J.J.G. 2009a. "Combining Shared Control with Variability 



 Sorgenfrei et al. / The Impact of Learner Control on E-Learning Effectiveness 
  

 Thirty Fourth International Conference on Information Systems, Milan 2013 11 

over Surface Features: Effects on Transfer Test Performance and Task Involvement," Computers in 
Human Behavior (25:2), pp. 290–298. 

12Corbalan, G., Kester, L., and van Merriënboer, J.J.G. 2009b. "Dynamic Task Selection: Effects of 
Feedback and Learner Control on Efficiency and Motivation," Learning and Instruction (19:6), pp. 
455–465. 

13Corbalan, G., Kester, L., and van Merriënboer, J.J.G. 2011. "Learner-Controlled Selection of Tasks with 
Different Surface and Structural Features: Effects on Transfer and Efficiency," Computers in Human 
Behavior (27:1), pp. 76–81. 

Deci, E.L., Vallerand, R.J., Pelletier, L.G., and Ryan, R.M. 1991. "Motivation and Education: The Self-
Determination Perspective," Educational Psychologist (26:3-4), pp. 325-346. 

DeRouin, R.E., Fritzsche, B.A., and Salas, E. 2004. "Optimizing E-Learning: Research-Based Guidelines 
for Learner-Controlled Training," Human Resource Management (43:2-3), pp. 147–162. 

Derouin, R.E., Fritzsche, B.A., and Salas, E. 2005. "E-Learning in Organizations," Journal of 
Management (31:6), pp. 920-940. 

14Ely, K., Sitzmann, T., and Falkiewicz, C. 2009. "The Influence of Goal Orientation Dimensions on Time 
to Train in a Self-Paced Training Environment," Learning and Individual Differences (19:1), pp. 146–
150. 

Ennen, E., and Richter, A. 2010. "The Whole is More than the Sum of its Parts – Or is it? A Review of the 
Empirical Literature on Complementarities in Organizations," Journal of Management (36:1). 
pp.207-233. 

15Eom, W., and Reiser, R.A. 2000. "The Effects of Self-Regulation and Instructional Control on 
Performance and Motivation in Computer-Based Instruction," International Journal of Instructional 
Media (27:3), pp. 247–260. 

Eryilmaz, E., Ryan, T., van der Pol, J., Kasemvilas, S., and Mary, J. 2013. "Fostering Quality and Flow of 
Online Learning Conversations by Artifact-Centered Discourse Systems," Journal of the Association 
for Information Systems (14:1), p. 1. 

16Fisher, S.L., Wasserman, M.E., and Orvis, K.A. 2010. "Trainee Reactions to Learner Control: An 
Important Link in the E-Learning Equation," International Journal of Training and Development 
(14:3), pp. 198–208. 

17Ford, N., and Chen, S.Y. 2000. "Individual Differences, Hypermedia Navigation,and Learning: An 
Empirical Study," Journal of Educational Multimedia and Hypermedia (9:4), pp. 281–311. 

18Fulton, L.V., Ivanitskaya, L.V., Bastian, N.D., Erofeev, D.A., and Mendez, F.A. 2013. "Frequent 
Deadlines: Evaluating the Effect of Learner Control on Healthcare Executives' Performance in Online 
Learning," Learning and Instruction (23:0), pp. 24–32. 

Gagne, R.M., and Dick, W. 1983. "Instructional Psychology," Annual Review of Psychology (34:1), pp. 
261-295. 

Garavan, T.N., Carbery, R., O'Malley, G., and O'Donnell, D. 2010. "Understanding Participation in E-
Learning in Organizations: A Large-Scale Empirical Study of Employees," International Journal of 
Training and Development (14:3), pp. 155-168. 

19Gerjets, P., Scheiter, K., Opfermann, M., Hesse, F.W., and Eysink, T.H.S. 2009. "Learning with 
Hypermedia: The Influence of Representational Formats and Different Levels of Learner Control on 
Performance and Learning Behavior," Computers in Human Behavior (25:2), pp. 360–370. 

20Granger, B.P., and Levine, E.L. 2010. "The Perplexing Role of Learner Control in E-Learning: Will 
Learning and Transfer Benefit or Suffer?," International Journal of Training and Development 
(14:3), pp. 180–199. 

Gupta, S., and Bostrom, R. 2009. "Technology-Mediated Learning: A Comprehensive Theoretical Model," 
Journal of the Association for Information Systems (10:9). 

Guthrie, C. 2010. "Towards Greater Learner Control: Web Supported Project-Based Learning," Journal of 
Information Systems Education (21:1), pp. 121–130. 

Hannafin, M.J. 1984. "Guidelines for Using Locus of Instructional Control in the Design of Computer-
Assisted Instruction," Journal of instructional development (7:3), pp. 6–10. 

Hannafin, M.J., and Land, S.M. 1997. "The Foundations and Assumptions of Technology-Enhanced 
Student-Centered Learning Environments," Instructional Science (25:3), pp. 167–202. 

21Hannafin, R.D., and Sullivan, H.J. 1996. "Preferences and Learner Control over Amount of Instruction," 
Journal of Educational Psychology (88:1), pp. 162–173. 

22Hasler, B.S., Kersten, B., and Sweller, J. 2007. "Learner Control, Cognitive Load and Instructional 
Animation," Applied Cognitive Psychology (21:6), pp. 713–729. 



Curriculum and Education in IS 

12 Thirty Fourth International Conference on Information Systems, Milan 2013  

23Hatsidimitris, G., and Kalyuga, S. 2013. "Guided Self-Management of Transient Information in 
Animations through Pacing and Sequencing Strategies," Educational Technology Research and 
Development (61:1), pp. 91–105. 

24Höffler, T.N., and Schwartz, R.N. 2011. "Effects of Pacing and Cognitive Style across Dynamic and Non-
Dynamic Representations," Computers & Education (57:2), pp. 1716–1726. 

25Hughes, M.G., Day, E.A., Wang, X., Schuelke, M.J., Arsenault, M.L., Harkrider, L.N., and Cooper, O.D. 
2013. "Learner-Controlled Practice Difficulty in the Training of a Complex Task: Cognitive and 
Motivational Mechanisms," Journal of Applied Psychology (98:1), pp. 80–98. 

26Hummel, H.G.K., Paas, F., and Koper, E.J.R. 2006. "Timing of Cueing in Complex Problem-Solving 
Tasks: Learner Versus System Control," Computers in Human Behavior (22:2), pp. 191–205. 

27Johnson, E.P., Perry, J., and Shamir, H. 2010. "Variability in Reading Ability Gains as a Function of 
Computer-Assisted Instruction Method of Presentation," Computers & Education (55:1), pp. 209–217. 

Jonassen, D.H. 1991. "Objectivism Versus Constructivism: Do We Need a New Philosophical Paradigm?," 
Educational Technology Research and Development (39:3), pp. 5–14. 

28Joo, Y.J., Lim, K.Y., and Kim, J. 2013. "Locus of Control, Self-Efficacy, and Task Value as Predictors of 
Learning Outcome in an Online University Context," Computers & Education (62:0), pp. 149–158. 

Kay, J. 2001. "Learner Control," User Modeling and User-Adapted Interaction (11:1/2), pp. 111–127. 
Keller, J.M. 1983. "Motivational Design of Instruction," in Instructional Design Theories and Models: An 

Overview of Their Current Status, C.M. Reigeluth (ed.). Hillsdale, NJ: Lawrence Erlbaum Associates, 
pp. 383-434. 

29Kelly, D., and Tangney, B. 2006. "Adapting to Intelligence Profile in an Adaptive Educational System," 
Human Factors in Personalised Systems and Services (18:3), pp. 385–409. 

30Kettanaruk, V., Ramurthy, K., and Haseman, W.D. 2001. "User Attitude as a Mediator of Learning 
Performance Improvement in an Interactive Multimedia Environment: An Empirical Investigation of 
the Degree of Interactivity and Learning Styles," International Journal of Human-Computer Studies 
(54:4), pp. 541–583. 

Kinzie, M.B. 1990. "Requirements and Benefits of Effective Interactive Instruction: Learner Control, Self-
Regulation, and Continuing Motivation," Educational Technology Research and Development (38:1), 
pp. 5-21. 

Kinzie, M.B., Sullivan, H.J., and Berdel, R.L. 1988. "Learner Control and Achievement in Science 
Computer-Assisted Instruction," Journal of Educational Psychology (80:3), pp. 299–303. 

31Kopcha, T.J., and Sullivan, H. 2008. "Learner Preferences and Prior Knowledge in Learner-Controlled 
Computer-Based Instruction," Educational Technology Research & Development (56:3), pp. 265–
286. 

32Kostons, D., van Gog, T., and Paas, F. 2010. "Self-Assessment and Task Selection in Learner-Controlled 
Instruction: Differences between Effective and Ineffective Learners," Computers & Education (54:4), 
pp. 932–940. 

Kraiger, K., and Jerden, E. 2007. "A Meta-Analytic Investigation of Learner Control: Old Findings and 
New Directions," in Towards a Science of Distributed Learning, M.S. Fiore and E. Salas (eds.). 
Washington D.C.: American Psychological Association. 

33Lai, S.-L. 2001. "Controlling the Display of Animation for Better Understanding, Part I," Journal of 
Research on Computing in Education (33:5), pp. 1–7. 

Leidner, D.E., and Jarvenpaa, S.L. 1995. "The Use of Information Technology to Enhance Management 
School Education: A Theoretical View," MIS Quarterly), pp. 265-291. 

34Liegle, J.O., and Janicki, T.N. 2006. "The Effect of Learning Styles on the Navigation Needs of Web-
Based Learners," Computers in Human Behavior (22:5), pp. 885–898. 

Martin, B.L., and Briggs, L.J. 1986. The Affective and Cognitive Domains: Integration for Instruction 
and Research. Englewood Cliffs, NJ: Educational Technology. 

35Martin, F. 2008. "Effects of Practice in a Linear and Non-Linear Web-Based Learning Environment," 
Educational Technology & Society (11:4), pp. 81–93. 

Melville, N., Kraemer, K., and Gurbaxani, V. 2004. "Review: Information Technology and Organizational 
Performance: An Integrative Model of It Business Value," MIS Quarterly (28:2), pp. 283-322. 

Merrill, M.D. 1975. "Learner Control: Beyond Aptitude-Treatment Interactions," Educational Technology 
Research and Development (23:2), pp. 217-226. 

36Mihalca, L., Salden, R.J.C.M., Corbalan, G., Paas, F., and Miclea, M. 2011. "Effectiveness of Cognitive-
Load Based Adaptive Instruction in Genetics Education," Computers in Human Behavior (27:1), pp. 
82–88. 



 Sorgenfrei et al. / The Impact of Learner Control on E-Learning Effectiveness 
  

 Thirty Fourth International Conference on Information Systems, Milan 2013 13 

Milheim, W.D., and Martin, B.L. 1991. "Theoretical Bases for the Use of Learner Control: Three Different 
Perspectives," Journal of Computer-Based Instruction). 

37Moos, D.C., and Azevedo, R. 2008. "Self-Regulated Learning with Hypermedia: The Role of Prior 
Domain Knowledge," Contemporary Educational Psychology (33:2), pp. 270-298. 

38Murray, G.L. 1999. "Autonomy and Language Learning in a Simulated Environment," System (27:3), pp. 
295–308. 

Niemiec, R.P., Sikorski, C., and Walberg, H.J. 1996. "Learner-Control Effects: A Review of Reviews and a 
Meta-Analysis," Journal of Educational Computing Research (15:2), pp. 157–174. 

39Orvis, K.A., Brusso, R.C., Wasserman, M.E., and Fisher, S.L. 2011. "E-Nabled for E-Learning? The 
Moderating Role of Personality in Determining the Optimal Degree of Learner Control in an E-
Learning Environment," Human Performance (24:1), pp. 60–78. 

40Orvis, K.A., Fisher, S.L., and Wasserman, M.E. 2009. "Power to the People: Using Learner Control to 
Improve Trainee Reactions and Learning in Web-Based Instructional Environments," Journal of 
Applied Psychology (94:4), pp. 960–971. 

41Ozogul, G., Johnson, A.M., Atkinson, R.K., and Reisslein, M. 2013. "Investigating the Impact of Agent 
Pedagogical Agent Gender Matching and Learner Choice on Learning Outcomes and Perceptions," 
Computers & Education (67), pp. 36–50. 

Piccoli, G., Ahmad, R., and Ives, B. 2001. "Web-Based Virtual Learning Environments: A Research 
Framework and a Preliminary Assessment of Effectiveness in Basic It Skills Training," MIS Quarterly 
(25:4), pp. 401–426. 

Piccoli, G., and Ives, B. 2005. "Review: It-Dependent Strategic Initiatives and Sustained Competitive 
Advantage: A Review and Synthesis of the Literature," MIS Quarterly (29:4), pp. 747-776. 

Pintrich, P.R., and De Groot, E.V. 1990. "Motivational and Self-Regulated Learning Components of 
Classroom Academic Performance," Journal of Educational Psychology (82:1), pp. 33-40. 

Reeves, T.C. 1993. "Pseudoscience in Computer-Based Instruction: The Case of Learner Control 
Research," Journal of computer-based instruction (20:2), pp. 39–46. 

42Rienties, B., Giesbers, B., Tempelaar, D., Lygo-Baker, S., Segers, M., and Gijselaers, W. 2012. "The Role 
of Scaffolding and Motivation in Cscl," Computers & Education (59:3), pp. 893–906. 

Romiszowski, A.J. 2004. "How’s the E-Learning Baby? Factors Leading to Success or Failure of an 
Educational Technology Innovation," Educational Technology (44:1), pp. 5–27. 

Rotter, J.B. 1966. "Generalized Expectancies for Internal Versus External Control of Reinforcement," 
Psychological monographs: General and applied (80:1), pp. 1-28. 

Sahay, S. 2004. "Beyond Utopian and Nostalgic Views of Information Technology and Education: 
Implications for Research and Practice," Journal of the Association for Information Systems (5:7), 
pp. 282-313. 

43Salden, R.J.C.M., Paas, F., and van Merriënboer, J.J.G. 2006. "Personalised Adaptive Task Selection in 
Air Traffic Control: Effects on Training Efficiency and Transfer," Learning and Instruction (16:4), pp. 
350–362. 

Scheiter, K., and Gerjets, P. 2007. "Learner Control in Hypermedia Environments," Educational 
Psychology Review (19:3), pp. 285–307. 

44Scheiter, K., Gerjets, P., Vollmann, B., and Catrambone, R. 2009. "The Impact of Learner Characteristics 
on Information Utilization Strategies, Cognitive Load Experienced, and Performance in Hypermedia 
Learning," Learning and Instruction (19:5), pp. 387–401. 

45Schmidt, A.M., and Ford, J.K. 2003. "Learning within a Learner Control Training Environment: The 
Interactive Effects of Goal Orientation and Metacognitive Instruction on Learning Outcomes," 
Personnel Psychology (56:2), pp. 405–429. 

46Schnackenberg, H.L., and Sullivan, H.J. 2000. "Learner Control over Full and Lean Computer-Based 
Instruction under Differing Ability Levels," Educational Technology Research and Development 
(48:2), pp. 19–35. 

47Schwan, S., and Riempp, R. 2004. "The Cognitive Benefits of Interactive Videos: Learning to Tie 
Nautical Knots," Learning and Instruction (14:3), pp. 293–305. 

Sharda, R., Romano Jr, N.C., Lucca, J.A., Weiser, M., Scheets, G., Chung, J.-M., and Sleezer, C.M. 2004. 
"Foundation for the Study of Computer-Supported Collaborative Learning Requiring Immersive 
Presence," Journal of Management Information Systems (20:4), pp. 31-64. 

48Shute, V.J., Gawlick, L.A., and Gluck, K.A. 1998. "Effects of Practice and Learner Control on Short- and 
Long-Term Gain and Efficiency," Human Factors (40:2), pp. 296–310. 

 



Curriculum and Education in IS 

14 Thirty Fourth International Conference on Information Systems, Milan 2013  

Sims, R. 1997. "Interactivity: A Forgotten Art?," Including Special Section Youth, Internet, and Wellbeing 
(13:2), pp. 157–180. 

Sims, R., and Hedberg, J. 1995. "Dimensions of Learner Control: A Reappraisal for Interactive 
Multimedia Instruction," Twelfth Annual Conference of the Australian Society for Computers in 
Learning in Tertiary Education, J.M. Pearce and A. Ellis (eds.), Melbourne, Australia: Australian 
Society for Computers in Learning in Tertiary Education, pp. 468-475. 

49Singhanayok, C., and Hooper, S. 1998. "The Effects of Cooperative Learning and Learner Control on 
Students' Achievement, Option Selections, and Attitudes," Educational Technology Research and 
Development (46:2), pp. 17–36. 

Sitzmann, T., Bell, B.S., Kraiger, K., and Kanar, A.M. 2009. "A Multilevel Analysis of the Effect of 
Prompting Self-Regulation in Technology Delivered Instruction," Personnel Psychology (62:4), pp. 
697-734. 

Sitzmann, T., Kraiger, K., Stewart, D., and Wisher, R. 2006. "The Comparative Effectiveness of 
WebTBased and Classroom Instruction: A Meta-Analysis," Personnel Psychology (59:3), pp. 623-
664. 

Steinberg, E.R. 1989. "Cognition and Learner Control: A Literature Review, 1977–1988," Journal of 
computer-based instruction). 

50Stiller, K.D., Freitag, A., Zinnbauer, P., and Freitag, C. 2009. "How Pacing of Multimedia Instructions 
Can Influence Modality Effects: A Case of Superiority of Visual Texts," Australasian Journal of 
Educational Technology (25:2), pp. 184–203. 

51Sun, J.-n., and Hsu, Y.-c. 2013. "Effect of Interactivity on Learner Perceptions in Web-Based 
Instruction," Computers in Human Behavior (29:1), pp. 171–184. 

52Swaak, J., and De Jong, T. 2001. "Learner Vs. System Control in Using Online Support for Simulation-
Based Discovery Learning," Learning Environments Research (4:3), pp. 217-241. 

Sweller, J. 1988. "Cognitive Load During Problem Solving: Effects on Learning," Cognitive science (12:2), 
pp. 257–285. 

53Tabbers, H.K., and Koeijer, B. 2010. "Learner Control in Animated Multimedia Instructions," 
Instructional Science (38:5), pp. 441–453. 

van Merriënboer, J.J.G., Schuurman, J.G., Croock, M.B.M.d., and Paas, F.G.W.C. 2002. "Redirecting 
Learners' Attention During Training: Effects on Cognitive Load, Transfer Test Performance and 
Training Efficiency," Learning and Instruction (12:1), pp. 11–37. 

54Vandewaetere, M., and Clarebout, G. 2011. "Can Instruction as Such Affect Learning? The Case of 
Learner Control," Computers & Education (57:4), pp. 2322–2332. 

55Wang, L.-C.C., and Beasley, W. 2002. "Effects of Learner Control and Hypermedia Preference on Cyber-
Students Performance in a Web-Based Learning Environment," Journal of Educational Multimedia 
and Hypermedia (11:1), pp. 71–91. 

Webster, J., and Watson, R.T. 2002. "Analyzing the Past to Prepare for the Future: Writing a Literature 
Review," MIS Quarterly (26:2), pp. xiii-xxiii. 

Weiner, B. 1985. "An Attributional Theory of Achievement Motivation and Emotion," Psychological 
review (92:4), pp. 548-573. 

Williams, M.D. 1996. "Learner Control and Instructional Technologies," in Handbook of Research for 
Educational Communications and Technology, D.H. Jonassen (ed.). New York: Simon & Schuster 
Macmillan. 

Winne, P.H. 1996. "A Metacognitive View of Individual Differences in Self-Regulated Learning," Learning 
and Individual Differences (8:4), pp. 327–353. 

56Yeh, S.-W., and Lehman, J.D. 2001. "Effects of Learner Control and Learning Strategies on English as a 
Foreign Language (Efl) Learning from Interactive Hypermedia Lessons," Journal of Educational 
Multimedia and Hypermedia (10:2), pp. 141–159. 

57Young, J.D. 1996. "The Effect of Self-Regulated Learning Strategies on Performance in Learner 
Controlled Computer-Based Instruction," Educational Technology Research and Development 
(44:2), pp. 17–27. 

Zhang, D., Zhao, J.L., Zhou, L., and Nunamaker, J.J.F. 2004. "Can E-Learning Replace Classroom 
Learning?," Commun. ACM (47:5), pp. 75-79. 

58Zhang, D., Zhou, L., Briggs, R.O., and Nunamaker, J.F. 2006. "Instructional Video in E-Learning: 
Assessing the Impact of Interactive Video on Learning Effectiveness," Information & Management 
(43:1), pp. 15–27. 

Zimmerman, B.J. 2008. "Investigating Self-Regulation and Motivation: Historical Background, 



 Sorgenfrei et al. / The Impact of Learner Control on E-Learning Effectiveness 
  

 Thirty Fourth International Conference on Information Systems, Milan 2013 15 

Methodological Developments, and Future Prospects," American Educational Research Journal 
(45:1), pp. 166-183. 

 

 


