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a b s t r a c t

This study investigates the effectiveness of a video tutorial for software training whose
construction was based on a combination of insights from multimedia learning and
Demonstration-Based Training. In the videos, a model of task performance was enhanced
with instructional features that were intended to be particularly effective insofar as they
addressed four key processes in observational learning (i.e., attention, retention, repro-
duction and motivation). An experiment with two conditions was reported. The control
condition consisted of only demonstration videos. The experimental condition included a
review after task demonstration to provide additional support for retention. The videos
taught Word formatting tasks. The 73 participants came from elementary and secondary
school. During training, video playing was followed by task practice. After training, a post-
test was administered. Engagement data showed that demonstration videos were played
almost completely (93%). Reviews fared worse (32%). Motivation increased significantly
with training regardless of condition. Task performance also increased significantly from
pre-test (29%) to training (84%) and post-test (71%). In addition, results for performance
during and after training were significantly better for the experimental condition than the
control condition. The discussion argues that the demonstration videos provide a viable
way to support task completion. To further improve learning, better understanding of
learners' retention processes is needed.

© 2017 Published by Elsevier Ltd.
1. Introduction

Videos have rapidly become immensely popular. Technological developments have contributed to their growth in
popularity, with computers becoming substantially cheaper, faster and equipped with storage capacities that have expanded
frommegabytes to gigabytes and terabytes. Likewise, programs for producing videos have become cheaper and easier to use.
Improved possibilities for sharing have further contributed to the rising popularity of videos. Ready distribution is now
commonplace, with YouTube remaining the top source for all types of videos.

This paper's focus is on how-to videos. Their primary function is to support task performance; they are job aids whose
foremost purpose is to enable or guide task completion (Kim et al., 2014). Examples of how-to videos that support task
completion can be found on thewebsites of manufacturing companies, among other places. Ikea is one firm that has produced
such videos. Ikea videos can be found in a “How to build” section on the company website, but the same videos are more
conveniently located on YouTube (Ikea, 2017; May 1). All Ikea assembly videos on YouTube have the same look and feel (and
background music). A brief introduction shows the materials, tools and people (1 or 2) needed for assembly. Step-by-step
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instructions follow, in which real people model correct task completion. The actors, dressed in Ikea uniform, silently
demonstratewhat to do; there is no spoken narrative. Their modeling actions are supported with brief captioned descriptions
(e.g., “Make sure grooved sides are facing in”), signaling techniques (arrows, zooming in and out) and small, on-screen
displays of the required (or wrong) materials. The statistics for the YouTube video on, say, the assembly of the PAX ward-
robe, reveal that it has been viewed 316,200 times, which illustrates its popularity. Other Ikea assembly videos had reached
between 59,175 and 447,961 views when last checked.

Some how-to videos must also serve an additional role, however; namely, to support learning. In addition to enabling task
completion, these videos should support procedural knowledge development. In these cases, the videos are tutorials that
must establish a basic level of task competence that equips users with the capacity to (quickly learn to) perform other, similar
tasks (e.g., Carroll & Rosson, 1987; Fu & Gray, 2004). Videos for software training often fall within this category.

Production of such videos can be a profitable business, as shown by the example of Lynda, an online education company. In
2015, LinkedIn purchased the website Lynda.com for the amount of $1.5 billion. One reason for the deal was so that the
LinkedIn website could indicate an available job plus skills requirements, and direct a possible applicant to a video tutorial
from Lynda.com that trained the desired skills (Kosoff, 2017; May 2). Software makers also produce video tutorials for their
users. For instance, Adobe offers several video tutorials on Premiere Pro (Adobe, 2017; May 12), Microsoft does the same for
Word (Microsoft, 2017; May 12) as does TechSmith for Camtasia (TechSmith, 2017; May 10).

On the Lynda, Adobe, Microsoft and TechSmith websites, tutorials for software training are framed as recorded demon-
strations. They display an animated screen recording that is accompanied by a spoken narrative. This is considered the
standard and preferred format for video instruction for software usage (Plaisant & Shneiderman, 2005). Unfortunately, there
is no published information about the design characteristics and effectiveness of the tutorials on these company websites, to
our knowledge. The question thus arises what are the design characteristics of an effective software tutorial. This paper
suggests that a primary vehicle for facilitating immediate task performance in such a tutorial is a demonstration. Because
software tutorials are a special type of how-to video that must also facilitate learning, additional instructional support is
needed. This study investigates whether complementary video reviews enhance retention over and above other instructional
features.
2. A theoretical model for software training with video

Combined insights from Demonstration-Based Training (DBT) and multimedia learning theory form the basis for our
construction of a video tutorial for software training. DBT claims that a model of task performance that the user can mimic
should form the heart of a DBT-based video tutorial for software training. It further states that instructional support is needed
to increase learning from such a model (Grossman, Salas, Pavlas, & Rosen, 2013; Rosen et al., 2010). According to DBT, these
supportive features should address themain processes involved in observational learning that were distinguished by Bandura
(1986), namely, attention, retention, practice and motivation. Multimedia learning theory (see Mayer, 2014a) complements
the DBT view with important insights on (limitations of) cognitive processing and with empirically tested design principles.
The influence of both views is seen in the theoretical model for video construction that formed the basis for the videos that
were constructed and tested in the present study (see Fig. 1). A recent paper by Brar and van der Meij (2017) gives a detailed
account of the model. The interested reader is referred to that paper for a description.

Notice that the theoretical model includes both user characteristics and situational variables. One user characteristic that
should always be considered when seeking to optimize observational learning is prior knowledge. Multimedia research
generally shows that low prior knowledge users benefit considerably from instructional support, while high prior knowledge
users may not need such support, and can even be hindered by its presence (Kalyuga, 2007; Mayer, 2014a). Situational
variables constrain the design guidelines that can be applied. For example, the theoretical model presented in Fig. 1 con-
centrates on the individual user working alone at his or her computer. We have therefore excluded instructional features that
involve instructor-led support.

In the theoretical model, the instructional features are connected to the observational learning process on which they
presumably have the strongest impact, but clearly they can affect more than a single process. To support learning, a minimum
requirement would be that at least one instructional feature should be included for each of the four observational learning
processes. But in a more realistic, practical scenario, several features for each process should be incorporated in the design.
3. On including reviews in instructional videos for software training

Several recent studies (H. van der Meij, 2014; H. van der Meij & van der Meij, 2014; J. van der Meij & van der Meij, 2015)
have investigated the effectiveness of video tutorials for software training that were designed according to the theoretical
model presented in Fig. 1. These studies all involved very similar demonstration videos for software training, with regard to
both the content they taught (i.e., formatting tasks in Word), and the presence of certain instructional features coupled with
the demonstration of task performance. Mean success rates of over 80% for (aided) task performance during training were
consistently reported. In other words, the data revealed that users understood the videos well enough to let them perform the
modeled procedures. However, when learning of the instructed tasks was tested, a significant decline was found, with mean
success rates often dropping to below 70% for (unaided) task performance. This finding points to a lack of retention-related
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Fig. 1. Theoretical Model for video construction for software training. Highlighted features (in red) were incorporated in the design of the tutorial in this study.
These features and their supporting evidence are described in the Method section. (For interpretation of the references to colour in this figure legend, the reader
is referred to the web version of this article.)
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processing. In other words, these studies suggest that additional, dedicated instructional support may be needed to enhance
storing a procedure in long-term memory.

Reviews would appear to be ideal for supporting this aspect of the user's retention process. As a recap of the main events
involved in task performance, in order, the review provides the user with an overview of the main issues or events in a
procedure, and gives a summary of how task completion is organized. A review also provides the user with a concise
repetition or replay that should benefit memory storage. Alternatively, its presence may offer the user a second chance to
learn; it may compensate for any possible mind wandering whenwatching the demonstration. In addition, a review can serve
as a frame of reference for the user's own summary of a procedure. When a demonstration video is complemented with a
review, the user can compare it to the self-constructed summary. When the user notices an important discrepancy, this can
result in replaying a section of the demonstration video, among other things.

Very little research appears to have been done on reviews. A literature search for empirical studies on the effectiveness of
reviews in instructional videos revealed no hits. In addition, the meta-analysis of expository animations by Ploetzner and
Lowe (2012) did not report a single case involving reviews among the 44 empirical studies that were analyzed. When our
search was extended to include summaries used with texts, the pursuit was only slightly more fruitful, yielding only a few
older studies (e.g., Christensen & Stordahl, 1955; Hartley, Goldie, & Steen, 1976; McLaughlin Cook, 1981; Vezin, Berge, &
Mavrelis, 1973). Recent research appears to have ignored predefined text summaries, concentrating instead on summaries
self-generated by students (e.g., Gil, Bråten, Vidal-Abarca, & Strømsø, 2010; Leopold, Sumfleth, & Leutner, 2013; Westby,
Culatta, Lawrence,&Hall-Keyon, 2010). The older studies were discussed by Hartley and Trueman (1982), who also conducted
five consecutive experiments on how summaries and their placement affect retention. The overall finding for these
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experiments was that text summaries consistently improved retention for summarized content. In addition, summaries
presented before and after a text were found to be equally effective.

In view of these considerations, we conducted two follow-up studies (H. van der Meij & van der Meij, 2016a, 2016b) to
investigate the effectiveness of reviews. The content and design of the videos in these studies were again comparable to what
was used in the earlier research. These studies included an experimental (demonstrations with reviews) and control con-
dition (demonstrations only). In both studies, comparison of task performance showed a statistically significant advantage for
the review condition. In the first study, mean success rates for aided task performance were high for both the experimental
and control conditions (88% and 86%, respectively). Participants in the review condition outperformed those in the control
condition on unaided task performance, with a mean success rate (86%) that approximated the training result, whereas those
in the control condition showed a drop (77%). In the second study, participants in the review condition outperformed control
condition participants on both aided and unaided task performance. This experiment differed from the first in the absence of
user control. Video play was strictly controlled by the experimenter, with each demonstration (and review) video being
shown only once to the whole group via an Interactive Whiteboard. Not surprisingly, this restricted viewing led to sub-
stantially lower absolute scores on task performances.

Both experiments also found that the training significantly increased the user's motivation (i.e., task relevance and self-
efficacy). In addition, the first study found that the review condition increased task relevance perceptions more than the
control, while the second study found that the review condition yielded a higher increase in self-efficacy than the control.

4. Experimental design and research questions

The current empirical study further investigated the effectiveness of reviews in instructional videos for software training.
The study consisted of two conditions. The experimental condition included a tutorial with demonstration and review videos
for each task. In contrast, the control condition presented a tutorial with demonstration videos only. Four research questions
were investigated.

Research question 1: How engaging are the videos? Earlier research did not record engagement. This is an omission because
it is a prerequisite for learning. This study looked at coverage and total play time as a measure of engagement. Coverage refers
to the percentage of a video that was set in play mode. Total play time is the total amount of time that a video was set in play
mode. For both measures, no differences between conditions were expected.

Research question 2: How well do the videos support self-efficacy development? Earlier research showed that the videos
increased the users’ self-efficacy beliefs significantly and substantially. A similar effect was expected in the present study. It
was hypothesized that the gain in self-efficacy would be higher in the review condition.

Research question 3: How effective are the videos? Earlier research showed that the videos significantly increased the users’
rate of successful task performance. A similar effect was expected in the present study. In addition, it was hypothesized that
there would be a stronger increase in the review condition because of the contribution reviewsmake to the retention process.

Research question 4: What is the relationship between the final appraisal of self-efficacy and success on the post-test? This
question investigated whether students’ final self-efficacy was aligned with their post-test score. Based on the literature
(Bandura, 2012; Komarraju & Nadler, 2013; Stajkovic & Luthans, 1998), it was hypothesized that there would be a significant,
positive relationship.

5. Method

5.1. Participants

Seventy-seven participants took part in the study. Three participants from this group were excluded because they did not
take the pre-test; one participant was excluded because of missing engagement data. The participants came from three
classrooms. One classroomwas students in the sixth (and highest) grade of an elementary school. The two other classrooms
were students in the first grade in secondary education. The mean age of the 36 male and 37 female participants was 12.8
years. Participants were randomly assigned to the control or experimental condition, after stratification for school and gender.
All instructional materials, including the software, were in the participants’ native language.

5.2. Instructional materials

Video tutorial. The tutorial used revolved around formatting texts in Microsoft Word. The tasks that were taught were
anchored in the user's task domain (M1). The principle of domain anchoring has been advocated by the minimalist approach
to software training (H. van der Meij & Carroll, 1998). More generally, one of Merrill’s (2002) first principles of design is for
instructions to revolve around tasks that are interesting, relevant and engaging for the audience. In the videos, domain
anchoring was achieved by instructing participants about important features of reports that must regularly be produced for
school.

The basic tutorial (for both the experimental and the control conditions) was organized in ‘chapters’with paragraphs that
gave access to the videos. Covering all of the chapter topics in a single demonstration video would make the instructions too
complex. Therefore, each chapter was split into meaningful and manageable video clips. Chapter 1 included two videos, on



H. van der Meij / Computers & Education 114 (2017) 164e174168
adjusting the left-hand and right-handmargins of a text document. Chapter 2 included four videos, on formatting paragraphs,
citations, and lists. Chapter 3 presented three videos, on creating an automatic table of contents.

The segmentation of the chapters led to relatively short video clips (under 2 min). Empirical research on video length (M4)
indicates that shorter videos are more likely to prevent early dropout by viewers (Guo, Kim, & Rubin, 2014; Wistia, 2012). In
addition, empirical research has repeatedly found that segmentation (R1) enhances learning from multimedia (e.g.,
Margulieux, Guzdial,& Catrambone, 2012; Mayer& Pilegard, 2014; Schittek Janda et al., 2005). An instructional feature that is
often mentioned together with segmentation is the inclusion of pauses (R4). Two-second pauses were included in the video
clips when there was an event boundary. During such pauses no new (visual or auditory) information was provided to the
user; the video simply progressed without stating or showing anything novel. Pauses give the user a brief moment to digest
the dynamic (transient) nature of video. Multimedia studies have shown that pauses can enhance learning (e.g., Hassanabadi,
Robatjazi, & Savoji, 2011; Lusk et al., 2009; Spanjers, van Gog, & van Merri€enboer, 2012).

The presentation of the chapters and clips followed a simple-to-complex sequence (R3) (vanMerri€enboer& Sweller, 2005).
For instance, the clip on adjusting the left margin appeared before the clip on adjusting the right margin, because it involved a
similar but slightly easier positioning of the cursor.

The tutorial was presented on a website (see Fig. 2). The left-hand section containing the menu with the table of contents
was permanently visible. Clicking on a chapter title led to presentation of a list of the corresponding formatting tasks
addressed within that chapter. Clicking on a paragraph title changed its color, and made the task demonstration or review
video available. The top of the video screen section on the right displayed the paragraph title, and the type of video (i.e.,
demonstration or review). To start the video, the participant pressed a prominent play button. When the video started
playing, a toolbar appeared that afforded user control (A4) with the usual options of play, pause, resume and stop. Empirical
studies have generally reported positive effects of user control on learning from dynamic visualizations (e.g., Berney &
B�etrancourt, 2016; H€offler & Schwartz, 2011; Merkt & Schwan, 2014).

Construction of the core component of task demonstrationwas based on two important design considerations concerning
the choice of solutionmethod and nature of the visual and auditory presentation. Software programs usually providemultiple
options for how to complete a task. The designer of an instructional video must therefore choose what method(s) to instruct.
For a tutorial, the advice is to present only a single method and to choose the one that is easiest to accomplish (Price &
Korman, 1993; Renkl, 2014; Smith & Ragan, 2005). For this reason, the tutorial used in the present study consistently pre-
sented a single, menu-based method. Furthermore, as advised, it included animated screen recordings with narration
(Plaisant & Shneiderman, 2005). Multimedia research has cautioned against using a computer-generated voice for the
narration (Mayer, 2014b). The narration in the videos therefore came from a real person (i.e., a native, female speaker).

The demonstration videosmodeled task completion in a step-by-step fashion. The first part of the narrative supported goal
setting. AWord file was shown on the screen and the narrator drew the participants'attention to the formatting problem that
it presented. Thereafter, the demonstrations displayed the correct task procedure to participants. Signaling (A1) techniques
such as zooming-in and highlighting drew attention to vital screen objects or areas. Eye-movement studies have shown that
signals tend to have an attention-drawing effect in multimedia design (e.g., Boucheix & Lowe, 2010; Ozcelik, Arslan-Ari, &
Fig. 2. Screenshot of the website for the video tutorial.
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Cagiltay, 2010; de Koning, Tabbers, Rikers, & Paas, 2010) and that their presence generally enhances learning (e.g., Amadieu,
Marin�e, & Laimay, 2011; Jin, 2013; Richter, Scheiter, & Eitel, 2015).

Action steps were narrated in the form of commands (e.g., “Click the left mouse button”, or “Drag the margin to 2.5 cm”).
This is a recommended form of address for action steps in software instructions (Farkas, 1999; Price & Korman, 1993). In
contrast, therewere personalizedmessages when the narrative drew participants' attention to screen changes (e.g., “You now
see a dotted line”, and “You can see that the margin has become wider”). Multimedia research has frequently indicated that
usage of personal pronouns helps create a conversational (versus formal) style (M2) that contributes to motivation as well as
learning (e.g., Mayer, Fennell, Farmer, & Campbell, 2004; Reichelt, K€ammerer, Niegemann, & Zander, 2014). Recent empirical
research has suggested that culture and the duration of the training can reduce the effectiveness of this design feature (e.g.,
Brom, Bromov�a, Dĕchtĕrenko, Michaela Buchtov�a, & Pergel, 2014; Ginns, Martin, & Marsh, 2013). The pace (A3) of the videos
was largely dictated by the narrative. The female voice-over went at a normal speaking rate, yielding a mean words-per-
minute (wpm) count of 125. This falls within the range of 125e150 wpm found to be the average rate of human speech
(Fulford, 1992). The mean length of the task demonstration videos was 1.14 min (range 0.43e1.46). The total length of all
demonstrations was 8.15 min.

The review videos (R5) (re)modeled task completion in a more succinct form. The task instructions in the narrative were
framed to align with the user's presumed mental rehearsal. That is, they were personalized to take an “I” perspective (e.g., “I
must click on…”, and “I should select…”). The mean length of the review videos was 25 s (range 20e36). The total length of
all reviews was 3.48 min.

Practice files. Production processes could not be directly supported by the videos. Therefore, the experimental procedure
incorporated periods of practice (P1) during training. There was a built-in moment to practice a task immediately after the
video(s) on that task. This practice timing (P2) optimized the chances of successful task achievement during training, but
could be less effective for supporting learning (Helsdingen, van Gog, & van Merri€enboer, 2011). During practice, the partic-
ipants worked on practice files (P3) that were visibly (but not structurally) different from the example document in the video.
Practice files contribute to the effectiveness and efficiency of the user's hands-on practice (H. van der Meij & Carroll, 1998).
Tasks completed when working with the practice files were scored in the same way as in the performance tests (see section
5.3 below) to obtain a performance measure during training.

Instruction booklet. A paper booklet guided participants through the experimental procedure by telling themwhen to play
a video, and when to switch to practice. The participants in the control condition were always directed to play the task
demonstration first and then engage in practice on that task. The participants in the experimental conditionwere directed to
play the task demonstration first and then play the review, before being invited to practice. The booklet followed a task
sequence that was identical with the website's table of contents.

5.3. Measurement instruments

Performance tests. There were three nearly identical performance tests (i.e., pre-test, training, and post-test). Each test
included items for all six main formatting tasks in the videos. During testing, participants manipulated dedicated Word files.
These files all differed in surface features, but had the same underlying structure (i.e., formatting problem). A score of 0 points
was awarded for a task that was not completed correctly. Correct task completion yielded a score of 1. Two formatting tasks
(i.e., citations and lists) were judged on the achievement of two distinct sub-goals, yielding a maximum score of 8 for each
test. Scores were converted to percentage of possible points. Reliability analyses using Cronbach's alpha led to satisfactory
results for the three performance tests: pre-test (a ¼ 0.67), training (a ¼ 0.66), and post-test (a ¼ 0.68).

Self-efficacy Questionnaires. Self-efficacy was assessed with a paper-and-pencil questionnaire administered before and
after training. These questionnaires included items addressing each of the six main formatting tasks. Participants responded
to statements about formatting (e.g., “I can present a nicely structured list”, and “I know how to indent the first line of a new
text segment”) on a 7-point Likert scale. Following Hartley and Betts (2013), positive responses were placed to the left. That is,
the scale values ranged from very well (1) to very poorly (7). These scores were reversed for data presentation (i.e., a higher
number refers to higher self-efficacy) because such values are easier to read. Reliability analyses using Cronbach's alpha led to
satisfactory results for initial (a ¼ 0.71), and final self-efficacy (a ¼ 0.77).

User logs. A logging program connected to a database was employed to gather activity statistics (i.e., playing, stopping,
pausing, or rewinding) for each video second. A popular engagement measure in data mining is “total time engagement”. This
measure typically includes moments of video play, but also pauses, replays and rewinds (see Guo et al., 2014; Wistia, 2012).
The present study assessed engagement in two slightly different ways.

First, because we were interested in how much of the video was played and potentially viewed, we measured coverage,
which we took as the number of video seconds that were presented at least once in play mode. It was expressed as a per-
centage of the total number of seconds in the video. The length of each video formed the baseline. To illustrate, the length of
the video for adjusting the right-hand margin was 55 seconds (i.e., s). When the user log revealed that the number of unique
(non-overlapping) play moments was 40 s, coverage was computed to be 73% (40/55). Coverage thus signaled whether a
video was played, and therefore potentially viewed, in its entirety. A 0% coverage score indicated that the video was never set
in play mode. A score of 100% was the maximum, indicating that each and every video second was played at least once.

The secondmeasure of engagement was total play time. This measure takes the total number of seconds of video played as
a percentage of the total number of seconds in all of the videos (477 s for demonstrations, and 255 s for reviews). Any score



H. van der Meij / Computers & Education 114 (2017) 164e174170
above 100% indicates that some sections of the videos were played more than once. For instance, if the user log revealed that
demonstration videos were played for a total of 527 s, total play time would be 110% (527/477).
5.4. Procedure

The experiment was conducted in two sessions that took place in the schools’ computer rooms. The first session began
with a 5-minute introduction of the study, after which the initial self-efficacy questionnnaire and pre-test were completed
(20 min). Training took place one or two days later with separate sessions for the control and experimental groups. Each
training beganwith awhole group introduction (10min) inwhich participants weremade acquaintedwith thewebsite, video
types and access. Usage of the instruction booklet was also explained. Participants were further instructed to play or replay
sections of a video until they felt sure they could complete the task. They were told that they were not allowed to return to a
task video once they started the practice item for that task. (User logs revealed that such look-backs were scarce.) Participants
were told to work independently and to call for assistance only when stuck. During training, the participants wore head-
phones. The maximum time for training was 45 min. After a 5-minute break, the final self-efficacy questionnaire was
adminstered (3 min). It was followed by the post-test (20 min).
5.5. Analysis

A check on the random distribution of participant characteristics such as age, gender, motivation and prior knowledge (i.e.,
pre-test) revealed no statistically significant differences for conditions. Tests on assumptions on normality of distribution, and
homogeneity of variance revealed violations for dependent variables (i.e., coverage, self-efficacy, performance tests).
Therefore, we reported the outcomes from non-parametric tests (i.e., Mann-Whitney U test, and Wilcoxon matched-pairs
signed rank T-test). The degrees of freedom reported for these findings occasionally differ due to missing data. Due to
miscommunication, the initial motivation questionnaire was administered to only a subsample of participants. Tests in the
predicted direction were one-tailed, with alpha set at 0.05.
6. Results

6.1. Engagement

Table 1 shows the findings for coverage, organized by condition and video type. In both conditions, the mean coverage for
demonstrations was above ninety percent, virtually the same across conditions. Furthermore, analysis of the findings for the
separate task demonstrations revealed that mean coverage scores ranged from a low of 85.1% to a high of 98%. In short, the
findings show that most participants chose to play most of the demonstrations in the tutorial.

Mean coverage for the review videos was just over 30%. The difference in coverage between reviews and demonstrations
was statistically significant, T(36) ¼ 5, p < 0.001. Analysis of separate review videos further revealed considerable differences
for mean coverage, ranging from a low of 17.4% to a high of 67.4%. The highest coverage was for the first task in the tutorial; all
later review videos had mean scores of 37% or below.

The total play time for all demonstrations in both conditions was just over 100%. For the demonstrations, the control
condition had a total play time of 102% (SD ¼ 15.0), while the experimental condition had a score of 100% (SD ¼ 22.2). The
difference between conditions was not statistically significant. The total play time for all reviews was 30% (SD ¼ 35.2). The
difference in total play time between reviews and demonstrations was statistically significant, F(1,35) ¼ 130, p < 0.001.
6.2. Self-efficacy

Data about initial self-efficacy, available from only one classroom, indicated that participants began training with a mean
score of 3.61 (SD ¼ 1.45), which is slightly below the scale mean value of 4. After training, the mean rose to 6.45 (SD ¼ 0.71).
This was a statistically significant improvement, T(21) ¼ 231, p < 0.001. Participants in the review condition ended training
with higher self-efficacy scores (n¼ 36,M¼ 6.63, SD¼ 0.45) than those in the control condition (n¼ 34,M¼ 6.27, SD¼ 0.88).
This difference was not statistically significant.
Table 1
Mean coverage (standard deviation) per condition and video type.

Condition Demonstrations Reviews

Mean (SD) Mean (SD)

Control (n ¼ 37) 94.1% (10.7) n.a.
Review (n ¼ 36) 92.0% (13.9) 32.5% (34.7)
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6.3. Performance test scores

Table 2 shows that the success rate on the pre-test was just under 30%. During training this rose to an average success rate
of 84%, which is a statistically significant gain over the pre-test score, T(72) ¼ 2.481, p < 0.001. Conditions differed for task
performance scores during training. Comparison of these success rates showed a statistically significant advantage for par-
ticipants in the review condition over those in the control condition, U(72) ¼ 801, p ¼ 0.035 (one-sided).

The average success rate on the post-test was 71%. Compared to the results obtained during training, this was a statistically
significant decrease, T(65) ¼ 190,5, p < 0.001. However, compared with the pre-test scores, the difference was still positive
and statistically significant, T(67) ¼ 2.056, p < 0.001. Conditions also differed for scores on the post-test. Participants in the
review condition had a statistically significant higher success rate on this test than did those in the control condition,
U(67) ¼ 699, p ¼ 0.038 (one-sided).
6.4. Self-efficacy and post-test

There was a positive and statistically significant relationship between final self-efficacy and post-test score, r(66) ¼ 0.395,
p ¼ 0.001. This finding shows that participants who expressed higher confidence in successful task completion of trained
tasks after training also did better on the subsequent final performance test than participants with lower post-training self-
appraisals.
7. Conclusion and discussion

The coverage data clearly show that the demonstration videos engaged the participants. All of these videos were played
almost completely, regardless of whether they appeared at the start, in the middle or at the end of the tutorial. The exper-
imental setting of the study may have contributed to the high level of coverage, but presumably the design of the tutorial is
also to be credited. The theoretical model suggests that the instructional features related to affective outcomes are primarily
responsible for high engagement with the demonstrations.

The coverage data for reviews show that engagement with this type of video was meager to poor. While the first review
still received fairly high coverage, immediately thereafter interest waned. It seems reasonable to assume that this signals that
participants actively engaged with the first task review to get acquaintedwith what new information this type of video had to
offer. The coverage data suggest that the first impression was enough to make the participants decide that reviews did not
need to be played in full, or could be ignored altogether.

The meager to poor coverage for reviews may have at least three different grounds. One, the demonstration videos were
designed with instructional support that addressed key processes and conditions in observational learning. The demon-
strations may thus have given the participants a sufficiently clear view of what they needed to learn, obviating the need for
reviews. Two, task execution in the review used the same text file as in the demonstration. This has the advantage that it gives
the participant the impression that nothing new was being taught, that the review involved the same task completion in
condensed form. Perhaps using a different file for the formatting task in the reviewwould have led the participants to keep on
playing it longer. The variation might raise motivation, but it might decrease transparency of the link between demonstration
and review. Three, the reviews were about one-third the length of the demonstrations. This appears to be relatively long,
especially when compared to the upper limit of 10% advocated for text summaries (e.g., Adelaide, 2014; Driscoll, 2013). In
other words, the reviews may have been a bit too long, causing early drop-out.

The mean total play time for demonstrations was about 100% and virtually the same in both conditions. In other words,
these data reveal that the average participant rarely replayed a section of a demonstration. Demonstrations tended to be
played once and almost in full, regardless of condition. In other words, participants in the control condition were not more
likely to ‘compensate’ for the absence of reviews by replaying sections of the demonstrations more often than participants
that had access to the reviews.

A significant increase in self-efficacy was found. Participants started with a moderate level of confidence in their capacity
to complete the to-be-trained tasks. After training, they had become much more confident. The performance data generally
corroborate this change in appraisal. Further support comes from the finding of a positive and significant correlation between
self-efficacy and post-test score. The gain in self-efficacy is important in itself, but it is also relevant for future actions, as high
Table 2
Mean performance (standard deviation) per condition and test type.

Condition Pre-test Training Post-test

Mean (SD) Mean (SD) Mean (SD)

Control (n ¼ 37, 36, 35)a 29.4% (24.9) 80.9% (20.0) 65.4 (27.6)
Review (n ¼ 36, 36, 32)a 29.2% (21.5) 87.9% (18.6) 77.1 (19.2)

Total (n ¼ 73, 72, 67)a 29.3% (23.1) 84.4% (19.5) 71.3 (24.6)

a The number of participants for pre-test, training and post-test.
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self-efficacy has been found to relate to people trying harder and beingmore persistent with comparable task challenges (e.g.,
Bandura & Locke, 2003; Bandura, 2012).

The prediction that final self-efficacy would be higher in the experimental condition was not confirmed. One reason for
this finding might be that there was no restriction on replaying the demonstration video or time spent on practice. Partic-
ipants in the control group could view the demonstration videos or practice the tasks until they felt self-efficacious. This
might explain why self-efficacy was same for both experimental conditions.

The outcomes for the performance tests indicate that the videos effectively supported task completion and learning.
Participants started training with a success rate below 30%. During training this increased to over 80%. Task completionwhen
practicing during training was unaided; participants were expected not to consult the task video anymore. In short, the
findings for practice tasks indicate learning. During training, the instructions for a specific formatting task immediately
preceded practice on that task. Participants probably benefitted from this proximity. In the post-test there was no such
alignment. Participants then had to face the additional challenge of selecting the proper method for each formatting task. In
other words, in addition to testing for recall of the steps in a procedure, the post-test called for knowledge of selection rules
(Card, Moran, & Newell, 1983). The data show that success rates on the post-test were indeed lower than during training, but
the average of 71% was still substantially higher than the pre-test score.

The review condition did significantly better than the control on the performance tests during and after training. These
outcomes confirm our prediction, but given the meager to poor coverage scores for reviews, this result is surprising. Does it
signal, for instance, that maybe the review served as a frame of reference for comparison to the user's own summary? Perhaps
simply beginning to watch the review prompted the users' mental rehearsal of the necessary steps, and when no discrepancy
came up immediately, the user felt confident of having a correct understanding stored in memory (and therefore did not feel
the need to watch the entire review). And how does this outcome relate to the reviews' presumed compensation for mind
wandering during the task demonstrations? And what about the possibility that reviews served as a repetition? The present
study gives no answer to these questions about the contribution of reviews to learning. It also calls for a more precise account
of what happens in retention when a user tries to commit task performance to long-term memory.

The present study represents only a first step in building understanding of what it takes to learn from observing amodel of
performance and how to support the processes involved. We have found the theoretical model quite useful for constructing
instructional videos for software training. An important advantage of this framework over other research on design principles
for video construction (e.g., Koumi, 2013; H.; van der Meij& van der Meij, 2013) is the linkagewith key observational learning
processes.

The results are promising. Motivation improved and task performance increased substantially after the demonstrations,
and task performance increased even more so after a combination of demonstration and review videos. The findings are also
in line with the outcomes of comparable earlier studies (H. van der Meij & van der Meij, 2016a, 2016b). Future research might
want to delve deeper into understanding how instructional features affect observational processes and what users remember
from an instructional video.
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