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Consistent with capacity theories of attention, attention can be sustained to the extent
that spare mental resources remain available. The traditional lecture in higher education
has received criticism for being too long to hold a student’s attention. This is based on
several author’s claims that there is a measurable decrement in student attention after
approximately 10-15 minutes of sustained content delivery. The present research aimed
to investigate if providing small, separate units of an asynchronous lecture is able to
enhance motivation for task engagement through perceived achievability of the learning
outcomes, and consequently, enhance sustained attention amongst postgraduate
university students. Fifty-one postgraduate psychology students were given the option to
watch either a long, single-video version of a lecture, or the same lecture delivered as
smaller separate video chunks. Key findings indicate that presenting the material as
smaller separate video units increased the perceived achievability of the learning
outcomes and reduced the number of attention lapses experienced, but not the duration
of those lapses. The shorter separate videos condition also saw greater levels of brake
taking compliance. Looking at the sample as a whole, whilst controlling for student mind
wandering tendencies, taking brakes was a significant negative predictor of attention
lapses. Taken together, this suggests taking brakes is an integral part of sustained
attention, and that chunking lectures into separate video units increases brake taking
compliance.
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In more recent years, the efficacy of the traditional lecture has come under scrutiny for its potential
lack of effectiveness, in terms of its contribution to knowledge retention and student outcomes
(Bradbury, 2016). Much of this discussion has been stimulated by a general paradigm shift in dominant
learning theory, where recent decades have seen a transition from a more passive, behaviourist view
of learning, to a more active, cognitivist constructivism approach (Evans & Waring, 2011). The
implications this has for higher education, which will be the focus of the present paper, is that more
emphasis is placed on the interaction between structural and situational characteristics of the learning
environment and human cognitive factors in the assimilation of information.

Vigilance, the ability to sustain concentrated attention over a prolonged period of time (Warm,
Parasuraman, & Matthews, 2008), is one such cognitive factor that interacts with lecture format to
determine learning outcome (Young, Robinson, & Alberts, 2009). The traditional lecture, which
typically lasts 50-60 minutes, has received criticism for being too long to hold a student’s attention
(Bradbury, 2016). This is based on several author’s claims that there is a measurable decrement in
attention after approximately 10-15 minutes of sustained content delivery. Whilst the claim of a 10-
15 minute attention span in lectures appears ubiquitous in pedagogical texts (e.g., Davis, 1993;
McKeachie, 1986; Wankat, 2002; for a review, see Bradbury, 2016), the empirical basis for this
assumption is contentious.

The aforementioned papers here, make claims not based on primary research evidence, but all cite
the same primary resource (i.e., Hartley & Davies, 1978) as the origin of the 10-15 minute attention
span assumption. A closer examination of Hartley and Davies (1978) reveals that the main focus of the
research was notetaking and not attention per se. It was observed that the quantity of notes taken by
students declined after 10-15 minutes. This has subsequently been assumed as a proxy measure for
attention. However, Hartley (Hartley & Cameron, 1967) concedes that notetaking is not a good proxy
measure for attention, and that any decline in notetaking itself could result from a synchronisation
with the amount and pertinence of the content being delivered during a lecture at any given time.
Furthermore, using a direct observation method, Johnstone and Percival (1976) observed 90 lectures
and noted that there was an attention lapse within the first five minutes of the class, and again within
the 10-18 minute point of the lecture. However, there are several noteworthy limitations in this study,
namely, 87% of the classes observed were done so by a single observer. The most obvious caveat
however, was that there was no definition provided as to what constituted an attention lapse. This is
particularly problematic when considering external observations may misinterpret a student looking
away from the front of the class as an attentional lapse, when in fact, it could represent reflective
thought and assimilation of ideas. Contrary, a student looking at the front of the class towards the
lecturer may be experiencing mind wandering and not actually focusing on the lecture content.

According to the attention-resource model (Davies & Parasuraman, 1982; see also Warm et al., 2008
for a review), mental capacity is widely considered a finite resource. This suggests attention can be
sustained to the extent that spare mental resources remain available. Once cognitive capacity has
been reached, the ability to maintain attention and process new information is hindered, as evidenced
in numerous studies within cognitive psychology and cognitive neuroscience (for a review, see
Oberauer, 2019). Studies using self-report methods demonstrate an association between difficulties
in sustaining attention and perceived increases in task workload (Warm, December, & Hancock 1996).
This evidence is corroborated with functional neuroimaging studies demonstrating that as task
workload increases, there is a restriction in blood flow to areas of the brain associated with attentional
control immediately before lapses in attention (Weissman, Roberts, Visscher, & Woldorff, 2006).
These brain areas, such as the frontal and parietal cortical regions, have been shown to be less active
even after performing cognitively demanding tasks (Lim et al., 2010), highlighting the persistent and



lasting effects of high workload on attentional processes. Experimental research has demonstrated
that the use of alerting tones and warning cues can enhance vigilance (McLean et al., 2009; O'Connor,
Robertson, & Levine, 2011). However, more practical and less intrusive solutions are required to
facilitate student’s sustained attention during lectures.

A commonly employed strategy to combat this reported attention decrement within an education
context is the use of ‘chunking’ and micro-learning (see e.g., Jahnke et al., 2020; Major & Calandrino,
2018). Although conceptually similar, there are arguably some noteworthy differences between
chunking and micro-learning. Micro-learning aims to deliver learning material in short, manageable,
and attainable packages for the learner, designed with adult-learners needs in mind with respect to
self-direction and pacing of learning. Micro-learning is often used as a prerequisite to, or means to
supplement, more formal learning, or to prepare learners for more formal learning environments
(Cole & Torgerson, 2017). Whilst still a strategy for making learning more manageable for students,
chunking is not intended as a prerequisite to more formal learning and does not necessarily require
the re-writing and re-design of existing learning material. It is a simpler restructuring process, where
existing material, within a lecture for example, is broken up into several smaller units.

Therefore, presenting information in lectures in smaller, more manageable chunks, may have the
benefit of reducing cognitive load and facilitating sustained attention. Many lecturers will naturally
divide their lectures into distinguishable but related subsections, often communicated at the start of
the lecture in the form of a lecture ‘scope’. However, as lectures chunked in this format still form a
single piece of learning material and are delivered as a single entity i.e., one recorded lecture, it may
still result in cognitive overload and make it challenging for students to sustain attention. The present
paper argues that dividing a pre-recorded lecture into more distinguishable parts, by creating a series
of smaller separate recorded units of the lecture, may facilitate student attention. It is argued that
this could be effective and explained by an increase in motivation provided by the measurable
progress effect (Rowe et al.,, 2017). From this perspective, it is argued that when goals such as
absorbing the information in a lecture are viewed by the individual as achievable, this enhances
motivation and is more likely to result in achieving the goal. By providing motivation for students by
presenting material in smaller more distinguishable and manageable chunks, this in turn is likely to
facilitate executive functions such as attention, where motivation has been demonstrated as being an
important psychological variable capable of facilitating attention. For example, Neigel et al. (2017)
demonstrated intrinsic motivation was correlated with vigilance and task engagement within a sample
of young adults. Furthermore, Esterman et al. (2014) demonstrated that participants with high
motivation, induced by external reward, had greater accuracy in a sustained attention task when
compared to non-rewarded participants. However, both sets of participants had comparable
sustained attention performance decrements over time, suggesting that both motivational lapses and
a depletion of cognitive resources can influence sustained attention.

Therefore, the present research aimed to investigate if providing small, separate units of a lecture is
able to enhance motivation for task engagement and consequently, enhance sustained attention
amongst postgraduate university students. The research tested the following hypotheses:

(H1) Perceived achievability (PA) of the lecture learning outcomes will be a positive predictor of
motivation to engage with the lecture content (ME).

(H2) PA and ME will be negative predictors of frequency of attention lapses.

(H3) PA (H3a) and ME (H3b) will be higher in the shorter videos condition compared to the one long
video condition.



(H4) Frequency and duration of attentional lapses will be lower in the shorter videos condition
compared to the one long video condition.

Method
Design

A between-subjects quasi-experimental design was used to assess the impact of asynchronous lecture
chunking format on student vigilance. The independent variable was lecture chunking format,
consisting of two conditions: one long video format; and multiple shorter videos format. The main
dependent variables of interest were the frequency of attention lapses and the duration of attention
lapses. Other dependent variables included self-report valence and arousal, as well as brake
compliance. All dependent variables were measured using a self-report questionnaire following the
respective lecture.

Participants

51 postgraduate students (of 83 enrolled) on an MSc Psychology course at Nottingham Trent
University (NTU) took part in the study. The sample was a mix of full-time and second-year part-time
students. This is considered a psychology conversion course, as students on this course do not have a
BSc undergraduate degree in psychology or equivalent. It is typically a one-year course full-time, or
two-year course if taken part-time.

Materials
Lecture

The two lecture formats were presented asynchronously on the cognitive psychology module on the
MSc Psychology Course at NTU. The long video format was a single 80-minute recorded lecture media
file. Within the video recording, the lecturer prompted students to pause the video and take a five-
minute brake three times: at the approximate (+/- 23 seconds) 20-minute; 40-minute; and 60-minute
time point. In the shorter videos condition, students were presented with the same lecture, but this
was broken down into four 20-minute shorter videos. At the end of each short video, the lecturer
encouraged students to take a five-minute brake. The topic of the lecture was theories and models
of attention, recorded by a 32-year old male lecturer from the psychology department. The vast
majority of the recording was audio only, but the lecturer appeared on the video to introduce the
lecture topic at the start of the lecture, again to prompt students to take brakes at the set times, and
finally, at the end of the lecture to guide students where to post any follow-up lecture questions.

Mind Excessively Wandering Scale (MEWS)

Mind wandering tendencies were measured using the Mind Excessively Wandering Scale (MEWS;
Mowlem et al., 2019). The MEWS was initially developed as a 15-item scale, but previous psychometric
evaluation and validation found 3 items had low factor loadings and that shortening the scale to 12-
items did not reduce its sensitivity or specificity (Mowlem et al., 2019), so the 12-item version was
used in the present study.

Arousal and valence

Self-assessment manikins (SAMs; Lang, 1980) were used to measure the participants’ subjective levels
of arousal and valence during the lecture they selected to watch. The SAMs are a non-verbal visual
assessment technique designed to measure the subjective pleasure and arousal associated with
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affective responses to a wide variety of stimuli. The SAMs were chosen to assess valence and arousal
as it has been demonstrated as a simple and efficient method for measuring affective responses to a
range of stimuli or events, are ideal for remote delivery, and have been shown to be highly correlated
with lengthier, verbal alternatives (Bradly & Lang, 1994), such as the Semantic Differential Scale (see
e.g., Russell & Mehrabian, 1977).

Vigilance

To measure the frequency of attention lapses, students were asked, ‘During the lecture you have just
watched, how many times did you notice a lapse in your attention? (E.g., mind wandering/day
dreaming/thinking about something unrelated to the lecture)’. Responses were measured on a four-
point Likert-scale and included the options: 1) not at all; 2) 1-2 times; 3) 3-4 times; 4) 5 or more times.
To measure the duration of attention lapses, participants were asked, ‘If you experienced any
attention lapses during the lecture, please estimate the average duration of those lapses.” Responses
were measured on a four-point Likert-scale and included the options: 1) a few seconds; 2) 30 seconds-
1 minute; 3) 1-2 minutes; 4) more than 2 minutes.

Brake compliance

To measure the rate of brake compliance, participants were asked ‘When prompted by the lecturer to
do so, how often did you take a brake?’ Responses were measured on a four-point Likert-scale and
included the options: 1) never; 2) some of the time; 3) most of the time; 4) always.

Perceived achievability of learning outcomes and motivation to engage

To measure the perceived achievability of the learning outcomes (PA), participants were asked ‘To
what extent do you agree with the following statement? ‘By the end of the lecture, | was able to
achieve all of the intended learning outcomes”. Participants responses were recorded on a nine-point
Likert-scale anchored at 1) completely disagree and 9) completely agree. Participants self-assessed
levels of motivation to engage with the lecture content (ME) was measured with the question ‘During
the lecture, how motivated were you to engage with the lecture content?’ Responses were recorded
on a nine-point Likert-scale anchored at 1) no motivation and 9) my maximum level of motivation.

Procedure

The asynchronous lecture was a time-tabled event which students could access from 24 hours before
the official time on the students’ timetable. On the module learning page where the lecture could be
downloaded, students were informed that they had a choice between two versions of the lecture: a
single video version; or a multiple shorter videos version. They were told that other than this structural
difference, the lecture was exactly the same in both versions and they should choose the format they
wished to watch. At this stage, participants were not aware they were taking part in a psychology
study. On the final slide of the lecture, students were invited to take part in the questionnaire phase
of the study by following either an HTML link or QR code to the Qualtrics® survey. Alongside the
guestionnaire links, students were informed that participation in the questionnaire was entirely
voluntary and did not form part of the lecture or module content. Before proceeding with the
guestionnaire, participants were informed what the study was about, their right to withdraw and right
to not take part, and participants had to agree to the consenting information to proceed. The survey
presented the questions to participants in the following order: ‘Which version of the lecture did you
just watch?’ (Long video/multiple shorter videos); Valence ratings; Arousal ratings; Vigilance-based
questions; PA; ME; brake compliance; and finally, MEWS.



Results

Preliminary analysis on the data revealed that of the 51 participants in the overall sample, 30 had
opted to watch the one long video version of the lecture, and 21 had opted to watch the shorter
multiple videos version.

Mind wandering tendencies

Internal consistency for the 12-item MEWS was high for the complete sample (a=0.89). A between-
subjects T-test was conducted to compare participant mean MEWS scores in both lecture conditions.
Results indicate that there was a non-significant difference in scores between participants in the long
video condition (26.14 [7.70]) and the shorter videos condition (24.31 [4.73]), t(49)=.77, p=.45.

Arousal and valence

Between-subjects T-tests were conducted to compare the mean valence and arousal ratings across
the two lecture conditions. Results indicate a non-significant difference between valence scores in the
long video condition (3.70 [.88]) and the short videos condition (3.53 [.83]), t(49)=.32, p=.57. There
was also a non-significant difference between arousal scores in the long video condition (3.09 [1.16])
and the short videos condition (3.07 [1.03]), t(49)=.003, p=.96. Mean valence and arousal scores were
above the mid-point of the five-point scales in both conditions, suggesting the lectures were overall
enjoyed and that participants experienced moderate levels of autonomous arousal in both conditions.

PA as a predictor of ME

To test hypothesis 1, a simple linear regression was conducted which found that PA was a significant
positive predictor of ME, F(1,49)=5.79, p=.02, R%4justea=.087. The regression coefficient, B=.34 (SE=.14)
indicated that a one-point increase in PA rating was associated with a .34 increase in ME rating.

Hierarchical regression analysis
Predicting attention lapses from MEWS, PA, ME, and brake compliance

Prior to conducting the hierarchical multiple regression, the relevant assumptions of this statistical
analysis were tested. Firstly, a sample size of 51 was deemed conservative, leading to the decision to
use the adjusted R? value as an indicator of the variance in the outcome variable explained by the
model. The assumption of singularity was also met, as the highest correlation value between the
predictor variables was r=.325, p=.02 (PA and ME). Assessment of the residuals and scatter plots
confirmed normality, linearity, and equal variances were all satisfied (Pallant, 2001).

A three-stage hierarchical multiple regression was conducted with frequency of attention lapses as
the outcome variable. Participant MEWS values were entered at stage one of the model to control for
the participants’ general mind wandering tendencies. PA and ME were entered at stage two, and brake
compliance at stage three. The hierarchical multiple regression revealed that at stage one, MEWS
scores contributed significantly to the regression model, F(1,49)=7.58, p=.008, and accounted for 11.6%
of the variance in frequency of attention lapses. The introduction of PA and ME at stage two explained
an additional .5% of the variance in frequency of attention lapses, a statistically non-significant change
(sig F change=.332), but the overall model at stage two remained statistically significant, F(3,47)=3.29,
p=.029. Finally, at stage three, brake compliance was added to the model, which explained an
additional 10.2% of the variance in frequency of attention lapses, which was a statistically significant
change (sig F change=.01). At stage three, with all predictor variables added, the model accounted for
22.3% of the variance in frequency of attention lapses, which was a statistically significant model,



F(4,46)=4.59, p=.003, but only MEWS values (B=.29, t=2.25, p=.029) and brake compliance (B=-.349,
t=2.68, p=.01) were significant positive and negative predictors, respectively, of attention lapses.

Group-level comparisons
Frequency and duration of attention lapses

A between-subjects T-test indicated that there were statistically significantly more attention lapses in
the long video condition (2.77 [.82]) compared to the shorter videos condition (2.19 [.81]), t(49)=2.48,
p=.017, d=.71, suggesting a moderate effect size. Using data only from participants who reported
experiencing at least one attention lapse, a between subjects T-test showed that there was a non-
significant difference between conditions in terms of the length of those attention lapses. The mean
attention lapse duration score was 1.87 (.87) in the long video condition, and 1.80 (1.15) in the shorter
videos condition, t(46)=.05, p=.83. Of note, only three of 51 participants reported having no attention
lapses (two from the shorter videos condition, one from the longer video condition).

PA and ME

A between-subjects T-test indicated that PA was statistically significantly higher in the shorter videos
condition (6.19 [1.36]) compared to the one long video condition (5.40 [1.10]), t(49)=2.29, p=.027,
d=.64, suggesting a moderate effect size. However, there were no statistically significant differences
found for ME between the one long video (6.00 [1.26]) and the shorter videos condition (6.24 [1.45]),
t(49)=.63, p=.535.

Brake compliance

Participants were asked ‘How often did you take a brake when prompted by the lecturer to do so?’ A
between-subjects T-test showed that there was a statistically significant difference in the amount of
brakes taken between the long video condition (2.50 [1.14]) and the shorter videos condition (3.24
[1.09]), t(49)=.38, p=.025, d=.87, suggesting a large effect size.

Discussion

In support of hypothesis 1, data analysis of the sample as a whole showed that perceived achievability
of the learning outcomes (PA) was a positive predictor of motivation to engage with the lecture
content (ME). This is an important finding, particularly considering research that demonstrates
increased motivation and engagement is associated with better learning outcomes, not only in higher
education, but for all students (Schlechty, 2001; Woolfolk & Margetts, 2007). However, a degree of
caution is required when interpreting the direction of this relationship. Research has also
demonstrated that higher achievers are more motivated (Gholami, Allahyar, & Rafik-Galea, 2012;
Maccoby, 1995). Therefore, motivation and the associated enhanced capabilities of motivated
individuals could enhance the perceived achievement of learning outcomes. As a result, the
relationship between PA and ME might be best considered as bi-directional.

The results of the present study showed that the manipulation of chunking format was associated
with changes in PA, with higher achievability ratings recorded in the separate videos format (H3a).
However, the manipulations of chunking format did not result in group-level differences in ME (H3bo),
suggesting that any reduction in attention lapses resulting from chunking format was independent of
a motivational effect. The finding that PA was greater and that attention lapses were fewer in the
separate videos condition, but that there were no differences in ME between groups, suggests
formatting recorded lectures into smaller but separate sections may make learning the content appear
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more achievable and reduce cognitive load, and therefore, reduce the number of attentional lapses
experienced by students

Perhaps unsurprisingly, stage 1 of the hierarchical regression showed that MEWS scores were a
significant positive predictor of frequency of attention lapses within the lecture. However, stage 2 of
the regression analysis failed to provide support for hypothesis 2, as PA and ME were non-significant
predictors of frequency of attention lapses when controlling for the variance accounted for by
participant MEWS scores. Further analysis revealed that adding the number of brakes taken during
the lecture significantly improved the regression model whilst controlling for MEWS, PA, and ME
scores, where an increase in the number of brakes taken predicted fewer attention lapses. Analysis of
the group-level data showed a statistically significant difference in the mean number of brakes taken
when prompted between the lecture chunking conditions, with more brakes being taken in the shorter
separate videos format. In corroboration with sample-level data analysis showing that the number of
brakes taken was a negative predictor of frequency of attention lapses, this suggests the utilisation of
brakes is an important factor in maintaining attention throughout a lecture. As the different lecture
chunking formats did not result in group-level differences in motivation, the role of brakes in
sustaining attention appears to be more in line with capacity theories of attention (see e.g., Warm et
al., 2008) rather than any attentional benefits derived from enhanced motivation (for discussion, see
Messar et al., 2016). Although there is much ongoing academic discussion on how taking brakes aids
attention (e.g., Lee et al., 2015; Schmidt, Benzing, & Kamer, 2016), one proposed theory suggests that
taking brakes appears to aid attention by allowing a replenishment of cognitive resources (Tyler &
Burns, 2008), which is consistent with capacity theories of attention.

Reasons for the finding that more brakes were taken when prompted in the shorter separate videos
condition could include the fact that they are viewed as distinct elements of a lecture and therefore,
more conducive to taking brakes between segments. Although the one long video version of the
lecture had brake prompts at the same location in the lecture as the separate videos condition, and
was also divided into within-video chunks, having the material presented within one single recording
more closely resembles live lectures where it is less common to have a brake in 1 hour lectures that
involve for example, leaving the lecture theatre, walking around, going for a refreshment, etc. In this
sense, having asynchronous lectures recorded as one single video stream more closely matches
expectations and pre-conceived behavioural scripts about the format of lectures. In addition, the fact
thatin the separate videos condition participants would have to actively locate and load the next video
segment creates a more natural brake in the material and a shift in mental set. All participants would
have to do in the long video version to not take a brake would be to simply not click pause when
prompted to take a brake, meaning there is not as obvious a switch in mental set.

In partial support of hypothesis 4, frequency of attentional lapses was statistically significantly less in
the shorter videos condition compared to the long video condition, but there were no group level
differences in terms of duration of those attention lapses. This finding suggests that the way a lecture
is chunked can affect student levels of attention. The data here suggests that this effect is independent
of the students’ motivation to engage, which was high in both conditions. This is perhaps due to the
fact that the design of the study meant that students had a choice over the format of the lecture they
watched. Consistent with self-determination theory (Deci & Ryan, 2012), being given a choice and
therefore, greater levels of control over one’s learning, can enhance the learner’s motivation to
engage with the material. An alternative explanation for the generally high levels of motivation to
engage across the sample could be accounted for by the fact this was a sample of postgraduate
students, where motivation to engage with course content is frequently shown to be higher when
compared to their undergraduate counterparts (Artino Jr & Stephens, 2009).



Caveats and future research

Whilst the results here indicate that chunking asynchronous lectures into separate video units has
benefits for perceived achievability of the learning outcomes and reduces attention lapses,
generalisability of the findings to live online or face-to-face lectures is limited. There are some key
factors that distinguish live lectures from asynchronous lectures, which includes the dynamic
relationship between teacher and student. Not only can a teacher ad hoc adapt features such as the
pitch and tone of their voice to emphasise key points and capture students’ attention if they detect
attention decrements, they can also interact with students in a much more dynamic sense compared
to pre-recorded lectures. For example, a teacher can ask students a direct question in a live lecture,
whereas questions posed in asynchronous lectures are more likely to be indirect ‘pause and reflect’
styles of questioning. Research shows that making lectures more dynamic with the inclusion of student
participation in the form of answering questions has added benefits for attention levels (Bunce, Flens,
& Neiles, 2010).

One of the key findings from the present study was that chunking recorded lectures into separate
video units encourages the uptake of brakes, which in turn, was a negative predictor of attention
lapses. Given the limited estate space at brick and mortar universities, as well as limits to teaching
staff time-based resources, it might not be practical for students to be taking frequent brakes given
the large amount of information that needs to be presented in a limited amount of time, typically one
hour. This therefore makes the recommendation of the use of regular brakes to aid attention fairly
limited to asynchronous teaching events. Future research should continue to investigate ways of
aiding student attention in live lectures without the need for regular brakes to replenish attention
resources.

The preliminary analysis of students’ affective response to the different lecture formats showed no
statistically significant difference between groups. However, approximately 60% (30/51) of the
students opted to watch the one long video version of the lecture when given the choice. This could
perhaps be due to the status quo bias effect (see e.g., Kahneman, Knetsch, & Thaler, 1991), as
attending and watching lectures is typically undertaken as a single event, rather than a series of
smaller events. In this view, watching the single video version of the lecture more closely resembles
what students come to expect of a lecture. Future research should investigate if given the choice
between long video versions and shorter multiple video versions of a lecture over time, students
would stick with their original preferences or migrate to alternative versions of the lecture, which
would provide greater insight into the students’ preferred method of learning from online
asynchronous materials.

Whilst prima facie a reduction in attention lapses is a positive factor in the learning process, future
research should assess how these structural changes to chunking relate to grade outcomes. Caution
should be taken to ensure that such chunking strategies do not result in unintended and maladaptive
outcomes. Whilst there is a large body of research demonstrating chunking aids various aspects of
memory (see e.g., Ellis, 1996), providing asynchronous lecture content as distinct video units could
result in limiting students’ ability to link the taught concepts across parts of the lecture. Therefore, the
design of asynchronous content in this format should ensure that the relationship between concepts
that may appear in separate video units are not lost.

Conclusion

The present study found that whilst controlling for student mind wandering tendencies, the number
of brakes taken during a lecture was a negative predictor of attention lapses during the lecture. The
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absence of motivation as a predictor of attention lapses suggest that brakes reduce attention lapses
by reducing cognitive load. Furthermore, chunking the lectures as smaller separate video units,
compared to chunking sections within a single longer video, resulted in more brakes being taken,
fewer attentional lapses, as well as higher ratings of perceived achievability of the learning outcomes.
Future research should investigate how these structural changes to lecture chunking format, which
show benefits for student attention, are associated with student academic performance.
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