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ABSTRACT
Foodservice training delivered through wearable computers is a new
type of instruc onal delivery method, yet li le is known about how it
impacts training outcomes. Three educa onal proper es of a
wearable computer‐based foodservice training pla orm were
compared to tradi onal, strictly video‐based, classroom training.
Results showed the eﬃciency of using the wearable computer as an
on‐the‐job training method, as par cipants required less than 50% of
the me to view and execute the training and food handling tasks
compared to the strictly video‐based group. Food industry
stakeholders should weigh the costs and beneﬁts of using wearable
computers when considering upgrading exis ng training methods.
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INTRODUCTION
Many companies struggle to ensure their employees are properly
trained and perform their prescribed job du es. It is es mated that in
2012 corpora ons spent more than $164 billion in training, much of
which failed to lead to changes in individual job performance (Miller,
2013). Eﬀec ve training of front‐line personnel is founda onal to
foodservice and has been shown to boost both employee eﬃciency
and their conﬁdence in the workplace (Aguinis & Kraiger, 2009).
Foodservice owners and managers train their workers on tasks and
procedures through diﬀerent methods and forms of instruc on.
When designing training programs, a en on must be given to the
selec on of the most eﬀec ve instruc onal media, as it can impact
learning outcomes and training transfer (Tonhäuser, Büker, Tonh, &
Laura, 2016). A review of food safety training methodologies found
that videos were the most commonly used audiovisual resource,
followed by posters, slides, illustra ons, ﬂip charts, music, and
interac ve media (Medeiros, Cavalli, Salay, & Proença, 2011).
However, improvements in the aﬀordability and design of advanced
training technologies have made computer‐based training among the
most popular instruc onal media in the foodservice industry
(Mandabach, 2007).
Computer‐based training provides a ﬂexible learning pla orm where
the employee can self‐navigate through the content at their own pace
(Pintauro, Krahl, Buzzell, & Chamberlain, 2005), saving on costs for
dedicated trainers during normal shi s (Singh, Kim, & Feinstein,
2011). Self‐naviga on through training may increase mo va on to
learn through providing foodservice workers greater individual
autonomy for their own learning (Hall, 2015). Computer‐based
training can minimize varia on in peer‐to‐peer training as well as
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inaccuracies and/or employee devia ons from established job
procedures (Hall, 2015).
Costly, high turnover rates drive the need for eﬀec ve and eﬃcient
training to ensure consistent product quality and safety. Employee
turnover rates in the fast food industry average 150% (Spencer,
2018). Replacing low paying, high turnover jobs, such as that
commonly associated with the food industry, costs employers an
average of 16% of an employee’s annual wages (Boushey & Glynn,
2012). Because many computer‐based training mediums are novel,
they have been shown to arouse increased employee interest in
rou ne training content (Fredricks, Blumenfeld, & Paris, 2004). A
study of 96 healthcare workers enrolled in safety training found
computer‐based training mo vated employees to a greater extent
than videos or rou ne lectures (Rodgers & Withrow‐Thorton, 2005).
While advantageous in some regards, there are several drawbacks to
computer‐based training, including cost concerns (Hall, 2015) and its
overall impact on learning compared to other types of instruc onal
media. Some foodservice companies may be hesitant to invest in
novel technologies that may become obsolete in a few years (Tanyeri,
2018). Concerning learning outcomes, a study comparing lecture‐
based to computer‐assisted, interac ve food safety training found
both methods were equally eﬀec ve at increasing food safety
knowledge (Costello, Gaddis, Tamplin, & Morris, 1997). Behnke and
Ghiselli (2004) found no signiﬁcant diﬀerences in knowledge reten on
scores across two groups that received menu training through either
a face‐to‐face lecture or computer. These studies are in line with
Reiser’s (2001) ﬁnding that the type of instruc onal media has
historically had minimal impact on improving the eﬀec veness of
instruc onal prac ces. From a theore cal perspec ve, the
instruc onal media serves as simply a carrier of informa on and thus
is unlikely to have a drama c eﬀect on the eﬃciency of the learning
process (Clark, 1983, 1994).
Most of the aforemen oned studies, however, are concerned with
what might now be called tradi onal, computer‐assisted methods. A
new type of instruc onal media involves the use of wearable devices
which deliver step‐by‐step instruc on while the trainee performs the
ac on. Wearable computers are increasingly being used in the
manufacturing and foodservice industry (della Cavo, 2014). A
wearable computer can be deﬁned as a “fully func onal, self‐
powered, self‐contained computer that is worn on the body… [that]
provides access to informa on” (Caudell & Barﬁeld, 2001, p. 6).
Wearable computers may take the form of smart glasses or virtual
reality headsets. This technology carries a unique set of educa onal
proper es or features (Table 1). Wearable computers such as smart
glasses can provide hands free training that could aﬀect how
eﬃciently training is viewed and executed, poten ally aﬀec ng
training expenses for companies. A new paradigm is emerging that
suggests greater organiza onal outcomes can be achieved by
educa ng workers through computer‐based training and augmen ng
worker performance with the assistance of smart glasses (Abraham &
Annunziata, 2017; Noone & Coulter, 2012). These plausible beneﬁts
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Table 1: Educa onal Proper es of Wearable Computers as a Training Delivery Method
Posi ves
Nega ves
In situ contextual informa on
Overreliance on wearable technology
Recording
Familiariza on with the technology
Simula on
Small interface
Communica on
Privacy
Engagement
Cost
First‐person view
Technical Problems
Hands free access to informa on
Legal Issues
In situ guidance
Development of so ware
Feedback
Processing power
Eﬃciency
Distrac on
Presence
Distribu on
Freed up spaces
Gamiﬁca on
Adapted from Bower and Sturman (2015)
must be weighed against some of the poten al drawbacks associated
with wearable computers as an educa onal tool (Table 1).
To date, li le is known of the impact of wearable computers on the
food industry or its func onality in a training situa on. Understanding
the func onality and limita ons of using wearable computers for
training purposes can help food industry stakeholders make be er
informed decisions about whether to supplant exis ng instruc onal
delivery methods with new technology. The objec ve of this study
was to understand proper es of wearable computer‐based
foodservice training in comparison with a more tradi onal, strictly
video‐based training pla orm. This study looked at the proper es of
eﬃciency, hands‐free access to informa on, and freed‐up space in
the work environment. Eﬃciency was evaluated, while hands‐free
access to informa on and freed‐up space in the work environment
were addressed.

content through voice commands or a scroll pad embedded in the
side frame. Using voice commands poses a poten al decreased risk of
cross contamina on in comparison to using the scroll pad.

METHODS

A team of professional videographers ﬁlmed the training content for
both treatment groups, and a university theater student with prior
ac ng experience served as the food handler. All training content was
ﬁlmed in a commercial kitchen. The training included when and how
to wash hands and a procedural learning task of making a sandwich.
These tasks were selected because: (a) poor personal hygiene such as
lack of handwashing is associated with an increased risk of foodborne
illness transmission and foodborne illness outbreaks (Food and Drug
Administra on, 2010; Todd et al., 2010), b.) low handwashing
compliance is o en observed among food handlers (Food and Drug
Administra on [FDA], 2018), and c.) procedural learning is integral in
the foodservice industry in which food handlers must remember to
prepare food products with ingredients in a speciﬁc order and/or
arrangement.

Par cipants
Prior to data collec on, approval was obtained by the University of
Arkansas’ Ins tu onal Review Board for human subjects. To recruit
par cipants, the study was posted in campus news emails sent out to
students, faculty, and staﬀ of the university. No aﬃlia on with the
university was necessary for study par cipa on. Recrui ng was
conducted on a rolling “as‐needed” basis, and par cipants were told
the purpose of the study was to understand how food handler
training aﬀects food handling outcomes. Individuals were pre‐
screened for any food allergies, food intolerances, or predisposi on
to Obsessive‐Compulsive Disorder related to excessive handwashing
behavior (Pellegrino, Crandall, & Seo, 2015). Par cipants were
balanced across the two treatment groups by age, gender,
foodservice experience, and their familiarity with technology usage.
To determine technology usage, par cipants were given a list of
common, interac ve technologies, which included smart watches,
tablets, mobile phones, computers, and digital games among others
(Agbatogun, 2013). Par cipants were asked how o en they used each
type of technology on a three‐point scale, “1 = Never”, “2 =
Some mes”, “3 = Frequently.” Adding up the total score yielded
technology usage for each par cipant.

Handwashing training for both treatment groups u lized the same
footage taken from the third‐person, or observer perspec ve. This
would be equivalent to watching a peer wash hands. Handwashing
steps were based on Centers for Disease Control and Preven on
(CDC) recommenda ons and included we ng the hands, adding
soap, 20 seconds of lathering, rinsing the hands, drying the hands,
and turning oﬀ the water with a paper towel (CDC, 2015). Par cipants
were shown four events of when to wash hands: (a) handwashing
before touching food; (b) a er cleaning; (c) a er handling pre‐cooked,
processed meat, but before handling vegetables, and (d) a er
touching money. These events were chosen, in part, due to mandates
in the 2017 FDA Food Code regarding washing hands before engaging
in food prepara on and a er events that could contaminate the
hands (FDA, 2017). The researchers recognized that handling ready‐to
‐eat pre‐cooked meat may not cons tute a hand contamina on
event. This event was used in the preliminary pilot study and could
not be edited out by the researchers given the nature of the Glass
so ware conﬁgura on. However, the event may be analogous to
training procedures on avoiding cross contamina on of allergens or
for religious food handling procedures such as halal, kosher, etc.

Research Instruments
The wearable computer used in this study was Glass, Enterprise
Edi on (Google, 2018a) (Figure 1). Glass is worn by the user like a pair
of eye glasses, and an op cal display located in the user’s ﬁeld of
vision shows training content. Users navigate through the training

For the procedural learning task, photo s lls for the Glass training
were extracted from video footage obtained simultaneously as that
used for the strictly video‐based training. Photo s lls were obtained
using a GoPro HERO4 which captures the ﬁrst‐person, or actor
perspec ve (Figure 2). This would be like watching oneself perform a
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control for diﬀerences in instruc onal media display, the video size
was calibrated to correspond with the Glass display which is
analogous to watching a 25 inch television from eight feet away
(Google, 2018b). Immediately a erwards, par cipants were ushered
into the tes ng area with sandwich materials arranged in a similar
manner as seen in the training video and available handwashing
facili es. To minimize experimenter error, the same researcher was
used to give and assess the training. Approximate me between
training viewing and execu on was two minutes. Then par cipants
were told to make a sandwich based on the training they had just
received.

Figure 1: The Wearable Computer Used in the Study.

task from a bird’s eye view. The video footage used for the sandwich
making with the strictly video‐based training was captured from the
third‐person perspec ve. The sandwich training for both training
groups included placing ten food items in a speciﬁc arrangement on a
piece of bread marked as a 2x2 grid.
Procedures
Par cipants in both training groups were told they were being trained
to make a sandwich and that handwashing was important. While both
groups executed the training content, overall me to wash hands and
make the sandwich was recorded. Time was calculated as total me
required to both view and execute the handwashing training. For the
Glass group, viewing and execu on occurred simultaneously, while
for the video group viewing and execu ng the training were two
separate events, i.e. in the classroom (viewing) and in the tes ng area
(execu on). For the video group, me to traverse between the
classroom and tes ng area was not included in the calcula ons.
Adherence to the CDC six handwashing steps and lathering me were
recorded. Lathering mes less than 20 seconds were recorded as a
missed step in the handwashing process. Par cipants were surveyed
on whether they had received food safety training prior to the study
and dura on and type of foodservice experience, if applicable. Then
par cipants were debriefed and compensated with a $20 gi card.
Video training group
Par cipants in the strictly video‐based training group viewed the four‐
minute training video from eight feet away with a 25‐inch screen. To

Glass training group
In the tes ng area with handwashing facili es and sandwich materials
arranged in a similar manner as the training, par cipants were
provided an instruc on sheet created by the training so ware
developer. This gave informa on on how to go through the training
step‐by‐step using voice ac va on and/or manually swiping and
tapping a scroll pad embedded in the temple of the glasses to
advance to the next step in the training sequence. Par cipants were
allowed to familiarize themselves with device func onality by going
through a deli slicer cleaning module un l they felt comfortable. No
deli slicer was present and par cipants were shown this training for
the sole purpose of learning how to progress stepwise through the
training. To control for naviga on type and assess hands free access
to informa on, par cipants were encouraged to advance to the next
training step by voice ac va on by saying, “next step” out loud.
However, some par cipants were not comfortable relying solely on
voice commands, necessita ng usage of the scroll pad. A er
becoming familiar with Glass, par cipants were reminded by the
researcher to complete the training by simultaneously making the
sandwich as instructed by the device.
Analy cal Procedure
Thirty par cipants were recruited and an equal ra o of men to
women were placed in each training group (5 men and 10 women)
(Table 2). Average age of the Glass group and strictly video‐based
training group was 32.1 years (SD = 12.4, range: 19‐60) and 30.0 years
(SD = 11.5, range: 20‐60), respec vely. This closely mirrors the median
age of food prepara on workers in the U.S. (31.5 years) (Data USA,
2016). There was no signiﬁcant diﬀerence between training groups in
age [t(28) = .49, p = 0.62], technology use [t(28) = .14, p = 0.89], or
foodservice experience [χ2(1) = .13, p = 0.72]. Data was analyzed
using SPSS version 24.

Figure 2: Comparison of Sandwich Training between Training Methods. First‐person Perspec ve Photo S lls were Used for the Wearable
Computer Training (Le ) and a Third‐person Perspec ve Video was Used in the Video Training (Right).
The Journal of Foodservice Management & Education
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Table 2: Demographic Characteris cs of the Wearable Computer and
Video Training Groups
Wearable
Video
Computer
Age (average, years)
32.1 ± 12.4
30.0 ± 11.5
Gender
Male
5
5
Female
10
10
Food service
None
8
7
experience (years)
<1
2
3
1‐3
2
1
4‐7
2
4
8+
1
‐
Type of food service
Restaurant
4
3
experience
Cafeteria
1
2
Catering
‐
1
Other
‐
‐
Mul ple
2
2
Prior food safety
Yes
7
6
training
No
8
9

RESULTS
Average me to view and execute the sandwich and handwashing
training for the Glass and strictly video‐based training group was 4
minutes 15 seconds (SD = 33 seconds) and 6 minutes 43 seconds (SD =
36 seconds), respec vely. All par cipants in the Glass group made the
sandwich in the exact way informed by the training, receiving an
average score of 10 out of a possible 10. Average sandwich score in
the strictly video‐based group was 5.1 (SD = 2.3, range = 2‐10). All
par cipants washed hands both mes as designated in the training.
Average lathering me before making the sandwich for the Glass and
strictly video‐based training groups was 24.5 seconds (SD = 7.2, range
= 12‐43) and 19.7 seconds (SD = 8.7, range = 3‐37), respec vely.
Average lathering me before handling vegetables a er touching pre‐
cooked, processed meat for the Glass and strictly video‐based training
groups was 19.8 seconds (SD = 8.8, range = 0‐30) and 21.3 seconds
(SD = 8.7, range = 3‐45), respec vely. There was no signiﬁcant
diﬀerence between the training groups in lathering mes for before
making the sandwich [t(28) = 1.63, p = 0.11] and before handling
vegetables a er touching pre‐cooked, processed meat [t(28) = ‐.48, p
= 0.64].
DISCUSSION
The purpose of the study was to explore the educa onal proper es of
wearable computers that included eﬃciency, hands free access to
informa on, and freed up spaces in the work environment. Eﬃciency
was evaluated, while hands‐ free access to informa on and freed‐up
space in the work environment were addressed. The strictly video‐
based training group required over 50% more me to receive and
execute the training compared to the Glass group [6 minutes 43
seconds (SD =36 seconds) compared to 4 minutes 15 seconds (SD = 33
seconds)]. Wearable computers such as smart glasses show poten al
to expedite and to impact food handler training posi vely. However,
more research is needed that determines whether this poten al is
realized across a diverse workforce with diﬀerent comfort levels in
learning and using new technology (Ravichandran, Cichy, Powers, &
Kirby, 2015). Recent labor trends indicate more older workers are
being employed in the foodservice industry (Pa on, 2018). Older
foodservice workers have expressed frustra on with computer‐based
training and may require one‐on‐one assistance that increases the
overall cost of training (Ravichandran et al., 2015).
Having access to the training material through hands‐free voice
ac va on or manual scrolling allowed some par cipants in the Glass
The Journal of Foodservice Management & Education

group to receive on‐the‐job training. A study that assessed hygiene of
food contact surfaces in a catering establishment found 19.4% of
surfaces that included cu ng boards, meat slicers, and countertops
were considered dirty ( >100 CFU/25 cm2) (Garayoa, Díez‐Leturia, Bes‐
Rastrollo, García‐Jalón, & Vitas, 2014). This highlights the advantages
of hands‐free access to training content through voice ac va on,
which could decrease the risk of cross contamina on between food,
food contact surfaces, and the instruc onal media. Concerning freed‐
up space in the work environment, foodservice kitchens may face
space limita ons, as smaller work areas allow food handlers quick
access to ingredients. Addi onally, some tasks such as properly
cleaning food equipment may require more than a poster on a wall to
explain the procedure properly, rendering paper‐based training
manuals imprac cal.
CONCLUSIONS AND APPLICATIONS
Foodservice owners and managers have a need to train employees
quickly and eﬀec vely, given high turnover and the resul ng training
costs. While the type of instruc onal media may not have signiﬁcant
eﬀects on learning outcomes, it does oﬀer diﬀerent proper es, uses,
and conveniences. The present study examined three proper es
oﬀered by wearable computers in juxtaposing Glass and strictly video‐
based training. This informa on could beneﬁt foodservice
stakeholders conduc ng cost‐beneﬁt analysis on whether to
modernize training programs by u lizing wearable computers.
The cost of wearable computers compared to more tradi onal forms
of instruc onal media should be considered in light of the possibility
of me savings. While computer‐based training allows employers to
save money through decreasing the need for paper manuals (Hall II,
2015) this must be weighed against the cost of using the technology.
The smart glasses used in the study cost between $1200‐$1400 per
pair, though ren ng the devices remains a poten al cos ng op on for
foodservice en es. As with any piece of equipment, foodservice
en es would need to consider the device’s durability and
maintenance needs balanced against the possibility of it being
damaged or stolen. One device has the capacity to train an unlimited
number of workers one at a me (limited by ba ery life). As implied,
training mul ple workers simultaneously would necessitate mul ple
devices, which would also drive up training costs.
More research is needed that compares the me required to design
and execute training with wearable computers compared to strictly
video‐based methods or paper‐based training manuals. Crea ng a
workﬂow and embedding video instruc ons in the smart glasses
ranged from 2‐3 hours. While the researchers did not me
par cipants on how long it took them to learn how to operate the
smart glasses, this me cost of computer‐based training should also
be examined.
The experiment had several limita ons. The study was a laboratory
experiment, and future research should assess wearable computer
use in the context of an opera onal foodservice environment.
Qualita ve research with industry stakeholders on the advantages
and disadvantages of using wearable technology to train workers
would provide needed perspec ves to supplement the present
study’s ﬁndings. The study was limited to 15 par cipants per group,
and future studies should compare trainings with a larger sample size.
Addi onally, the exact number of par cipants in the Glass group that
used voice ac va on or manually scrolling was not determined, but
rather only that a por on of par cipants fell into either category.
Future research should seek to be er understand the factors that
inﬂuence the preferred choice for comple ng training. Future studies
could also compare and quan fy cross contamina on events between
using solely voice ac va on or manually scrolling.
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The researchers were mindful of the impact an observer may have on
an employee performing a behavior, commonly known as the
Hawthorne eﬀect (Latham, 2012). The researchers endeavored to
minimize the impact of the Hawthorne eﬀect by u lizing the same
experimenter for both the wearable computer and strictly video‐
based training groups. In addi on, the eﬃciency of both trainings
was measured, rather than focusing solely on the compliance with
handwashing behavior which has been shown to be inﬂated by the
presence of an observer (Srigley, Furness, Baker, & Gardam, 2014).
Time to become familiar with and learn how to operate the smart
glasses was not recorded by the researchers and future studies should
measure this input.
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