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This paper describes the co-design and development process of an evidence-informed e-training program (Sit-
Stand e-Guide) to support the safe and optimal use of sit-stand workstations from ergonomics and behavioural
change perspectives. Using an instructional system design process, supported by a participatory design approach,

f;::f;inning data was collected through three workshops with workplace consumers (staff [n = 5] and managers [n = 5]), and
Sit-stan(gi desk subject matter experts (n = 5). Content and learning activities were developed based on behaviour change
Ergonomics principles and optimal pedagogy. Key topics identified for the e-training were sedentary behaviour and health;

workstation set-up; and strategies for behaviour change. Learning activities (scenarios and reflection) to enhance
knowledge retention and skills implementation and an interactive one-page guide on completion were included
in the e-training. The relevance and usefulness of the training prototype were reviewed through one-to-one think-
aloud sessions with the workshop consumers (n = 5) and external health and safety professionals (n = 5)
receiving positive feedback. The Sit-Stand e-Guide is readily available for workplace implementation and eval-
uation. This paper serves as a practical guide for future training development.

Behaviour change

1. Introduction

Sit-stand workstations (SSWs) are one of the most effective work-
place interventions in reducing prolonged sitting at work, particularly
when their use is combined with training/education to raise awareness
and build a supportive culture for change (Parry et al., 2019; Shrestha
et al., 2018). SSWs interventions have been found to be successful in
increasing postural variability and decreasing short-term low back
discomfort (Agarwal et al., 2018; Ognibene et al., 2016) and offering
benefits for cardio-metabolic risk indicators when used more than 3
months (Winkler et al., 2018), without negatively impacting produc-
tivity (Gao et al., 2018; Peterman et al., 2019; Shrestha et al., 2018).
However, negative outcomes, such as increased discomfort of the right
forearm and wrist (Ebara et al., 2008), or exposure to risks of prolonged
standing (Chau et al., 2014), have been reported when support such as
education/training is not provided.

Training is defined as any strategy consisting of knowledge, skills
and behaviours that aim to facilitate the learning of specific compe-
tencies (Robson et al., 2010). Workplace interventions that used SSWs
have varied considerably in format and duration of training/education
provided on the use of the workstation. Specifically, training has ranged
from simple brief instructions (e.g., 2-min verbal instruction on its use
(Alkhajah et al., 2012)), to face-to-face training (e.g., demonstration of
workstation setup delivered by the manufacturer (Graves et al., 2015)),
through to extensive education (e.g., 3-h training with opportunities to
apply the skills and tips to maintain skills delivered by the researcher
(Riddell and Callaghan, 2020)). Although interventions that included
SSW training have been effective for most outcomes measured, evidence
suggests that the type of training and support provided to SSW users
influences the extent to which the desired behaviour changes are ach-
ieved (Chambers et al., 2019). Notably, outside of the research context,
the provision of training for SSWs within organisations seems to be
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limited (Zerguine et al., 2021). Moreover, existing online office ergo-
nomics training programs have several design weaknesses and content
limitations on SSWs, with the large majority mainly focusing on the
workstation adjustment for standard desks (Zerguine et al., 2023). Thus,
it is important to explore ways to achieve optimal use not only from a
physical ergonomics perspective (workstation adjustment), but also
from a behaviour change perspective with consideration of appropriate
strategies to achieve the desired sit/stand behaviour change. It is also
important for users to understand why (from a health and wellbeing
perspective) regularly shifting between the sitting and standing options
is important. Development of training that covers all of these aspects
would be of value, with workplace decision-makers and managers
identifying a need for such evidence-informed, readily accessible
training to enhance the appropriate use and uptake of SSWs within their
organisation (Hall et al., 2019; Zerguine et al., 2022).

One approach to facilitate accessibility is through online learning.
Online learning or e-learning is defined as a mechanism to provide ed-
ucation using technology, usually via the Internet, and is becoming
commonly used in health sciences (Clark and Mayer, 2016). This type of
education delivery is more accessible than face-to-face delivery and also
more readily enables the learner to control their own learning path and
pace of learning (Kala et al., 2010). These features are particularly
salient for workplaces when the COVID-19 pandemic and associated
restrictions resulted in many workplaces pivoting to allow workers to
work from home, with almost 70% of Australian workers wanting to
continue this arrangement to a certain capacity after the pandemic
(Melbourne Institute Applied Economic and Social Research, 2020).
Further, recent data from the Australian Bureau of Statistics (2022)
showed that work-related online learning has increased from 19% in
2016-2017 to 55% in 2020-2021, such that online learning is becoming
the most common delivery mode for workplace training. Other potential
advantages of e-learning over other training methods include flexibility
in time and location of delivery, personalised instruction, and the ability
to regularly update content, ensuring the availability of the latest evi-
dence (Cook, 2007; Vaona et al., 2018).

Instructional system design approaches can help in the systematic
planning and development of online training programs (Khalil and
Elkhider, 2016). Specifically, instructional system design models trans-
late the fundamental principles of learning into a procedural framework
for producing educational resources and fostering a learning environ-
ment to achieve desired outcomes (Cook, 2007). Several instructional
system design models have been developed but the majority of these
models are variations of the original ADDIE (Analyse, Design, Develop,
Implement and Evaluate) model. This model offers a systematic, dy-
namic and flexible process for designing an efficient learning program
through these five phases (Gibbons et al., 2014). The ADDIE model is
being increasingly adopted within corporate training (Association for
Talent Development, 2020) and has been shown to be effective in
creating efficient and high-quality e-learning programs (Khalil and
Elkhider, 2016; Patel et al., 2018). The ADDIE model uses a behavioural
approach, with a focus on achieving specific learning outcomes and
behavioural change by considering the different learning theories, as
well as the learner’s needs and environment (Allen, 2006). Participatory
design/co-design is integrated throughout the process to ensure that
subject matter experts, learners (end-users) and developers work
together through open collaboration to produce a learning program that
addresses learners’ needs (Zamenopoulos and Alexiou, 2018). Although
the ADDIE model is widely used for the development of training pro-
grams, the actual process of collecting and synthesising the information
from the various stakeholders, and the types of co-design activities
conducted, are less commonly described in the literature (Mclver et al.,
2015). Studies often report the evaluation phase of training programs
with minimal information provided on the foundation and development
of the training, which is a critical part to the success of any training
program (Radianti et al., 2020). Therefore, this paper aims to describe
the co-design and development process of the Sit-Stand e-Guide through
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the Analysis, Design and Development phases of the ADDIE model. The
Sit-Stand e-Guide as an outcome of this process is a high-quality evi-
dence-informed e-training program to educate and upskill employees on
the potential health benefits and appropriate use of SSWs. The findings
from this paper are intended to provide context and background to the
activities and material presented in the Sit-Stand e-Guide program, as
well as showcase the process through which this information was
collected, synthesised, and integrated into the training. To the authors’
knowledge, this is the first paper that thoroughly reports on the process
of co-design and development of a training program based on an
instructional system design process and participatory approach.

2. Methods

This research is part of a larger project that aimed to understand and
support the use of SSWs in workplaces (Zerguine, 2023). The method-
ology was based on the instructional system design process described in
the ADDIE model supported with a participatory design approach. This
paper presents the first three phases: Analysis, Design and Development,
with the Implementation and Evaluation phases reported separately.
Ethical approval to conduct this study was obtained from The University
of Queensland ethical committee (approval number: 2021/HE001776).

2.1. Study location/hosting organisation

This study was conducted in collaboration with a local municipal
organisation that recently moved into a new purpose-built building
furnished with SSWs. The organisation approached the research team
with an interest in collaborating on this project. A discussion was
initiated with a meeting at the hosting organisation, with the researchers
presenting the phases and plans for this study. Senior members of the
organisation’s health and safety team, with the support of the organi-
sation’s senior leaders, showed a keen interest in the study and identi-
fied a liaison team to assist with participant requirements and steps
required in the project. Participants were not reimbursed for their
participation and were given time off from work to attend the meetings.

2.2. Participants

To meet the needs of consumers, several groups of participants were
included in the different phases of this study (Fig. 1):

o Office/computer workers - end-users (n = 5): this group included staff
from the hosting organisation with regular (at least three days a
week) access to a SSW, either at the office or at home.

e Supervisors/Managers (n = 5): this group included individuals who
had roles in leading/supervising teams or with occupational health
and safety roles within the hosting organisation.
Subject Matter Experts - SMEs (n = 5): this group included re-
searchers/academics, a professional ergonomist, and senior occu-
pational health and safety managers from the industry. Their areas of
expertise included but were not limited to, sedentary behaviour,
ergonomics, health and safety, research implementation, and/or
instructional design.

End-users and supervisors/managers were recruited through an
onsite liaison at the organisation who sent a targeted email to potential
participants across several departments at the organisation. Target
participants were selected purposively through discussion with the
liaison team to ensure a representative sample of males and females,
ages, roles and tenure with the business. Selected participants were then
contacted to confirm their participation. SMEs were represented by the
research team and their network to recruit professional ergonomists and
senior occupational health and safety managers.
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Analysis, Design and Development

Steps

Step 1: Identification of the
learning needs, learning outcomes,
and training structure

Step 2: Development of content and

storyboard

ADDIE Phase Type of involvement of SMEs
(academic and/or industry)
Worksh i ify wh
ANALYSE orkshop to identify w at needs to be
included and required resources
Iterative feedback to build the content
DESIGN and learning activities that aligns with
consumers needs
DEVELOP Instructional designer to create the

learning activities

Step 3: Creation of the e-training

program

“Think aloud” sessions to gain feedback on
the training content & presentation

Step 4: Revision of the e-training

program

Instructional designer to action changes
on the learning activities

Step 5: Implementation of final
changes to the e-training program
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Type of involvement of consumers
(end-users & supervisors)

Workshops to understand consumers’
needs and preferences

“Think aloud” sessions to gain feedback
on the training content & presentation

Fig. 1. Steps undertaken for the development of the Sit-Stand e-Guide training program based on the ADDIE model. The involvement of stakeholders and subject

matter experts is identified for the relevant steps.

2.3. Procedure

SMEs and consumers (staff; managers/supervisors) provided input at
multiple planned stages across the analysis, design and development
phases (Fig. 1). A series of workshops and iterative feedback sessions
were undertaken to inform the design and development and ensure the
e-training program meets its objectives. The peer-reviewed literature
was regularly consulted throughout the process to ensure the program
included contemporary evidence and information. The responsibility for
this task was shared among the research team members with each
contributing based on their specific areas of expertise; HZ (health, safety
& ergonomics), VJ (ergonomics & musculoskeletal injury prevention),
GNH (sedentary behaviour), AG (behaviour change). The team compiled
relevant content, ensuring that all information added to the training was
supported by research evidence. The content and supporting evidence
were regularly discussed among the research team.

2.3.1. Step 1: identification of the learning needs, learning outcomes, and
training structure

Three workshops were conducted in this step, one with each of the
three participant groups. All workshops were facilitated by the primary
researcher (HZ) and up to five participants to ensure effective group
dynamics and communication. The consumer workshops were con-
ducted face-to-face in the meeting room of the hosting organisation. The
room was equipped with a large whiteboard, and participants were
provided with coloured spot notes and markers. The workshop activities
were listed on the whiteboard before the arrival of attendees. The first
workshop ran for 90 min and was represented by end-users (n = 5; 3
females, 2 males) who included staff with SSWs representing four
different departments/divisions at the organisation: customer services,
libraries, property services, and management and compliance. The
second workshop ran for 105 min and involved managers and supervi-
sors (n = 5; 1 female, 4 males): the health and safety manager, the injury
management partner, the compliance team leader, the recruitment
coordinator and the people and culture manager. Participants worked at
the organisation between 4 and 15 years. All participants were provided
with an information sheet to enable informed signed consent prior to
participation. Each workshop included three main activities aimed at
understanding the desired outcomes, content and learning experiences
for the training (Table 1). For each activity, participants were asked to
brainstorm responses and write them on the spot notes. The researcher
(HZ) led the discussion by prompting questions and writing keynotes on
the whiteboard. At the end of each activity, participants were asked to

Table 1
Workshop guide summary with consumers (end-users and supervisors) and
SMEs.

End-users Managers/supervisors SMEs

Introductory and
opening statement
-Overview of the project
- Brief instruction on the

co-design approach

ACTIVITY 1 - Desired
outcomes

Aim: To understand what
employees would like to
achieve from the sit-
stand training module,
and what they deem
successful

-What would you like to

get out of this training?

- How to ensure this is

achieved?

Wrap-up/reflection

ACTIVITY 2 - Desired
content

Aim: To explore what
content employees would
like to see in the training
module to achieve their
goals (to identify the
main topics to be
included)

-What information would

you like to see in the

training module?

Wrap-up/reflection

ACTIVITY 3 - Learning
experience

Aim: To explore employees’
preferences in the style,
length, visuals, and
learning activities of the
training module.

-How would you like to
see the training module?
Wrap-up/reflection
END session

Introductory and
opening statement
-Overview of the project
- Brief instruction on the
co-design approach
ACTIVITY 1 - Desired
outcomes

Aim: To understand what
managers would like to
achieve from the sit-stand
training, and what they
deem successful

-What does success look
like for you?

- How could this success
be measured?
Wrap-up/reflection

ACTIVITY 2 - Desired
content

Aim: To explore what
content managers would
like to see in the training
module to achieve their
goals (to identify the main
topics to be included)

-What information would
you like to see in the
training module?
Wrap-up/reflection

ACTIVITY 3 - Learning
experience

Aim: To explore managers’
preferences in the style,
length, visuals, and
learning activities of the
training module.

-How would you like to
see the training module?
Wrap-up/reflection
END session

Introductory and
opening statement
-Overview of the virtual
whiteboard (how it is
used)

ACTIVITY 1 - Desired
outcomes

Aim: To understand the
intended end goal of the
training program

-What do employees and
workplaces need to know,
understand, and be able
to do by the end of the
module? (Knowledge,
skills, and behaviour)
Wrap-up/reflection

ACTIVITY 2 -
Acceptable evidence
Aim: To understand how
we will be able to determine
if the desired results
occurred

-What assessment/
evaluation tools will be
used?
Wrap-up/reflection

ACTIVITY 3 - Learning
experience

Aim: To explore what
learning activities need to
be included.

-How would the learning
activities be delivered to
achieve the desired
outcomes?
Wrap-up/reflection

END session
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stick their spot notes on the whiteboard and were then given the chance
to look over all the notes and reflect on anything that could be added.

The third workshop was conducted online via the Zoom platform
with the SMEs represented by the research team (n = 5) and lasted for 2
h. A backward design approach was used to identify the desired out-
comes and learning assessment/evidence of learning. This was then used
to design an instructional plan and activities. This approach is
commonly used with SMEs to design training content and materials with
clear and concise goals (Wiggins et al., 2005). This workshop differed
from consumers’ workshops in that it focused on exploring the accept-
able evidence (Activity 2) instead of exploring the desired content. A
visual collaboration software tool (Miro) was used to allow the research
team to brainstorm using digital spot notes.

Hard-copy workshop guides were used to facilitate the three work-
shops. All workshops were recorded and transcribed by the primary
researcher (HZ). A combination of qualitative thematic and content
analysis techniques was used to identify patterns from both the verbal
discussion during the workshop and the items listed in the spot notes or
written on the whiteboard. This multimodal approach to data collection
ensured a holistic and nuanced exploration of the data, facilitating the
identification of key themes, patterns, and insights. Data was then
summarised and tabulated. The findings were compared and discussed
with the research team to ensure the content covered all consumers’
needs. Examples from the workshops are presented in Supplemental
Material 1.

2.3.2. Step 2: development of content and storyboard

After identifying consumers’ needs and key components of their
desired content; the creation of a storyboard was initiated. At first, the
results from the workshops were mapped, categorised, and discussed
with SMEs to identify the key modules of the training program. A
brainstorming session was then conducted to identify the learning ob-
jectives and topics to be covered under each module. Sit-Stand e-Guide
was chosen as the name of the e-training program. The learning objec-
tives were created to target the different cognitive domains of Bloom’s
taxonomy (knowledge, comprehension, application, analysis, synthesis
and evaluation) (Adams, 2015). A storyboard was created outlining the
detailed content, type of learning activities, and presentation and visuals
(e.g., images, animation, video). An example from the storyboard is
presented in Supplemental Material 2.

The development process also incorporated principles from various
learning theories, such as behaviourism, cognitivism, and construc-
tivism (Ertmer and Newby 2013). For instance, behaviourism guided the
inclusion of reinforcement elements in the form of positive feedback
within the e-training modules. Cognitivism influenced the emphasis on
structuring content to align with the participants’ mental processes,
ensuring the acquisition of knowledge and comprehension. Further,
constructivism was implemented by encouraging active learning
through interactive elements and collaborative activities, fostering a
learner-centred approach.

The storyboard underwent iterative cycles of review and feedback
from SMEs on the quality of content, the language, the type of learning
activities and feedback, and the visual presentation. These review cycles
aimed to ensure that all information provided in the training was based
on the latest evidence and that the content meet consumers’ needs. To
cater for different learning styles, the materials were presented in a
variety of media, including video, text and animation. The researcher
(HZ) wrote a script to create an illustrative video on creating SMART
(Specific, Measurable, Achievable, Relevant and Time-bound) goals on
the use of SSWs for the training program (https://vimeo.com/
823244413).

2.3.3. Step 3: creation of the e-training program

Once the storyboard was finalised, the module was created by the
researcher (HZ) using the Articulate Rise authoring tool (Articulate,
2021). Support was sought from an external learning designer,
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specifically when developing embedded activities through Articulate
Storyline (e.g., sitting calculator) and creating the illustrative video on
SMART goals. During the creation of the Sit-Stand e-Guide, several
features of the learning activities and content presentation were taken
into consideration. These features were based on optimal pedagogical
practices to enhance knowledge retention and skills implementation
from the training by providing workplace examples, scenarios and
reflection activities (Khalil and Elkhider, 2016). Further, the learning
activities encouraged key Behavioural Change Techniques (BCTs)
(Michie et al., 2013), including self-monitoring, goal setting and action
planning which have been shown to be effective in online Physical Ac-
tivity and sedentary behaviour change interventions (Schroé et al.,
2020). Other commonly used BCTs for online applications of sedentary
behaviour such as prompts/cues, information about health conse-
quences, feedback on the behaviour and instructions on how to perform
the behaviour were also used (Dunn et al., 2018).

2.3.4. Step 4: revision and fine-tuning of the e-training program

The prototype of the training went through extensive rounds of re-
view and feedback with SMEs, and changes were implemented repeat-
edly. Once the working prototype was deemed ready, consumers (three
end-users and two managers) from the workshops in step 1, four external
occupational health and safety supervisors, and the furniture procure-
ment manager at a large academic institution were invited to complete
the training and provide feedback. The “think aloud” technique (Nielsen
et al., 2002) was used in one-on-one online sessions via the Zoom
platform with each of the consumers and the occupational health and
safety supervisors. This method enables an understanding of how the
user reacts to the training in real-time. Specifically, participants were
provided with a link to the training program and asked to access the link
and share their screen. Participants were asked to complete the training
while continuously sharing their thoughts aloud on each part of the
training. Feedback was sought around the general features and content,
language, design, functionality, ease of use, and length of completion.
All sessions were recorded, with notes also taken during the session.

2.3.5. Step 5: implementation of final changes to the e-training program

Changes and modifications were iteratively incorporated with the
learning designer when required. The final version of the e-training
module was then imported to a website domain to facilitate users’ access
to the e-training in preparation for the implementation and pilot-test
evaluation phases.

3. Results
3.1. Workshops with consumers (end-users and supervisors)
e Desired training outcomes

Both staff and supervisors indicated that the desired training out-
comes were mainly to improve their knowledge of sedentary behaviour
and the benefits of SSWs, and to develop practical skills in the use of
SSWs (Table 2). In addition, employees indicated they would like tips
and strategies to help them change their sitting behaviour and use the
standing option of the desk more regularly. Supervisors indicated they
would like to see their staff using their SSWs and become more inde-
pendent in troubleshooting any issues that arise from using their desks
thus reducing reliance on management.

e Desired training content

The main desired content identified from the consumer workshops
was information on the health benefits of using SSWs; optimal sit/stand
recommendations; the different influences on sitting behaviour;
learning how to adjust the workstation; and, strategies to use SSWs more
regularly (Table 2). Although there was an agreement between
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Table 2

Summary of the desired training outcomes, content and learning experience

from supervisor/managers and end-users.

Supervisors/Managers

End-users

DESIRED TRAINING OUTCOMES

-Improved employee knowledge of

sedentary behaviour and workstation

set-up

-A safe and healthy work environment

(e.g., fewer discomfort complaints, fewer

injuries, employees enjoying the

workspace)

-Increased use of SSWs

-Employees choose their own strategies

to break sitting habits and use the desk

more often

-Employees troubleshooting problems

with their SSW.

Indicator of success

- Tracking training completion rates

- Pre- and post-training surveys satis-

faction and applying skills

Tracking the number of ergonomics

assessments requested by staff after the

training

Audit/observation (e.g., no. Of people

standing and sitting, correct

workstation adjustment).

DESIRED TRAINING CONTENT

- Health benefits of reducing sitting time

and the value of using SSWs.

Optimal setup of SSWs when sitting or

standing (chair, desk, monitors)

Recommendations on sit/stand time

Common issues with SSWs (e.g.,

leaning on the desk, antifatigue mats,

slouching when sitting)

Facts, statistics, and myth-busting

- Responsibilities and troubleshooting
when discomfort arise

TRAINING LEARNING EXPERIENCE
Structure

- Modules split up: Knowledge (why?) —
Equipment and behaviour (what/
how?) — Responsibility (who?)

Interactivity

- Scenarios and practical trial sessions:
users practice and apply while learning
(e.g., workstation set-up)

- Reflection activities (e.g., questions/
quizzes)

Look and feel

- A mix of images, animations,
diagrams, and infographics

- Limit long videos.

- Culturally inclusive: considering
diversity in age, gender, and ethnicity.

Length

—30-45 Min (3 modules x ~15min each)
Printable

- Certificate of completion
- Summary and strategies to implement
- Workstation set-up & sit/stand time.

-Building practical skills in setting up
SSW

Developing knowledge of the benefits
of SSWs

- Using the SSW

- Being aware of the recommended time
limits of sitting and standing

Being aware of safety issues and other
hazards with SSWs.

- Confident in setting up my workstation
correctly

Having a resource or an information
sheet at the end of the training
Having strategies to remember to use my
SSW.

- Health benefits of using SSWs

- Instructions on workstation set-up

Strategies/prompts to stand up (e.g.,

apps, computer prompts, reminders)

Recommendations sit/stand time

(frequency and duration)

Specific instructions for people with

different health conditions (e.g., low

back pain, neck pain)

- Cultural and psychological factors
relating to standing at work

- Minimising information on legislative

requirements

Content from a validated source (e.g.,

research, experts).

Structure

- Modules/topics: workstation set-up —
prompting strategies to use the desk
Interactivity

- Puzzles and scenarios (e.g., drag items)
Look and feel

- A mix of images, GIFs, and diagrams

- Optional videos

- Use of humour and cartoons

- Use of simplified plain language (e.g.,
avoiding technical language, limiting
acronyms)

Length

- Two versions:

e Short version with essentials - what
do they need to know/do? (~5min)
- desk setup, strategies to use the
desk.

Long version with details and
evidence (~15-20min) — includes
benefits and troubleshooting
Printable

- Summary and checklist (for self-
check).
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supervisors/managers and staff end-users on the main content areas,
supervisors also highlighted the need for a section on troubleshooting
potential issues and discomfort that may arise while using SSWs. End-
users, conversely, highlighted the importance of the quality of the
content included in the training, in particular, that it should come from
reputable sources.

e Learning experience

Consumers (end-users and supervisors) indicated several similarities
in preferences in terms of structure, interactivity, look and feel, length
and printable output (Table 2). Specifically, both groups wanted the
training to be structured in modules, and both agreed on having SSW set-
up as a separate module. Supervisors highlighted the need for a
knowledge component and end-users indicated they would like a section
on strategies to help them use the standing option of SSWs. In terms of
interactivity and look and feel, both groups suggested the use of dia-
grams and a mix of images and animations, with scenarios and inter-
active activities to engage users with the training. The suggested
duration of the training varied between employees preferring shorter
training (15-20 min) compared to supervisors (30-45 min). Both su-
pervisors and end-users desired a summary print-out at the end of the
training with strategies to help them use the SSWs more often.

3.2. Workshop with subject matter experts

SMEs identified four key outcomes that end-users should be able to
complete by the end of the training program: (1) identify the risk of
prolonged sitting at work; (2) appropriately adjust their workstation
when sitting or standing; (3) identify and choose their optimal sit/stand
time; and, (4) choose and apply strategies to sit less and use their SSW to
alternate between sitting and standing postures. The need for using
knowledge checks, surveys, and interactive activities throughout the
training to help end-users achieve their goals was also identified, along
with learning activities that provided end-users with opportunities to
apply their skills and reflect on their sitting and standing time. Fig. 2
presents a summary of key elements that emerged from the workshops
with SMEs.

3.3. Structure of the sit-stand e-guide

The Sit-Stand e-Guide consists of four modules (Table 3) to meet the
following seven learning objectives that employees will be able to ach-
ieve by the end of the training:

1. Describe the potential risks of prolonged sitting and standing.

2. Describe the potential benefits of sit/stand postural shifts and active
breaks.

3. Adjust their sit-stand workstation for sitting or standing optimal
comfort.

4. Identify and apply an optimal sit/stand time.

5. Develop SMART goals to sit less and be more active at work.

6. Select behaviour change strategies to achieve identified SMART
goals.

7. Solve common sources of discomfort that may arise from desk use.

The first module contributed to learning objectives 1 and 2 and
aimed to provide knowledge and background on the impact of pro-
longed sitting and standing and the importance of sitting less at work.
The second module targeted learning objectives 2 and 3 and aimed to
assist users in adjusting their SSWs for optimal sitting or standing
comfort with strategies to help increase their sit/stand postural shifts
and use their desks. In the third module, users were guided to develop
SMART goals in using their SSW and taking regular breaks at work. They
were then provided with different strategies to help them achieve their
goals targeted in learning objectives 5 and 6. Module four included
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What should end-users know, understand and be
able to do by the end of the module? Skills,
knowledge, behaviours

How will we be able to determine if the desired

!dentlfy results occurred?
Desired Results
To describe what's my risk Determine What learning activities will lead to desired results?
« Identify the risk factors for prolonged sitting. i Acceptable Evidence )
¢ Describe the health impact of prolonged sitting
and prolonged standing. Use of quizzes and knowledge assessment Plan
« Describe the benefits of being active at work. Health impact of sitting and standing; benefits of ’ Learning Activities

being active at work.
Correct workstation set-up when sitting and )
Teaching others

standing Use of pre- and post-training surveys o . )
« Learn and apply correct workstation setup when Knowledge and abilities (sedentary behaviour and Giving users the opportunity to assess their
sitting and standing. desk adjustment). colleagues’ workstation set-up.

¢ Learn how to troubleshoot when discomfort arises. Reflection activities:

Users reflect on their sitting and standing time, and
influences on their sitting behaviour.

Follow ups after 4 weeks from completion
Choose what is right for me Knowledge, application, SSW use, sitting/standing
¢ Understand the evidence for prolonged sitting and time, health.
prolonged standing.
¢ Choose and apply the appropriate frequency of
transitions between sitting and standing.

Drag and drop activities
To reflect on enablers and barriers of sedentary
behaviour.

Audit / behavioural mapping (environmental scan)
SSW use, people sitting/standing.

Providing users opportunities to apply the skills

Choose SMART strategies to sit less at work.
Assessing colleagues’ workstation set-up.

¢ Identify the influences on behaviour at work.
* Select and apply strategfes to use the SSW. Embedding learning activities and reflection
¢ Select and apply strategies to take regular breaks Influences on sitting/standing behaviour. Scenarios

at work. To reflect on the impact of prolonged sitting.

Videos
To explain strategies to use to sit less at work.

Fig. 2. Summary of the workshop with SMEs based on the elements of the backward design approach.

information to assist users in addressing any discomfort that may arise
from their SSWs (learning objective 7). Each module could be completed
within 10-15 min.

Table 3
Sit-Stand e-Guide modules and learning objectives.

Sit-Stand e-Guide modules and topics Learning Several features of the Sit-Stand e-Guide were developed based on
objectives the BCT taxonomy (Michie et al., 2013). For example, an embedded
Overview (~1-2 min) - activity of the “sitting behaviour calculator” was added in Module 1 to

help employees reflect on their accumulated sitting time with feedback

Learning objecti o . P . .
o Learning objectives providing their average sitting time. Videos in Module 2 were added to

e Audience
Module 1: Sedentary behaviour - Health and wellbeing at 1,2 demonstrate to employees how to set up the different elements of their
work (~10-15 min) workstations with a suggestion to check their colleagues’ workstations.

Examples of features implemented in the Sit-Stand e-Guide based on the
BCT taxonomy can be found in Supplemental Material 3. Furthermore,
at the end of the training, users were able to download the Sit-Stand PDF

e What is sedentary behaviour?
e How does sitting affect your body?
e Does standing help?

o What about physical activity? guide file developed based on several BCTs, including goal setting and
e How to stand up and sit less at work? action planning (Michie et al., 2013). The purpose of this guide is to
Module 2: Sit-stand workstation set-up (~10-15 min) 3,4

support users in achieving sustainable sit/stand behaviour change at

« TLearn about your sit-stand workstation work and using their SSW safely and more effectively. This interactive

« Adjust your sit-stand workstation one-page guide contained input fields, drop-down menus and tick boxes
e Tips for using your sit-stand workstation to help users develop two SMART goals: (1) using their SSW; and (2)
Module 3: Strategies for behaviour change (~10-15 min) 5,6 taking regular active breaks (Fig. 3), with these strategies drawn from

previous research (Brakenridge et al., 2022; Dunstan et al., 2013; Healy

e Recognise the influences on behaviour at work ]
& et al., 2020). Users were able to select up to three strategies from each

e Explore the influences of sedentary behaviour in your

workplace list to apply to their work. The Sit-Stand PDF Guide also included a
o SMART Goals summary of instructions for adjusting the workstation in the sitting and
Module 4: Troubleshooting/Hazards/Further information 7 standing position.

(~5-10 min)

e Troubleshoot when discomfort arises
e Responsibilities and considerations
e Common issues at the workplace

3.4. Think aloud sessions

e Pros and cons of each type of sit-stand desk Overall, consumers and occupational health and safety supervisors
* Myths provided very positive feedback on the Sit-Stand e-Guide during the
Thank you (~1-2 min) - . . . .

think-aloud sessions. Participants valued the content supported by
 Download the Sit-Stand interactive PDF Guide research evidence, the structure of the modules and the activities

included. A few participants identified some wording and typographical
errors. Some participants suggested new content to be added: e.g., the
use of laptops, disadvantages of desktop converters, and evidence on
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This guide is developed as part of the “Sit-5tand e-Guide" online training

SIT-STAND GUIDE

THIS IS MY CURRENT
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THE UNIVERSITY
a OF QUEENSLAND

AUSTRALLA

THIS IS WHAT |

TYPICAL WORKDAY WANT TO ACHIEVE
program to help you create SMART goals and pick strategies that works
for you to stand up, sit less and take regular active breaks at work. Sitting % Sitting %
Standing ., Standing %
R Mot Moving % Moving %
Total 100 % Total 100 %
Date:
GOAL 1: USING MY SIT-STAND DESK
Starting today, | will stand up at my sit stand desk for 1 hour per day for the next 3 weeks.
GOAL 2: TAKING ACTIVE BREAKS
Starting Choose an item. , | will take @ Choose an item. active break every Choose anitem. for the next Choose an item..

o]

o]

o000 O O

STRATEGIES FOR YOUR SIT STAND DESK
Pick up to three strategies that you will use

Raise my desk when leaving the room or taking
breaks.

Raise my desk when colleagues come to talk to me.
Stand together whilst speaking.

Raise my desk at the end of the day to help remind
me to start standing each morning.

Set a timer on my phone, computer, or smart watch to
remind me to stand up.

Stand up at regular intervals.

Stand up for each phone call (consider ordering a
headset).

Stand up for checking or writing emails,

Stand when feeling tired and/or uncomfortable.
Stand up when visiting a colleague at their desks.
Stand up after completing a work task.

ADJUSTING MY SIT-STAND WORKSTATION

Ensure your back is supported by the chair backrest with your hips slightly higher than your knees.

Keep the top of your monitor(s) at your eye level and at arm length distance,

Ensure your feet are flat on the floor when seated and wearing comfortable shoes when standing.

0 600 O OO0

000

Adjust your desk height so your keyboard and mouse are at elbow height.

STRATEGIES FOR ACTIVE BREAKS
Pick up to three strategies that you will use

Take regular short walk breaks outside the building.
Take part in lunch time stretches/exercise sessions.
Take gentle arms, back and legs stretches between
sitting and standing.

Walk to my colleague’s desk instead of phoning or
emailing

Go for a short walk after finishing certain task
Walk-and-talk - Have walking meetings when you can
Drink more water so you have to go to the water
cooler {and bathroom) more often

Stand up during meetings

Stand at the back of the room during long
presentations

Eat my lunch away from my desk

Go for a short walk at lunchtime

Walk to the printer/fax/photocopier/rubbish bin
Vary my work tasks to change posture frequently
throughout the day.

TIPS

Build up your sitting/standing time
gradually!

Use prompts (e.g., phone timers or
calendar reminders)

Listen ta your body - Change
posture before you feel
uncomfortable or tired.

Find tasks that work for you to do
sitting and standing

Try to break up your sitting every
30Min.

Try to not stand for more than
40Min at a time.

Click “Submit” button if you have selected
your SMART goals and the strategies for
sit-stand workstations and active breaks.

SUBMIT

Fig. 3. Sit-Stand interactive PDF Guide.
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anti-fatigue mats. Technical malfunctions in the sitting activity were
noted during one session, where participants did not receive the relevant
feedback after entering the total time spent sitting. Feedback from these
sessions was summarised and changes and rectifications were imple-
mented (Supplemental Material 4).

4. Discussion

This paper detailed the iterative co-design and development of an
evidence-based e-training program (Sit-Stand e-Guide) to support the
optimal use of SSWs and sit/stand behaviour among desk-based
workers. The program was developed following an instructional sys-
tem design process based on the ADDIE model. A participatory design
approach was used, and input was obtained from consumers (end-users
and supervisors) and SMEs (researchers and professionals) through all
the Analysis, Design and Development phases reported in this paper. The
instructional system design process and the iterative involvement of
consumers and SMEs are critical in developing successful training pro-
grams, but this process is rarely described in the literature. An example
of a study that described this process was the development of an
internet-based consumer resource for people with low back pain
(Hodges et al., 2020). However, for office workers, studies that used
online training programs tended to largely focus on the evaluation phase
without clear details on the development process of such training
(Zerguine et al., 2023). Therefore, this paper serves as a guide for
developing future corporate training programs. Further, to the re-
searchers’ knowledge, this is the first e-training program that involved
consumers and researchers to address the use of SSWs from both phys-
ical ergonomics and behavioural change perspectives. The Sit-Stand
e-Guide as an outcome of this study filled the key evidence gaps iden-
tified in previous research (Zerguine et al., 2021, 2022).

The analysis phase of the development process of the Sit-Stand e-
Guide identified consumers’ needs for this training program and the
online delivery was viewed as the most appropriate and feasible delivery
mode given its inherent flexibility and accessibility. This delivery mode
aligned with workplace furniture-purchasing decision-makers prefer-
ences for such training in previous research (Zerguine et al., 2021).
Further, COVID-19 forced many workers to work from home, and or-
ganisations have extensively used online training to support their
workers (Reznik et al., 2021; Xiao et al., 2021). Despite the advantages
that e-learning offers, a critical aspect that may challenge its success is
users’ engagement with the content and the application of skills gained
from the training. To overcome these barriers, during the design phase
of the Sit-Stand e-Guide, principles of learning design and pedagogical
best practices were used in this study to build a solid foundation for the
e-training. These principles were described as fundamentals in devel-
oping instructional strategies that ensure learning effectiveness (Khalil
and Elkhider, 2016; Mclver et al., 2015). Further, based on consumers’
needs, the Sit-Stand e-Guide used a variety of learning strategies (e.g.,
scenarios; reflection activities) and various visual and interactive fea-
tures such as videos, additional resources, and hyperlinks to engage the
learner. Previous research showed that when learners are highly
engaged in their learning, critical thinking is improved and motivation
to apply newly acquired knowledge to real-life situations is enhanced
(Carini et al., 2006; Lee et al., 2019; Mohamad et al., 2020).

The use of the co-design approach played a fundamental role
throughout the development steps of the Sit-Stand e-Guide, with the
involvement of multiple stakeholders in the design and decision-making.
This approach is increasingly being recognised as best practice, both for
the development of learning materials, as well as for translating evi-
dence into practice (Konings et al., 2017; Sanders and Stappers, 2008;
Vaughn and Jacquez, 2020). Further, it is increasingly recognised that
for training to be effective and sustainable across diverse users, it is
essential to engage end-users in the design process (Cober et al., 2015).
Involving end-users at the early stage of product development helps in
understanding their needs and preferences in relation to content and
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presentation, and can help ensure that the training developed is fit for
purpose (Khalil and Elkhider, 2016).

One of the challenges of co-design is promoting a way to have a
shared vision and mutual understanding among all stakeholders and
balancing the varied expertise of participants to reach a general agree-
ment on different aspects of the training (e.g., content, length, presen-
tation) (Penuel et al., 2007). In the case of this study, a strong overlap
between supervisors’ and end-users desired content was observed dur-
ing the workshops. Employees tended to focus more on developing their
skills on the adjustment of SSWs as the main part of the training
(physical ergonomics aspect), while supervisors seemed to be more
interested in enhancing the use of the standing option of the desk
(behavioural aspect) and supporting employees to troubleshoot any is-
sues with their desk. Although both aspects are important to support the
optimal use of SSWs (Chambers et al., 2019), the differences in focus
might be due to supervisors having a workplace vision to support
increased activity at the workplace and support employees to sit less and
move more at work for their health and well-being, while employees
tend to focus on the most proximal impact of the training (e.g., knowing
how to correctly set up their SSW). These findings regarding desired
content also aligned strongly with the desired goals from the training
that participants revealed during the workshops, where employees’
goals were mainly to improve skills in adjusting their desks, while su-
pervisors® goals primarily targeted increased use of the standing option
and improving employees’ wellbeing.

Differences in preferred training length were observed, with end-
users indicating a preference for a shorter length of training (15-20
min) compared to supervisors (30-45 min). Although shorter training
sessions (ranging from a few minutes to around 20 min) have been
associated with higher user engagement and knowledge retention (Clark
and Richard, 2016), the recommended length for e-learning is argued in
the literature and can vary depending on the nature of the content,
learning objectives, target audience, and the instructional design prin-
ciples used (Allen, 2016). For the Sit-Stand e-Guide, a balance was
necessary to ensure the inclusion of the substantial content required for
comprehensive training that was requested from the end-users and
identified by the SMEs. The three main modules of the e-training were
each 10-15 min long and module 4 (troubleshooting, hazards and
further information) was made optional for employees to accommodate
their needs. In the “think aloud” sessions, users appreciated the content
and the length of the e-training.

4.1. Strengths and limitations

A strength of this study was the use of the instructional system design
model (ADDIE) to guide the development process of the training pro-
gram, with a co-design/participatory design approach embedded
through all steps. Consumers (end-users and supervisors/managers) and
academics and professionals were involved iteratively and collabora-
tively to develop both the training content and user experience. This
approach helped in identifying consumers’ needs and building the
content along with subject matter experts to meet users’ preferences.
Further, the training used various learning strategies supported by BCTs
and the best-practice pedagogical principles to enhance engagement and
learning transfer. Uniquely, the Sit-Stand e-Guide includes both ergo-
nomics and behavioural change elements for enhancing appropriate
usage. A novel feature of this training is the provision of a take-home
PDF guide on completion of the training to help users implement their
learning to achieve their goals.

Although the training was developed based on stakeholders’ needs,
the consumers were from one large workplace and therefore the training
may not translate to other workplaces where work demands and
corporate culture may vary. Notably, consumers from the hosting or-
ganisations all worked with an electric height adjustable desk, and their
experience may only be limited to this workstation type. Potentially,
information specific to other models of SSW such as desktop convertors
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or manual adjustable desks may have been missed. The discussions with
SMEs have, however, ensured that all types of SSWs were considered in
the final training content. Further, due to time constraints, participants
provided feedback on the prototype of the training in think-aloud ses-
sions, but not on the storyboard. In addition, although consumers who
participated in the workshops included end-users, supervisors and
managers from different roles and responsibilities, the sample size may
not be representative of all workers. Therefore, an important step is to
validate this e-training program and explore its usefulness and effec-
tiveness with another sample of workers across the hosting organisation,
and broadly across diverse workplaces and workers.

5. Conclusion

This paper provided a comprehensive description of the co-design
and development of the Sit-Stand e-Guide following an instructional
system design process. End-users, managers and supervisors and SMEs
were involved in an iterative process. The outcome of this paper was a
novel evidence-based e-training program (Sit-Stand e-Guide) produced
based on the needs of consumers covering both physical ergonomics and
behavioural change perspectives in supporting the optimal use of SSWs.
The Sit-Stand e-Guide has been implemented and evaluated within the
organisation as the two final steps of the ADDIE model, with findings
shown to be highly acceptable and effective (Zerguine, 2023).
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