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Abstract - The zeitgeist of Construction Studies ought to adopt digital construction and
work practises. However, legacy is slow to change/adapt, and a lack of awareness persists.
From the perspective of the continuing legacy (vocational training) of Construction Studies
being linked with industry, this research explores how the subject could evolve to deliver
new digital skill sets and to meet the demands of the Architecture, Engineering, and
Construction (AEC) sector.A pilot study was undertaken with 24 Transition Year students.
The method and content of the study was based on an existing model from the Design
Engineering Construction in the UK and was adapted for the Irish context based on
findings from an extensive literature review. Outcomes of the study were critically
evaluated by key stakeholders via interview and 4th generation evaluation. The research
demonstrated the potential of this pilot to effect curriculum change and enabled the
development of a proposed curriculum change management plan. This detailed research
resulted in 4 key findings: (1) a campaign is needed to improve teacher awareness of
changes within the AEC sector; (2) leadership is required from stakeholders, Department
of Education and Science, industry, third level, & teachers, to create a Road Map for the
Construction Studies curriculum; (3) Current & required skills, theoretical knowledge,
and pedagogical needs must be identified for the sector and aligned training and CPD must
be provided; (4) the teaching of an innovative curriculum must be incentivised through
collaboration, time allocation and investment. It is proposed that the implementation of the
four key findings will enable curriculum development to leverage the benefits of 21st
century pedagogical approaches and theoretical knowledge to prepare students for
technological advancements in the AEC industry, resulting in better outcomes for society,
in the short-, medium- and long-term for all stakeholders.

Keywords ̶ Technology Education, Construction Studies, Digital Construction, Industry.

I INTRODUCTION
As we become a globalised society, we are facing
unprecedented challenges – social, economic and
environmental – driven by a faster rate of
technological developments [1].
As the digital era emerges, society and industry
struggle with the adoption of digital work practices.
The Architecture Engineering Construction (AEC)
industry has seen the global adoption of Building

Information Modelling (BIM). Progress has been
limited by a number of challenges, including skill
shortages and behavioural resistance to change [2].
Figure 1 shows the projected high demand for
employment within the AEC sector.
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highlighted the following challenges that these
subjects are facing:
• Meeting the needs of the labour market and
society.
• Increasing the attractiveness of VET.
• Securing a sufficient volume of students.
• Ensuring that the system can be responsive
to the challenges resulting from
technological drivers.
• Ensuring those employed in vocational
schools possess technical knowledge and
have access to the latest technologies to
meet needs. [15]

Figure 1: Projected employment growth for 2020 [3]

Furthermore, the acceleration of technological
advancement is likely to increase demand for
skilled employees[4]. To address this nationally and
internationally, second level education is coming
into increasing focus. Initiatives such as Engineers
Ireland STEP program [5], Architects in Schools
Initiative (AISI) [6], Project Lead the Way [7] and
Design Engineer Construct (DEC) [8] work closely
with schools to focus developing skills and creating
awareness of career choices surrounding AEC. DEC
is a certified teaching program, EQF / QQI
equivalent 3,4 & 5, which is aimed at secondary
schools across the UK. DEC is a project-based
subject that is completed by working through an
online workbook. Each school is sponsored by an
industry professionals. DEC has seen substantial
growth in the UK and internationally [9][10].
In a changing society, quality education is crucial to
ensure the delivery of young people with
knowledge, attitudes, skills and mind-sets to
embrace the challenges of the future [1] [11]. The
European Commission states the importance of
modernising education, highlighting the pivotal role
teachers play, and identifying that education is a
task that is never finished: it needs constant
attention, improvement, and adaptation [11].
Ireland introduced a specialised second-level
subject called Construction Studies
in 1984
through a vocational education programme in
response to pre-employment preparation [12].
Subjects associated with vocational education have
mainly been associated with economic and social
disadvantage [13] [14].
In recent times, vocational education programs are
being called Technology subjects, or, in the UK
Design and Technology.
A study into the changes in vocational education
and training (VET) in the European Union

The structure and objectives of this research were to
explore the following:

RESEARCH OBJECTIVES & ALIGNED
METHODOLOGY
•

•

•

•

•
•

•
•

Objective 1: To critically appraise current
practice in Construction Studies and
Design Communication Graphics (DCG)
in Ireland.
Research Methodology: Research was
carried out through a literature review of
currently available published material
(Section Ⅱ).
Objective 2: To Pilot a Transition Year
(TY) AEC module that integrates Industry
School Partnership (ISPs), Higher
Education Institutes (HEI), and school
programme for Construction Studies
students.
Research Methodology: Action research
by piloting a TY AEC module (Section
Ⅲ).
Objective 3: To critically evaluate the
pilot.
Research Methodology: Quantitative
data using basic statistics and qualitative
research via semi-structured interview
using thematic analysis (Section IV).
Objective 4: To evaluate the potential of
this pilot to effect curriculum using a
change management plan.
Research Methodology: A Qualitative
methodology using a semi-structured
interview process, fourth-generation
analysis and a change management model
(Section V).
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II LITERATURE REVIEW

reveals a slight decrease in furniture making of 5%
[18].

The literature reviewed for this paper critically
appraises current practice in Construction Studies
and Design Communication Graphics (DCG).
The scope of published research in the area of
Construction Studies is limited, and research from
other Technology subjects tends to focus on
developing design and creative skills.

Construction Studies
Implemented in 1984, Construction Studies, set out
to develop knowledge and skills in Construction
technology and materials.
2005 saw the creation of a revised syllabus (called
Architecture Technology), but implementation was
indefinitely postponed due to economic factors
[16].
Within the technology subject suite, Construction
Studies has the greatest uptake of students sitting
the Leaving Certificate, followed by DCG, see
figure 2. Figure 2, four year analysis indicates an
upwards trend, analysis over a ten-year period
releaves that Construction Studies mean cohort has
been 8479. Construction Studies makes up 4.4% of
the total Leaving Certificate (LC) cohort.

NO. OF PUPILS

Uptake of Technology
Subjects
10000

8553

8750

8248

9010
5591

5000
2669
1695

0
2016

2017

2018

2019

Technology

DCG

Construction S

Engineering

Figure 2: Numbers taking technological subjects for the Leaving
Certificate examination

The lack of curriculum reform has resulted in
curriculum “stagnation” with changes driven only
by assessment in the LC [16][17].
Another significant obstacle affecting the adaption
of New Technologies (a specific category within the
syllabus) within Construction Studies is the strong
focus on hand skills throughout the syllabus, in the
form of a hand skills exam and furniture-based
coursework [17]. Figure 3 identifies the selection
of coursework by category. Furniture making (L) is
widely advocated, at 59%. Analysis over ten years

Figure 3: Percentage of candidates presenting coursework in
each category, 2013 [14]

In contrast, New Technologies (N) is selected by
3.3% of students. Samples of New Technologies
include:
• geothermal, solar, wind, Mechanical Heat
Recovery
Ventilation
(MHRV),
rainwater
harvesting etc
• new insulation techniques
• innovative building methods
• control applications – smart meters etc. [17].
Coursework requires the presence of a physical
artefact, resulting in alternative digital coursework
not being accepted [16].
It has been argued that preserving prior knowledge
and practices must not be a limiting factor of future
progression [19]. Foster posits that a reason for this
is due to a lack of agreement in either policy or
practice over its definition and function [20]. This
appraisal from the US resonates with the stagnated
curriculum in Ireland.

Design Communication Graphics (DCG)
In 2007, the Design Communication Graphics
(DCG) syllabus was launched to respond to the
evolving needs of society [21]. It replaced the
vocationally oriented Technical Drawing with a
new subject that provided the student with an
analytical and design-driven approach to stimulate
the student to become enterprising, creative and
empowered learners [21].
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The subject aims to develop students’ spatial
awareness and graphical communication skills in
the context of design. Support by parametric
Computer Aided Design forms a significant element
of the subject.
The DCG course makes a unique contribution to the
student’s
cognitive
and
practical
skills
development. These skills include graphic
communication, creative problem solving, spatial
abilities/visualisation, design capabilities, computer
graphics and CAD modelling [22].
The introduction of parametric CAD has challenged
traditional pedagogical approaches. It has been
found that greater time should be allocated for
independent exploration and experimentation with
the features of the software before embarking on
specific tasks [23].
From a STEM perspective, technology-related
subjects have been criticised for not linking the
practical elements with the more theoretical
underpinnings of Math and Science [14].
These findings supported the implementation of a
pilot study in the form of a TY AEC module
designed to incorporate changes within the AEC
industry (Perception). The implementation of this
pilot is described in section Ⅲ.

III PILOT STUDY
An action research approach in the form of a pilot
study was conducted. The merit of applying action
research is to improve educational practises has
been widely demonstrated [24][25]. However, pilot
studies have their limitations, especially in terms of
scale [26], and this example is similarly
constrained.

Context
The initiated pilot responded to the contextual needs
of schools and their students. A pre-course
evaluation highlighted that Construction Studies
was typically not associated with having the same
value as a business, science, or languages subject
for students wishing to attend 3rd level education.
81% of students attending this school continue to
third-level education. Students had little awareness
of career opportunities within the AEC industry.
In the last five years, the school has seen an average
uptake of 6 and 5 students wishing to study
Construction Studies and DCG, respectively.
Implementation
The conducted pilot module drew on two cohorts of
students during two academic school terms with
each group taking three, 40-minute classes per week
for 11 weeks across the term.
Students were issued a schedule, figure 4,
identifying lesson content and topics. These
included:
• Trends within the AEC industry
• Team formation
• BIM
• Lean
• Environmental considerations
• Surveying – spatial location measurement
• Landscaping
• Architecture
• Digital Connection
• Modelling Digital or physical
The schedule responsed to the flexible nature of TY,
which allows students to select the classes they want
to attend.
The module drew on existing physical resources
available in both the Construction Studies and DCG
room, as students requested resources.

Participants
The pilot study was conducted with 4th year
Transition Year (TY) students (N=25) from an allmale private college in South Co. Dublin. Students
participated in this study as part of an optional
Architecture, Engineering Construction (AEC) TY
module. None of the students who participated in
this module had studied Materials Technology
Wood (MTW) or Technical Graphics (TG) for
Junior Cycle. Natural attrition accounted for one
student not completing the programme. Thus, the
final study cohort consisted of 24 students.

Page 4 of 15

TU Dublin 2020 DT9876 – aBIMM Capstone Research Experience

Figure 4:(upper) Term One of TY AEC Schedule.

Figure 5: (lower)Term One of TY AEC Schedule.

Design
The pilot module was supported by (DEC) [27], and
was delivered in partnership with an ISP (Topcon
Positioning Ireland) and HEI (TU Dublin), both of
whom played an active role in the delivery of the
module. DEC supported the teacher and arranged
the partnership with the local ISP, who were already
strongly connected with TU Dublin, the HEI
[28][29].
The module took an active project-based learning
approach, centred around the needs of a client – a
role played by the principal. The module gave
students an insight into an array of career
possibilities within the AEC Industry and into how
the industry is digitising.

consisted of four members with each member acting
as a different Construction professional. At various
intervals during the module, students worked
alongside practising AEC professionals, who
supported and advised the teams during the
development of their project. At the end of the
module, students acted as consultants and presented
their work, accompanied by a 3D digital or physical
model, to the client. The rationale for the process
was to replicate a simplified Building Information
Management process, which is client- and assetdriven.
A critical appraisal of this study follows in Section
IV.

IV EVALUATION OF PILOT

The class structure varied depending on the topic;
however, a class was never led by the teacher
(didactic approach) for more than 15 minutes. This
gave the students opportunities to engage in a
dynamic learning experience.

This section appraises the effectiveness of the
proposed pilot study in changing existing
perceptions of students towards the AEC industry
and in influencing student subject choice.

The Project-Based Learning [30] module required
students to work in teams and collaborate in
designing a 21st Century Eco classroom for a third
party, which was the school (the client). Teams

The investigation was conducted using a
quantitative questionnaire, using basic statistics and
qualitative research via semi-structured interviews
using thematic analysis, see figure 5.
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The second element of the evaluation investigated
whether the module had any influence on students
selecting Construction Studies or DCG to study for
Leaving Certificate.
Using a thematic analysis methodology, the
interview responses were analysed to develop a set
of common factors as a result of the pilot.
Figure 5 shows the participants of this research and
how findings were finally synthesised between both
groups.
Participants

ISP
Stakeholders
Interviews

Semi-Structured

The direct stakeholders were the principal, a teacher
who is also on the board of management, a T.Y.
coordinator and an ISP.
The primary ISP was a manufacturing company of
optical equipment for ophthalmology and
surveying. The ISP was organised by DEC who
organise ISPs (Industry School Partnerships). The
other two ISPs were an Architecture firm and a HEI.
All ISP were local to the school. ISP played an
essential role in the delivery of the pilot (modules)
and validated the process by being external third
parties to the school.
Semi-structured virtual interviews, using both MS
Team and Zoom were used. Interview questions
were designed to gauge the effectiveness of the
initiative at:
•
•
•
•

Figure 5: Stakeholder pool of the pilot study

Students
Students’ evaluation of the module centred on two
main areas: pre- & post-module questionnaires and
student subject choice.
All engagement with students was approved under
the school’s ethics approval process. All
information was anonymised, and students were
aware that they could withdraw from the study at
any point.
This was carried out through the completion of an
anonymous pre- and post-module review
questionnaire by the school, which allowed students
to rate their level of interest and knowledge in the
following areas:
•
•
•
•
•

Perception of the AEC industry
Career choices within the AEC industry.
Awareness of AEC industry professionals.
Desire to pursue a career in the AEC
industry.
Knowledge of skills needed for a career
within the AEC industry

Descriptive analysis using Excel was used on this
data to reveal trends.

•
•
•

Meeting stakeholder expectations of a TY
module.
Benchmarking: How the TY AEC module
differs from other TY modules.
Evaluating what TY module are
considered to have Value for students.
Increasing / Maintaining student’s
engagement
Identifying what factors contributed to the
module’s success?
Involving industry partners.
Increasing
student
awareness
of
opportunities in the AEC sector.

Findings of Data Set 1
The results discussed are based on quantitative data
using basic statistics [31] and qualitative research
via semi-structured interview using thematic
analysis [32].
a) Students
It is recognised that students who participated in this
pilot study (TY optional module) had some level of
inherent interest in or curiosity about the AEC
sector to select the module. The limitations of
deriving findings based on small numbers of
participants is also acknowledged. The closure of
2nd level schools on March 16th, 2020, due to Covid19 and class resorting to an online platform resulted
in the 2nd cohort of students engaging in a revised
AEC Module to cope with the challenges of the time
(figure 4 lower).
Students reported that, as a result of the pilot
(module), they became increasingly aware of the
AEC and associated jobs. Cross analysis between
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two questions showed an increased awareness of
jobs within the AEC industry and that students were
likely to consider them. However, the
misconception that Maths and English were not
seen as necessary skills persisted. It was noted that
students saw maths as more essential than English.
This is an area for future research.
The pilot (module) resulted in a noticeable change
in student perception that working in the built
environment involved only working on site.

period. The academic year 2020 saw a (6 students)
40% and 120% (12 students) increase, respectively.

Student Choice
20
10
0

15
12

9

8
5

5

2017

2018

0
2019

CS

DCG

The majority of students saw working in the AEC
industry as an exciting place to work.

2020

Figure 7: Number of students studying Construction Studies
& DCG 2017-20.

The second element of the study analysed student
LC subject choice. It was noted that 11 of 24
students that took the pilot / TY AEC module, chose
to study either Construction Studies or DCG or both
for Leaving Cert. None of these students had any
prior experience studying Technology subjects (e.g.
Materials Technology Wood (MTW) or Technical
Graphics (TG) at Junior Cert (JC).
Figure 6 shows the prior experience of students who
choose either Construction Studies or DCG in 2020.
In Construction Studies, seven students had studied
MTW at JC, and 7 Students had never studied a
technology subject but took the TY AEC module.
Similar to DCG, five students had studied Technical
Graphics (TG) at JC, and five students had never
studied a technology subject but took the TY AEC
module.
8

7

7
5

6

5

4
2

2

1

0

As it was not possible to carry out a significant
quantitative evaluation of the pilot with the students
because of the ethical considerations around the
teacher as assessor, an alternative means of critique
was utilised, and this will be described in section V.
b) Stakeholders & Primary ISP
The stakeholders were selected based on their
involvement in the pilot.
All interviewees made a remark about the
perception of Construction Studeis and its inherent
attraction for students with lower academic ability.
Bases for this is the remainding legacy of vocational
education, industry perception or academic
credibility of the subject.
When asked what expectations stakeholders had for
a TY Module, interviewees firstly noted the shift
from a traditional didactic approach, towards a
student-centred active learning approach. Figure 8
identifies respondents’ expectations for a TY
module.
Active involement

Construction S
Studied MTW/TG

2/4

DCG
TY Module

Other

Figure 6: Student experience before subject choice 2020.

Students JC results were used as a benchmark for
analytical purposes. Students were broken into two
groups; those who studied MTW or TG at JC, and
those who did not, but had taken the TY AEC
module.
The outcomes for these two groups found that
students who had participated in the (pilot) AEC TY
Module had scored on average two grade brackets
higher in their JC, than those who had studied MTW
or TG at JC and commenced Construction Studies
& DCG for LC.
Figure 7 shows the number of students studying
Construction Studies and DCG over a four-year

Career Potential

4/4

Subject Awareness

2/4

Education

2/4
Figure 8: Expectations of a TY. Module.

Figure 9 identifies the perceived barriers in
implementing such a TY initiative expressed during
the interview process. Some of the main perceived
barriers are teacher buy-in, the perception of the
subject, getting industry involved and the necessary
training needed for teachers.
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Teacher
buy in

Subject
perception

3/4

2/4
Time

1/4
Industry Involvement

ADKAR is an acronym that represents the five key
milestones an individual must achieve to succeed
with an overall goal. These five milestones are;
Awareness, desire, knowledge, ability, and
reinforcement [34] as defined in figure 11.

Training

2/4

2/4

School system

Finance

1/4

1/4

Figure 9: Perceived barriers in implementing the AEC TY
module in schools.

Figure 10 demonstrates the factors that stakeholders
perceived as important in increasing student interest
as part of the pilot. Active learning approach
followed by the teacher’s subject knowledge and
Technology involvement was mentioned the most.
One interviewee mentioned that it was part of a
“holistic approach” to the module.

Career

Holistic approch

1/4

1/4

A two-stage interview process was applied.
Figure 12 Stage 1 consists of analysis of
interviewees awareness of Construction
Studies current state, before moving onto how
they would like to see change brought about
into the subject.

Active Leaning approch

4/4

Competition

2/4
Creative

Teachers Knowledge

2/4

3/4

Technology

3/4

Figure 6: ADKAR change of management model

Challenged

2/4

Industry Involvement
2/4

Figure 10: Factor contributing to student interest.

As this module had a significant impact on students
and the wider school community, Section V will
explore if the module could impact curriculum
change.

Figure 7: Stage 1: Applying ADKAR to the current state of
Construction Studies.

Figure 13 illustrates stage 2 analysis of how
Construction Studies could respond to current
or future practices of the AEC industry.

V IMPACT ON THE CURRIULUM
A semi-structured interview process, fourthgeneration analysis [33] and a change of
management model was employed to investigate if
the findings from the pilot study could have an
impact influencing the curriculum. To support this,
a change management model was implemented.
For meaningful change to occur at an organisational
level, individuals within the organisation must
change; therefore, it is essential to understand how
change affects people.

Figure 8: Stage 2: Applying ADKAR to the future development
of Construction Studies.

Participants
Due to the scale of this work, a collection of
representatives who could be involved in
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curriculum change were invited to participate in this
research.
The following interviewees were specifically
chosen to obtain a ‘fully rounded’ picture of
opinions on Construction Studies.
Interviewees work with the same curriculum, and
all hold influential positions, but under different
capacities and with different experiences, and were
specifically chosen so that the findings would
reflect different perspectives of Construction
Studies, see figure 14. In this way, a ‘rounded’
investigation of the barriers, gaps and issues were
explored and identified.

Figure 14: Choice of interviewees and thier level of influence

The interviewees were as follows:
1. A Representative
of
Professional
Development Service of Teachers (PDST)
for Construction Studies:
2. Lecturer 1: Formally involved in Teacher
training but now primarily a subject
advocate
3. Lecturer 2: Head of Teacher training
programme for Technology Subjects
Teacher (i.e. Construction Studies &
DCG).
4. Teacher 1: Teaching experience: five
years.
5. Teacher 2: Teaching experience: 38 years.
Participants are or have been involved in teaching
Construction Studies.
It must be noted that the level of response among
invited parties was modest, resulting in not
achieving the desired quantity of interviewees. It
bears consideration if this could be an indicator of
avoidance and the possible reasoning for it.
Findings of Data Set 2
The results discussed are based on deductive
analysis of qualitative data collected from semistructured interviews using a change Management
overlay by Prosci ADKAR.
Four of five interviewees made direct reference to
the syllabus needing to be changed.

a) Awareness
The interviewees were asked two questions. The
first question was to determine their awareness of
the current state of Construction Studies. All
interviewees referred to the age of the current
syllabus and the postponing of rollout of the new
syllabus in 2007, due to economic reasons.
Respondents would associate the lack of curriculum
reform/development with “being frustrated” or
“would like to see something done” and one
respondent referring to it as being “cringeworthy”
and another as “frustrated that it is up in the air.” A
third respondent made reference to the revised
syllabus as being out of date and needing a “grownup decision on where we are going with the
subject”. At the same time, two respondents
reported the disconnect between what is currently
on the syllabus, what being taught and what is being
assessed.
Construction Studies was frequently benchmarked
against DCG. Four out of five concurred that DCG
was going in the right direction. One respondent
criticised the changes made with an emphasis on
parametric modelling skills. The interviewee
described his experience as not having been enabled
to develop the necessary skills to deliver the task.
The second question was to determine interviewees
awareness of changes within the AEC Industry. It
was noted that three from five interviewees had
difficulty answering this question with one
candidate very reluctant to discuss anything bar
hand skills. It is been noted that in relation to
technology education, teachers’ underlying
assumptions about the nature of effective teaching
and learning had been given insufficient attention
by policymakers in the past [35].
Figure 15 illustrates the five areas which
respondents independently identified as changes
happening in the AEC industry, which could have
an impact on students.
Two respondents’ lack of awareness resulted in
them struggling with this question. They were
provided with a quick summary of the digitalisation
of the Construction sector. With one showing an
interest and another responding with “I am not
convinced of all that digital stuff”.
A respondent highlighted but stressed that it is a
“gross simplification”, that he would like to see
Revit in Construction Studies like Solidworks
currently is to DCG but expresses concerns that the
package may not be age appropriate. He followed
up saying students need some “exposure to BIM &
Revit”.
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Revit
1/5

BIM
2/5

Modulare
Design
1/5

Health & Safety
3/5

The second question was to determine if
participants saw value in adopting new
technologies.
Interviewees were asked if they felt Construction
Studies teachers would have an interest in knowing
more about digital Construction. There was a
consensus that there was interest and value from a
student’s perspective.
One respondent added that there is a “great
appetite” among teachers, while another had no
time for this. The majority of respondents felt that
this is a necessary change.

Figure 15: Trends within the AEC Industry.

b) Desire
In relation to “desire” interviewees were asked two
questions.
In order to gauge, if there was a consciousness of a
natural progression for the subject, participants
were asked about their personal vision for
Construction Studies
All interviewees wanted to change elements of the
subject which caused them some level of
annoyance. This was either from a progressive point
of view or because of progression. Interviewees
want to see graduates more workplace-ready, and
some see the involvement with industry as fitting. 2
of 5 respondent wanted to have 3rd level involved.
It was mentioned, “being involved with industry
would mean that changes can be identified and
adapted quicker.” One respondent was happy
“working inside the constraints of the current
syllabus”. While another respondent wanted to see
“more emphasis on basic hand skills”. One
respondent expressed concern about the general
perception of the subject as limiting and attracting
students with lower academic ability. He also
stressed that this was not the case in all schools. He
concluded that progress would only be achieved if
curriculum reform would link with industry or
imbrace industry placement.
Industry Involvement Linked with 3rd level
3/5
2/5

Hand Skills
1/5
Adapt to change quicker
2/5

c)

Knowledge

Interviewees were asked what means could be used
to implement their recommended change to the
syllabus.
The consensus from the interviews was that the
right resources need to be in place. Interviewees
identified the importance of having key players
(Industry, Department of Education and Teaching
bodies) on board and the development of teacher
knowledge (both pedagogical and theoretical).

d) Ability
Within the ability section of change, interviewees
were asked to identify the barriers around adopting
change. The most significant barrier identified by 3
of 4 was teacher buy-in. One respondent added that,
with the right consultation process and opportunity
for a teacher to voice their opinions, this could be
eased. One respondent felt that the LC point system
was a driver of teacher behaviour and was not
conducive to curriculum innovation stating that “the
only currency which is of value in secondary
schools is CAO points”.
This was closely followed by 2 of 4 identifying cost
and mentioned CPD.
It was also suggested that teachers individual
learning journey was a factor as to how they
embrace curriculum change.

Work Place ready
3/5
More acdemic
1/5

Figure 16 Identified direction for Construction Studies
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No
Incentive

CPD
3/5

4/5

Resources
2/5
Motivation

2/5
Cost
3/5

Points
Driven LC

Time
1/5

3/5

Figure 17: Barriers preventing change

e)

Reinforcement

In relation to the final stage of ADKAR,
reinforcement, interviewees were asked to describe
if they had ever experienced or witnessed any
resistance to implementing change.
A respondent revealed that a lot of teachers “find
comfort in what they already know” and may have
the attitude that “if it is not broken don’t fix it”.
However, it was also recognised that some proactive
teachers “the go-getters” would be energised and
ready to embrace the change in their classrooms. A
different response was “seeing students have great
careers is all the reward most teachers need”.
Another respondent, on the contrary, professed that
change was only happening for the stake of it.
Finally, two respondents indicated that students
were losing out due to these attitudes.
Finally, a synthesis of the outcomes of the three
objectives and the findings of the Literature Review
will be explored in section Ⅵ.

Ⅵ FINDINGS
It is recognised this study operated with a small
sample, based on one year of data and a small
collection of interviewees. A synthesis of the
outcome of the literature review, pilot study, data set
one and data set two will be examined and aligned.
The
findings
will give
direction
and
recommendation for further exploration.

This research found that the three main barriers
teacher identified for implementing change related
to time constraints, lack of CPD and teacher buy-in.
In the context of Construction Studies, there was a
consensus that the development of a Road map
involving the Department of Education, Industry,
third level and Teachers would secure a long term
vision of the subject.
It is evident from this research that Construction
Studies struggles with systematic legacy issues due
to the absence of curriculum reform [37]. Efforts
have been made but not in proportion with the
progress of industry or societal needs. The lack of
flexibility within the educational system in addition
to the current curriculum does not allow for
innovative teaching methodologies and the
exploration of digital coursework. This results in
hindering progressive teachers and schools from
embracing digital Construction related content.
Further systematic issues, in the form of exam
strategies and a points-driven education system, do
not incentivise the teaching of content that will not
be examined.
The reoccurring trend around the perception of
Construction Studies was found not to carry the
same positive association as with other subjects in
terms of lacking higher-order thinking. If not
addressed, this can follow students from their
formative years into adulthood [38]. However, the
evaluation of the pilot study concluded that a
change in pedagogical approach and theoretical
content could increase the attractiveness of the
subject.
To ensure lasting change involves significant
investment and time in addition to training and a
collaboration platform. It was found that lasting
change would only be ensured if teachers felt an
incentive to embrace the proposed changes.
Figure 18 is the combining, integrating,
and synthesising of the research findings from this
study. It identifies the need for a road map for the
revision of Construction Studies by aligning the
pilot
study
with
a
change-management
methodology.

It has been recognised teachers play a vital role in
not only developing a greater understanding of
industry needs but delivering workplace-related
skills and competencies to their class [36]. At the
heart of this, is the professional development
programmes that increase teachers’ understanding
of the world of work [36].
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It is recommended that a further longitudinal study
with a larger number of participants across a wide
geographical spread and range of contexts is carried
out. This larger study is recommended to include
direct interviewing of students, parents and related
parties to extract the true extent of the value that can
be obtained through curriculum reform of
Construction Studies.

Ⅷ Acknowledgement
Figure18 Aligning Change management with Construction
Studies.

Ⅶ CONCLUSIONS &
RECOMMENDATIONS
It is acknowledged that this research has its
limitations in terms of one year of data and scale of
investigation; however, it does give direction and
insight.
In response to the technological advancement in
AEC industry, a review of Construction Studies at
second level was conducted. In conclusion, and on
reflection of synthesis of the literature review and
outcomes of the research, a number of findings were
derived and the following recommendations are
proposed:
(1) Campaign to improve educational professionals’
awareness of digital transformation occurring in the
AEC sector and the significate impact it has on
students.

The author would like to express his gratitude to Dr
Avril Behan for being his supervisor and for great
support Avril gave throughout the MSc in Applied
Building Information Modelling and Management
at TU Dublin.
The staff at Design Engineer Construct, especially
Alison Watson and Daniel McDonagh, for their
continuous support and expertise.
The author greatly acknowledges the time,
contribution and support given by the Industry
School Partners (ISP). In particular
• Joe Glennon – Topcon
• Jonathan Argue – Topcon
• Joseph Little – TU Dublin
• Elliot Ballam – BDP
Finally, a thank you to the school for allowing the
pilot to took place, students of the pilot and the
parties who participanted in the research.

(2) A collaborative approach must be taken to
leadership in relation to Construction Studies:
Stakeholders, including the Department of
Education of Science, industry, third level &
teachers should take a collective approach to
establishing a clear Road Map as to how
Construction Studies can adapt to the future needs
of students, society and industry.
(3) Define an updated teacher skill set aligned with
the requirements to develop skills, theoretical
content, and pedagogical approaches to meet the
needs of the 21st century AEC sector.
(4) Develop a strategy to address curriculum reform
constraints such as time allocation, financial
support, CPD availability, and the incentivisation of
innovation in teaching through collaboration and
time for review.
It is proposed that the implementation of these four
recommendations would result in better outcomes
in education practices with Construction Studies, in
the short-, medium- and long-term.
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