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ARTICLE

Examining the use of LEGO Serious Play to enhance
postgraduate research capacity
Idris Olayiwola Ganiyu 1✉, Gosia Plotka2, Patrice Seuwou2 & Adejoke Ige-Olaobaju2

The use of LEGO Serious Play as a tool to enhance postgraduate research capacity is an

emerging concept that has gained attention in recent years. This hands-on, interactive

approach to learning and problem-solving has been utilised in a variety of fields and indus-

tries, but its potential in the realm of postgraduate research is still being explored. One of the

main challenges faced by postgraduate students is the ability to think critically and creatively

in their research projects. These challenges may be connected to the traditional teaching

methods in postgraduate research, such as lectures and seminars, which often focus on

theoretical concepts and do not provide students with practical tools to apply these concepts

in their research. This can result in students feeling disconnected from their work and lacking

the skills and confidence to think outside the box. This study examined the use of LEGO

Serious Play to enhance postgraduate research capacity. A quantitative research approach

was adopted for data collection and analysis. A simple random sampling technique was

employed to select a cross-section of postgraduate students who participated in this study

for data collection. Partial least squares structural equation modelling using SmartPLS 4.0

was employed to test the mediating influences of pedagogical technique and postgraduate

students’ research capacity on the relationship between LEGO Serious Play and research

outcome. The finding revealed that LEGO Serious Play exerts a significant positive influence

on pedagogical technique. The implication for practice which emerged from the outcome of

the statistical analysis is presented in this study.
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Introduction

Social research is aimed at providing solutions to many of the
social problems confronting humanity; that is, problems
resulting from the increasing complexities of the world we

live in today. These problems are so complex that solutions to
them cannot be arrived at using only the conventional research
lens. This justifies why educational institutions, specifically in the
West, are beginning to adopt LEGO Serious Play (LSP) as a non-
traditional research method to conduct research. Empirical evi-
dence suggests that the use of LSP in higher education institutions
and other settings presents a viable research option through the
alignment of LSP with other approaches to enhance students’
research capacity (Wengel et al., 2021; Zenk et al., 2018). A
previous study conducted by Zenk et al. (2018) identified the
benefit of adopting LSP in higher education institutions to
include the exchange of ideas, creative thinking, representation of
information, the quality of group interaction and enjoyment.
However, the shortcomings of using LSP included “the reluctance
of participants, obstacles to implementation, criticism of the
outcome and limitations of the method” (Zenk et al., 2018,
p. 246).

LSP was initially developed for businesses to enhance creative
thinking and employee engagement in the boardroom with the
aim of bringing about informed decisions for organisational
competitiveness (Nerantzi, 2018; Wengel et al., 2021). However,
LSP is adopted by higher education institutions as a non-
traditional research method, particularly for postgraduate
research. Postgraduate research in higher education institutions is
constantly evolving to provide solutions to many real-life com-
plex problems. In solving the real-life problems through research,
new knowledge is created. In most cases, the new knowledge that
is created brings about new ideas, innovation, and some of the
wonders that make life worth living. Therefore, the introduction
of LSP to higher education institutions is aimed at enhancing
students’ learning experience. This study seeks to examine the use
of LSP to enhance postgraduate research capacity with a specific
focus on a university in the United Kingdom (UK). While LSP
fostered reflective thinking and interaction among the post-
graduate students on their individual research projects, the
effectiveness of the method in enhancing the research capacity is
in doubt. This study examined the use of LSP to enhance post-
graduate research capacity.

Literature review and hypothesis development
LSP is an innovative approach that employs Lego bricks as a tool
to facilitate learning and understanding. This study examines LSP
from the lens of constructivist learning theory. The link between
LSP, pedagogy technique and research outcome were examined to
unpack the gap in in literature.

LSP as a research construct. LSP as a research construct refers to
the use of LEGO bricks as a tool in research activities. It is based
on the principles of constructionism and play to promote a
creative and hands-on approach to exploring complex topics and
stimulate innovative thinking (Liang et al., 2021; Roos and Victor,
2018). A recent study by Nurhuda et al. (2023) suggests that to
enhance students’ enthusiasm for learning, educators must
innovate by employing the constructivist approach to learning.
Consistent with the constructivist approach, LSP aligns with the
principles of learning as it engages learners in the process of
constructing meaning through experience. The use of LEGO
bricks as a medium for learning allows students to manipulate
concrete objects, make connections, and create their own mental
representations of concepts and ideas (Liang et al., 2021). This
hands-on approach is essential for constructivist learning as it

enables learners to interact with the material, reflect on their
experiences, and construct their own understanding.

As an innovative tool, LSP is a facilitated process designed to
engage students in creative problem solving and has been seen to
increase student engagement, critical thinking, collaboration and
communication skills (Nerantzi, 2018). LSP also encourages
students to think outside of the box, to explore alternative
approaches to problem solving and to develop creative solutions.
The use of LEGO bricks allows students to create visual
representations of their ideas and encourages them to engage in
active learning. LSP has been implemented in a variety of
different disciplines including engineering, business and psychol-
ogy (Ajibade and Hayes, 2022; Hayes and Graham, 2020). It has
also been used in teaching courses related to interdisciplinary
topics such as sustainability and business analytics. In addition,
LSP has been used to address student mental health issues such as
anxiety and depression (Warburton et al., 2022). LSP has been
used to facilitate a wide variety of learning activities such as
brainstorming, problem-solving and team building. It has been
found to be particularly effective in promoting student engage-
ment as it encourages students to work together to find creative
solutions. Additionally, it has been seen to improve student
understanding of complex concepts and to foster collaboration
and communication skills.

LSP and pedagogical technique. LSP was conceptualised as a
problem-solving mechanism that leveraged hands-on activities to
achieve desired outcome (Dann, 2018). In recent years, facilitators
and teaching staff have introduced creative pedagogical tools such
as digital games, simulations and board games in the teaching
environment to enhance learners’ engagement and participation
(Hale Feinstein et al., 2002). Previous studies suggest that the
employment of this approach has proved to be beneficial for
learners, as it has enabled greater engagement than instructional
teaching approaches (Dacre et al., 2015; Gkogkidis and Dacre,
2021). However, a more creative, innovative and adaptable
approach may also be employed for teaching and learning in
higher education. This method is LSP which has been examined
for high value, and its application over time has improved stu-
dents’ knowledge co-creation and knowledge retention (Grienitz
and Schmidt, 2012). Grienitz and Schmidt (2012) argue that
facilitators and teachers can use LSP to successfully embed the
values of constructivist learning theories into their teaching
practices, thereby creating an exploratory learning environment
that will encourage student participation. An exploratory learning
environment in this context is when a learner is involved in the
learning process by contributing his/her own ideas and inter-
pretation of the knowledge under review. According to Biggs
(1996), integrating the LSP process in the classroom requires a
level of constructivism to fit the potential of the method to the
purpose of the method. The order in which this level takes place
can occur at the graduate attribute level, assessment task level or
learning outcome level.

To align LSP to a pedagogical environment, it is important to
be aware of the unique approaches to problem-solving that this
method offers. This includes the use of visual metaphors to help
present abstract concepts, the use of storytelling to scaffold
complex concepts and ideas, the use of hands-on activities to
facilitate a deeper understanding and the use of reflective
practices to help draw connections between the physical models
and the problem-solving process (Nerantzi, 2018). By emphasis-
ing the importance of LSP in the pedagogical environment,
educators can create a unique and engaging learning experience.
This includes incorporating play-based activities into the
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curriculum, leveraging the visual nature of the models to
introduce abstract concepts and using reflective practices to help
students to develop their own solutions to the problems they are
facing. By creating an environment that is conducive to learning,
students will be better able to grasp and apply the concepts they
are being taught. These, put together, become the exploratory
examination of the effect of LSP and the fitness of the LSP process
in the classroom environment (Dann, 2018). Based on the
forgoing, we hypothesise that:

H1: LSP exerts a significant influence on pedagogical
technique.

H2: LSP exerts a significant effect on postgraduate students’
research capacity.

H3: LSP exerts a significant effect on postgraduate students’
research outcomes.

H4: Pedagogical technique exerts a significant effect on
postgraduate students’ research capacity.

Use of LSP in higher education institutions. LSP has been used
to teach learners in a more creative and engaging way. As a result,
learners are able to visualise the concepts they learn, and this
helps them to gain a deeper understanding. It has been noted to
offer an effective way to teach problem-solving skills as learners
are encouraged to think creatively and find solutions to challenges
(Nerantzi and McCusker, 2014). It provides an environment for
collaboration and helps to develop social skills. Moreover, it is a
great way to encourage teamwork and foster the development of
communication and leadership skills. A study conducted by
Gkogkidis and Dacre (2021) uncovered the challenges faced by
business schools and educators in delivering social, economic and
environmentally focused subjects to their students accurately.
They combined a variety of pedagogical theories, such as Duck-
worth’s (2006) exploratory learning methodologies, Stubbs and
Cocklin’s (2008) organisational sustainability teaching models,
and empirical findings on the implementation of LSP in educa-
tional contexts. Their concept was built around the use of LSP as
a creative approach to teaching and learning, which allows stu-
dents to make use of the LEGO bricks to improve their engage-
ment and participation and that, in turn, will help in shaping
accountable organisational leaders.

Generally, there is a wide range of active learning approaches
that are being used in various fields of study. Some of these
approaches are project-based learning (Codur et al., 2012),
flipped classrooms (Kerr, 2015), simulation-based activities
(Cheong et al., 2019), virtual-learning laboratory environments
(Cheong and Koh, 2018), virtual reality applications (Román-
Ibáñez et al., 2018), serious video games (Bodnar et al., 2016) and
educational escape rooms (López-Pernas, 2019). These
approaches are active, but researchers could explore a more
creative and useful approach that is also applicable in industry
and organisations (Lopez-Fernandez et al., 2021). The best
approach that fills these gaps is the LSP which was basically
modelled to boost creativity and efficiency in the business world
(James, 2013). Having analysed the advantage of LSP over other
approaches stated above, LSP is now being taken seriously in the
higher education sector, and it is being used in several fields of
study, such as art, marketing, and engineering (Hansen, 2012;
James, 2013). This also extends to software engineering (SE)
(Kurkovsky, 2015; Kurkovsky, 2018), as the LSP concepts have
boosted students’ motivation and developed various soft skills in
them. To further validate the usefulness of LSP in SE, Lopez-
Fernandez et al. (2021) described the potential use of one of the
LSP activities in engineering education. They modelled their
proposed work using an original LSP activity to explain
fundamental SE concepts to students in a creative, playful, and

active manner. Their model is based on SE activities and the
software development lifecycle model, which also extends to other
fields of engineering, so their model can also be applied to other
areas. After all experiments were done, the result gave numerous
insights into the impact of LSP on SE and computer science
education. Some of these insights are that the students find LSP
engaging, LSP helped improve students’ soft skills such as
leadership, teamwork and communication, and that their model
LSP activity is as effective as the conventional approach on
account of it helping students to gain important knowledge about
SE activities and its development lifecycle models.

LSP in higher education has proposed a protocol for both the
facilitators and participants to use as a guideline and gave four
essential stages of assistance, which are: the educator puts forward
a question, students build a LEGO model to answer the question
put forward, students share the connotation of their LEGO model
and the educator with the students shares thoughts on the
connotation given by each student. These protocols bring about
proactive brainstorming, which is crucial in problem-solving.
Evidence suggests that LSP has helped learners collaborate more
effectively in groups in the aspects of themes/topic creation,
processes, and outputs (Dann, 2018). Therefore, the following
hypotheses are proposed:

H5: Pedagogical technique exerts a significant effect on
postgraduate students’ research outcomes.

H6: Postgraduate students’ research capacity exerts a signifi-
cant effect on research outcomes.

The effect of LSP on individual and group dynamics. Funda-
mentally, LSP was proposed to change the conventional style of
strategy-making into a leaner forward approach whereby every-
one in a team participates simultaneously in constructing solu-
tions to problems as compared to the traditional way where part
of the team participates in turn. Generally, the concept of LSP
activates the human brain through the use of hands in con-
structing LEGO bricks, which obviously helps in making better
decisions (Heikkinen and Nemilentsev, 2014). So, in summary,
LSP enhances participation, insights, ideas, passion and provides
better results.

Since LSP is about the playing of the game, the game itself has
some typical characteristics that affect individuals or groups.
Brown and Vaughan (2010) suggest that a game has no
predetermined goal and is voluntary, meaning that an individual
cannot be obligated to participate. People are naturally drawn to
games due to their interest and curiosity, which is often fuelled by
the freedom of time that accompanies playing. When playing a
game, a person’s awareness of themselves and the environment is
minimised, allowing for great improvisation opportunities.
Ultimately, it is up to the participants to decide how long they
would like to play and whether or not they wish to continue.

The creation of LSP has exclusively provided a space for
strong collaboration in teams, whereby there are different
players (i.e., participants) with their respective roles and
strengths; this, therefore, allows for them to bring these
strengths (i.e., each player deals with issues in his or her own
pattern or capacity) and work efficiently in the work commu-
nity. It can then be concluded that LSP has affected individuals
and groups positively as compared to negatively, on account of
helping organisations set their objectives and goals, novel
innovation to the work community, development of goods and
services and managing changes, to mention but a few
(Heikkinen and Nemilentsev, 2014).

A study done by Wheeler, Passmore and Gold (2020) showed
that people who participated in the study experiment felt the
experience of engaging in LSP improved their sense of
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psychological safety and their manner of approaching issues
collaboratively. It should be noted that when psychological safety
is present in a gathering, the people belonging to a certain group
feel secure in expressing themselves, which will further assist
them against being rejected and give them the ability to express
themselves even more (Edmondson, 1999). In another study by
Heikkinen and Nemilentsev (2014) the LSP method was
introduced to a training group of 25–30 people from different
academic fields. The training group was given the basic
instructions on LSP as a ‘hand-mind’ collaboration idea that
operates on individual and collective idea-building. They were
given tasks to do using the LEGO bricks, and they were able to
come up with seven developmental issues that the organisation
they work with is facing and interested in. After the experiment,
the participants’ thoughts about decision-making changed as they
all felt positive about it. Some participants felt this method should
be employed more and some could see that they explored more
options before arriving at the final solutions as compared to
conventional methods. However, time was reported as a
constraint because participants had to be hurried to finish up
as there was not enough time. So, it can be said that the presence
of LEGO alone in a place can awaken positive emotions, such as
excitement and interest in people, which will encourage them to
want to participate in the process. As this happens, they grow in
experience day by day.

McCusker (2020) conducted a study on the theoretical
foundations of LSP and its potential to elicit diverse perspectives
from a variety of stakeholders in a group context. The findings of
the study suggest that the use of LSP can offer a unique
opportunity to access the collective wisdom of a group and
uncover deeper insights into their collective thinking. Through its
use of physical objects, it helps to break down hierarchical
barriers and enables more open dialogue, leading to the
uncovering of different perspectives. Furthermore, the study
found that the LSP approach is not just limited to group activities
but can also be used for individual reflection. Thus, the following
hypotheses are proposed:

H7: Postgraduate students’ research capacity mediates the
relationship between pedagogical technique and research
outcome.

H8: Postgraduate students’ research capacity mediates the
relationship between the use of LSP and research outcomes.

Conceptual framework. The conceptual framework in Fig. 1
showcases the roadmap and the process employed in this study
for data collection and analysis.

The conceptual framework in Fig. 1 was used to guide the
research design and methodology. The aim was to ensure that the
study is focused and relevant to the formulated hypotheses while
providing a theoretical lens through which the findings can be
understood, and implications can be drawn.

Methodology
Research strategy refers to the procedure used in a study to
answer the research questions using the appropriate data collec-
tion and analysis techniques (Sekaran and Bougie, 2016). The
survey research strategy was adopted for this study. Ponto (2015,
p. 169) suggests that “survey research can use quantitative
research strategy, qualitative research strategy or both strategies
(i.e., mixed methods).” The gathering of quantitative data using
structured questions and qualitative data using semi-structured
interviews informed the adoption of the survey research strategy
for this study. Therefore, the survey strategy provided room for
the use of a representative sample to explore the mediating role of
postgraduate research capacity on the interplay between LSP and
postgraduate students’ research outcomes from which general-
isations were made to the population of study.

The target population for this study is postgraduate master’s
degree students in the Faculty of Business and Law (FBL) of the
selected university in the UK. The choice of FBL was based on
the fact that master’s students in this faculty were the focus of
the series of workshops on LSP. The main rationale for the LSP
workshops was to promote divergent thinking and creativity in
social research. In other words, by engaging participants in
hands-on activities, the LSP workshops helped to break down
traditional modes of thinking and promote a more open-minded
approach to research. The use of LEGO bricks as a common
language allows for equal participation and encourages active
listening and dialogue among postgraduate students from dif-
ferent backgrounds and disciplines within the FBL of the uni-
versity. The participating students were selected from the Master
of Business Administration (MBA), Human Resource Manage-
ment (HRM), Project Management, Business Analytics and
Marketing disciplines with the FBL of the university. The
inclusion of a control group was not considered in this study as

Fig. 1 Conceptual framework.
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it would require withholding the LSP intervention from the
group of postgraduate students, which is unethical because it
could potentially hinder their research development. A simple
random sampling technique was used to administer ques-
tionnaires to 121 respondents from the list of participants at the
LSP workshop using Jisc survey software. The rationale for the
adoption of simple random sampling was based on its strength
in allowing every element of the target population an equal
chance of being selected to participate in the data collection
process (Wilson, 2014).

Measures. The scale for the pedagogical technique was adapted
from Harrington and Reasons (2005). The scale was adapted to
gather data relating to the pedagogical technique covered in this
study. The scale to measure LSP was developed through a colla-
borative research effort by authors. The initial version of the scale
consisted of 15 statements that were based on the four core ele-
ments of the LSP method, which included building, storytelling,
reflection, and metaphors. These statements were designed to
assess the level of engagement, collaboration, creativity, problem-
solving, and communication among the postgraduate students
using the LSP method. The scale was tested and refined through
multiple pilot tests involving 65 participants. The final version of
the scale, called the Lego Serious Play survey, consists of 5 state-
ments and is used to assess the overall experience of participants
in an LSP session. The scales measuring research capacity and
research outcome, which consisted of 15 statements each, were
developed following a similar approach used for the LSP. The
final version of the scale on research capacity consists of 4 items,
while the research outcome consists of 7 items.

The 5-point Likert scale of measurement, developed in 1932 by
American psychologist Rensis Likert (Wilson, 2014), was chosen
to design the questionnaire. This scale varies from 1 (strongly
disagree) to 5 (strongly agree) and is particularly useful for its
ease of construction and interpretation of research findings. The
justification for the use of the Likert scale measurement was for
the ease of data collection, analysis and interpretation of the
research findings.

Data analysis. The partial least squares structural model mea-
sured the reliability and validity of the latent variables. The
Cronbach’s alpha (CA) reliability coefficient was used to assess
the construct’s reliability. The CA, which was named after its
inventor, Lee Cronbach, is employed in a study of this nature to
determine the internal consistency of a measuring instrument
(Pallant, 2020; Tavakol and Dennick, 2011). In addition, the
composite reliability (CR) coefficient was equally conducted to
further assess the reliability of the measuring instrument. The
rationale for conducting CR after conducting CA was based on
the assumption that CR is a more appropriate measure of latent
variables (Ganiyu et al., 2020; Hair et al., 2014). Two categories of
validity, namely convergent validity and discriminant validity,
were assessed in this study. The average variance extracted (AVE)
was used to assess the convergent validity. The Fronell-Larcker
criterion was used to establish the discriminant validity of the
latent variables (Ganiyu et al., 2020). The results of the reliability
and validity of the latent variables are illustrated below.

Results
A preliminary analysis which involved exploratory factor analysis
(EFA) was conducted to better understand the underlying
structure of the data and identify the underlying dimensions that
are driving the correlations among the latent variables measured
in this study. The factor loadings for the four latent variables
along with the reliability and validity on the use of LSP to
enhance postgraduate research capacity are presented in Table 1.

As shown in Table 1, the CA reliability coefficient revealed that
all the latent variables measured in this study are reliable. For
emphasis, the alpha coefficient for LSP produced 0.869, pedagogical
technique is 0.777, research capacity is 0.823 and research outcome
produced 0.967. In a similar vein, the CR coefficients revealed that
all the variables measured in this study are reliable, as the CR for
each variable exceeds the threshold of 0.7 (Pallant, 2020; Sekaran
and Bougie, 2016). The AVE that was employed in this study to
establish the convergent validity revealed that all the variables are
valid as the value of the AVE for each measured variable is above
0.5. Consistent with the rule of thumb, a variable is considered valid

Table 1 Reliability and validity of the latent variables.

Latent variable Indicator Loading Mean SD Cronbach’s Alpha CR AVE

LEGO Serious Play LEGO1 0.724 3.568 1.386
LEGO2 0.859 3.459 1.199
LEGO3 0.851 3.378 1.171
LEGO4 0.864 3.297 1.087 0.869 0.897 0.653
LEGO5 0.729 3.162 0.973

Pedagogical Technique PT1 0.636 3.351 1.019
PT2 0.833 4.000 0.930
PT3 0.893 3.865 1.095 0.777 0.827 0.601
PT4 0.715 3.784 0.904

Research Capacity RC3 0.749 4.027 0.822
RC4 0.860 3.838 0.789
RC5 0.845 3.703 0.955 0.823 0.832 0.653
RC8 0.771 3.622 0.911

Research Outcome RO1 0.827 3.378 0.996
RO2 0.963 3.486 1.003
RO4 0.935 3.432 1.079
RO5 0.952 3.541 0.947
RO6 0.931 3.486 1.030
RO7 0.882 3.568 1.001
RO8 0.898 3.432 0.974 0.967 0.973 0.835

SD standard deviation, CR composite reliability, AVE average variance extracted.
Source: Emerged from SmartPLS analysis.

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS | https://doi.org/10.1057/s41599-024-03930-5 ARTICLE

HUMANITIES AND SOCIAL SCIENCES COMMUNICATIONS |          (2025) 12:223 | https://doi.org/10.1057/s41599-024-03930-5 5



if the value of the AVE is above 0.5 (Ganiyu et al., 2020; Hair et al.,
2014; Pallant, 2020).

The Fornell-Larcker criterion used in this study to assess dis-
criminant validity revealed that the measuring instrument did not
violate discriminant validity. The Fornell-Larcker criterion is a
widely used technique for assessing discriminant validity in latent
variable models (Hair et al., 2019; Kock and Hadaya, 2018). It was
proposed by Fornell and Larcker in 1981 and has since been
extensively used in academic research and business applications
((Fornell and Larcker, 1981; Hair et al., 2019). The Fornell-
Larcker criterion was employed in this study by comparing the
square roots of AVE values to the inter-construct correlations.
The result of the discriminant validity is presented in Table 2.

The results of the statistical analysis illustrated in Table 2
revealed that the square root of the AVE is greater than the inter-
construct correlation, which is an indication that discriminant
validity was not violated in this study. Based on the criterion, the
square root of the AVE must be greater than the inter-construct
correlation as indicated by the values in the diagonal in Table 2
(Hair et al., 2014; Kock and Hadaya, 2018). The results indicated
that the square root of the AVE for each of the constructs

measured in this study is greater than the inter-construct corre-
lation. Based on these results, discriminant validity is established
in this study. Figure 2 showcases the outcome of the partial least
square structural equation modelling ((PLS-SEM) examining the
mediating role of student research capacity.

PLS-SEM was conducted in this study for hypotheses testing
and to determine the interrelationship between some specific
constructs measured in this study, which include LSP, post-
graduate students’ research capacity, pedagogical technique and
research outcome. The mediating role of postgraduate student
research capacity on the interplay between endogenous latent
variables (i.e., LSP and pedagogical technique) and the exogenous
latent variable (i.e., research outcome) was equally examined
using the PLS-SEM.

As depicted in Fig. 2, the path coefficient from LSP to peda-
gogical technique suggests that LSP exerts a significant positive
direct effect on pedagogical technique judging from the results of
the statistical analysis (r= 0.493, p < 0.001, n= 121). However,
the path coefficient from LSP to research capacity (r= 0.347,
p > 0.05, n= 121) suggests that LSP does not exert a significant
positive direct effect on research capacity. In a similar vein, the
path from LSP to research outcome (r= 0.012, p > 0.05, n= 121)
suggests that LSP does not exert a significant effect on research
outcome. The path coefficient from pedagogical technique to
research capacity (r= 0.336, p > 0.05, n= 121) reveals that ped-
agogical technique does not exert a significant effect on research
capacity. The R2 value of 0.347 implies that the use of LSP and
pedagogical technique jointly explain a 34.7% variance in post-
graduate students’ research capacity at the university surveyed. A
similar study conducted by McCusker (2020) suggests that LSP is
a tool that can be used to help students develop their research
capacity. Research capacity in this context refers to the knowl-
edge, skills and abilities that enable postgraduate students to

Table 2 Discriminant validity of latent variables by Fornell-
Larcker criterion.

Latent variables LSP PT RC RO

LEGO Serious Play (LSP) 0.808
Pedagogical Technique (PT) 0.485 0.775
Research Capacity (RC) 0.521 0.507 0.808
Research Outcome (RO) 0.416 0.558 0.665 0.914

Note: The diagonal values in bold are the square root of the AVE.

Fig. 2 Structural model.
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effectively conduct research. The tool is based on the idea that
students can use a combination of physical building and problem-
solving to explore and develop their research skills. In other
words, setting, the process of creating physical models, can allow
students to think more visually and physically about the topics
they are researching, making it easier to understand complex
concepts. The tactile nature of the activity encourages colla-
boration, which can improve the quality of the research process
(Harn and Hsiao, 2018). In a similar vein, a study by Gkogkidis
and Dacre (2021) found that engaging in an activity involving
LSP could enhance problem-solving skills, communication, and
creativity. As such, it can be a helpful tool for students to use in
developing their research capacity (Gkogkidis and Dacre, 2021;
Harn and Hsiao, 2018).

The path coefficient from pedagogical technique to research
outcome (r= 0.293, p < 0.05, n= 121) shows that pedagogical
technique exerts a significant direct positive effect on research
outcome. The path coefficient from research capacity to research
outcome (r= 0.509, p < 0.05, n= 121) shows that research capacity
exerts a significant direct positive effect on research outcome. This
outcome of the statistical analysis is consistent with the finding of a
similar study conducted by Supena et al. (2021) which revealed that
research capacity has a significant impact on the outcome of
research. Students with sufficient capacity and resources can ensure
that research is conducted in an efficient and effective manner,
enabling higher-quality results and greater impact (Supena et al.,
2021; Varshney et al., 2016). Access to appropriate technological
tools, knowledgeable staff and adequate funding can all help to
ensure a successful research project (Supena et al., 2021; Varshney
et al., 2016). Furthermore, research capacity can affect the number
and quality of publications that result from research, as well as the
impact of those publications. When research capacity is inadequate,
the research process may be hindered, leading to poor results and
limited impact. The R2 value of 0.505 implies that LSP, research
capacity and pedagogical technique jointly explain a 50.5% variance
in the research outcome.

However, the indirect effect of pedagogical technique on
research outcome via research capacity (r= 0.171, p > 0.05,
n= 121) shows that pedagogical technique does not exert an
indirect effect on research outcome via research capacity. Based
on the outcome of the statistical analysis, research capacity does
not mediate the relationship between pedagogical technique and
research outcome. The outcome of the structural model is con-
sistent with a similar study conducted by Ajibade and Hayes
(2022), which found that students who received instruction via
both a traditional and active learning approach had higher test
scores than those who only received instruction via a traditional
approach. Similarly, a study by Warburton et al. (2022) found
that students who received instruction via both a constructivist
and traditional approach had higher test scores than those who
only received instruction via a traditional approach. In a similar
vein, the indirect path from LSP to research outcome via research
capacity (r= 0.171, p > 0.05, n= 121) shows that LSP does not
exert an indirect effect on research outcome via research capacity.
Based on this result, research capacity does not mediate the
relationship between LSP and research outcome. Table 3 shows
the summary of the direct and indirect effects of the exogenous
latent variables on the endogenous latent variable.

The study findings illustrated in Table 4 revealed that
hypothesis one (H1) was supported in this study, meaning that
LSP made a significant contribution to pedagogical technique
among postgraduate students at the selected university in the UK.
Hypothesis two (H2) was formulated to establish if LSP exerts a
significant effect on postgraduate students’ research capacity. The
PLS-SEM determined that LSP does not exert a significant posi-
tive effect on postgraduate students’ research capacity judging

from the outcome of the statistical analysis (r= 0.347, p > 0.5,
n= 121). Therefore, H2 is not supported. Hypothesis three (H3)
aimed to establish if LSP exerts a significant effect on post-
graduate students’ research outcomes. The results of the statistical
analysis indicated that LSP does not exert a significant effect on
postgraduate students’ research outcomes (r= 0.075, p > 0.5,
n= 121). Based on the outcome of the statistical analysis, H3 is
rejected. In a similar vein, H4 aimed to examine if the pedagogical
technique used at the university exerts a significant effect on
postgraduate students’ research capacity. The results of the sta-
tistical analysis revealed that the pedagogical technique used at
the university does not exert a significant effect on postgraduate
students’ research capacity (r= 0.336, p > 0.5, n= 121). There-
fore, H4 is not supported.

Hypothesis five (H5) was formulated to establish if pedagogical
technique adopted at the university exerts a significant effect on
postgraduate students’ research outcomes. The analysed data
revealed that pedagogical technique used at the university exerts a
significant effect on postgraduate students’ research outcomes
judging from the outcome of the statistical analysis (r= 0.293,
p < 0.5, n= 121). Based on the outcome of the statistical analysis,
H5 is supported. Hypothesis six (H6) was formulated to deter-
mine if postgraduate students’ research capacity exerts a sig-
nificant effect on research outcomes. The structural model
revealed that postgraduate students’ research capacity exerts a
significant positive effect on research outcomes (r= 0.509,
p < 0.005, n= 121). Based on the result of the structural model,
H6 is accepted.

Hypothesis seven (H7) aimed to examine the mediating role of
postgraduate students’ research capacity on the relationship
between pedagogical technique and research outcome. The result

Table 3 Path coefficient on the effect of LEGO Serious Play
on research outcome.

Latent variables Coefficient T-stat p-value

LSP→Pedagogical Technique 0.493 4.037 0.000
LSP→Research Capacity 0.347 1.953 0.051
LSP→Research Outcome 0.012 0.075 0.940
Pedagogical Technique→Research
Capacity

0.336 1.532 0.126

Pedagogical Technique→Research
Outcome

0.293 2.090 0.037

Research Capacity→Research Outcome 0.509 2.871 0.004
Total indirect effects

LSP→Research Capacity 0.165 1.396 0.163
LSP→Research Outcome 0.405 3.493 0.000
Pedagogical Technique→Research

Outcome
0.171 1.362 0.173

Specific indirect effects
Pedagogical Technique→Research

Capacity→Research Outcome
0.171 1.362 0.173

LSP→Research Capacity→Research
Outcome

0.176 1.621 0.105

Total effects
LSP→Pedagogical Technique 0.493 4.037 0.000
LSP→Research Capacity 0.512 3.783 0.004
LSP→Research outcome 0.417 2.853 0.004
Pedagogical Technique→Research

Capacity
0.336 1.532 0.126

Pedagogical Technique→Research
Outcome

0.464 2.928 0.003

Research Capacity→Research
Outcome

0.509 2.871 0.004

The values shown in bold represent relationships that are not statistically significant.
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of the structural model revealed that research capacity does not
mediate the relationship between pedagogical technique and
postgraduate student research capacity based on the result of the
specific indirect effect (r= 0.171, p > 0.05, n= 121). Therefore,
the alternative hypothesis (H7) is rejected. This finding is
inconsistent with previous empirical findings, which suggest that
improving postgraduate students’ research capacity with appro-
priate pedagogical techniques can have a direct impact on the
research outcome of postgraduate students (Nkhoma et al., 2014;
Van Dinther, Dochy and Segers, 2011). Furthermore, post-
graduate students with higher research capacity are more likely to
produce better research outcomes (Tortorella and Cauchick-
Miguel, 2018). Therefore, the mediating role of postgraduate
students’ research capacity on the relationship between pedago-
gical technique and research outcome is evident.

Similarly, hypothesis eight (H8) was formulated to examine the
mediating role of postgraduate students’ research capacity on
the relationship between LSP and research outcome. The result of the
mediation analysis in the structural model revealed that research
capacity does not mediate the relationship between LSP, and research
outcome based on the result of the specific indirect effect (r= 0.176,
p > 0.05, n= 121). Based on this result, the alternative hypothesis
(H8) is rejected. The implication for practice is presented below.

Implication for practice. The results of the statistical analysis
show that LSP has a positive impact on the pedagogical techni-
ques used among postgraduate students at the selected university
in the UK. The practical implication for educators, therefore, is
that incorporating LSP in their teaching can enhance students’
creative thinking abilities and enable them to generate innovative
solutions for complex problems. This is particularly beneficial for
postgraduate researchers who are often required to think critically
and develop original research ideas and methods. It is imperative
for educators to recognise and utilise the potential of LSP as a
valuable tool because of the inclusivity of LSP to promote a
diverse range of perspectives and ideas to be shared within the
learning process, thereby fostering a more comprehensive and
well-rounded approach to education.

By utilising the insights gained from the significant relationship
between pedagogical technique and research outcome, there is an
opportunity to enhance the research capacity of postgraduate
students and improve the overall quality of their research
outcomes. After observing that the postgraduate students at the
selected university favour using LSP to contextualise research
concepts, the institution’s management may consider engaging
educators to incorporate LSP into the pedagogical approach in
order to promote and encourage research among these students.
This implementation could lead to an overall improvement in the
postgraduate students’ research capacity and subsequently, the
quality of their research outcomes. By recognising the significant
association between pedagogical techniques and research out-
comes, this strategy has the potential to enhance the educational
experience for postgraduate students and lead to more impressive

research results. This approach is consistent with the principles of
constructivist theory, which emphasises hands-on, experiential
learning and the importance of active participation in the
learning process. LSP is a prime example of a constructivist
approach to learning, as it engages learners in constructing their
own knowledge and understanding through the use of hands-on
materials and creative thinking.

Limitations of the study and suggestions for future research.
The study focused on one university in the UK which limits the
ability to generalise the research findings to other higher education
institutions (HEI) in the UK. Future research may replicate the study
to other HEI in the UK to validate the research outcome. In addi-
tion, employing self-report measure and cross-sectional data may
result in common method biases and restrict causal interpretations.

Conclusion
LSP, as a research tool, uses creative problem-solving and
reflective questioning to facilitate collective understanding and
decision-making. It is a process that involves building physical
models with LEGO bricks, which are then used to explore and
discuss topics related to an individual or group’s professional or
personal development. The main idea behind LSP is that the act
of building the models helps to unlock the creativity of the
individual or group, allowing for more open and honest dialogue.
It also encourages different perspectives, as the models are used to
represent different opinions and experiences. The study con-
tributed to the frontier of knowledge by examining the use of LSP
to enhance postgraduate research capacity using a selected uni-
versity in the UK as a reference point. To answer the research
questions, eight hypotheses were formulated and tested using
PLS-SEM. The analysed data revealed a significant relationship
between LSP and postgraduate students’ research capacity.
However, the mediation analysis conducted using the boot-
strapping method suggested that research capacity did not
mediate the relationship between LSP and research outcome.

Data availability
The data set is accessible through the Humanities and Social
Sciences Communications Dataverse repository via: https://doi.
org/10.7910/DVN/SFVC2V.
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