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Abstract.

BACKGROUND: While studies have investigated relationships among learning motivation, social presence, and cognitive
presence, there appear to be no studies on the inclusion of industry talks and the theory of inventive problem-solving (TRIZ)
in strengthening engineering students’ learning motivation, social presence, and cognitive presence within a blended learning
setting.

OBJECTIVE: This study investigated the influence of industry talks and TRIZ on learning motivation, social presence, and
cognitive presence in a blended learning environment.

METHODS: Data samples were obtained from 98 engineering students in a blended learning course and analysed using
Spearman’s correlation test, regression, ANOVA, and #-test.

RESULTS: Findings suggested that TRIZ and industry talks strongly, positively, and significantly correlated with learning
motivation, social presence, and cognitive presence. A well-rounded learning experience compounded of TRIZ and indus-
try talks significantly affected learning motivation, social presence, and cognitive presence, thereby enhancing students’
programme outcome (PO) achievement.

CONCLUSIONS: These findings can be attributed to the students’ independent learning capabilities with TRIZ and industry
talks. Analogically, embracing TRIZ and industry talks helps turn blended learning into a “sweet instead of bitter pill to
swallow” for engineering students in the face of the COVID-19 pandemic.

Keywords: Distance education and online learning, improving classroom teaching, lifelong learning, teaching/learning
strategies, 21st century abilities
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1. Introduction

The outbreak of the COVID-19 pandemic severely
impacted the emotional functioning and motivational
quality of many students [1]. This pandemic has
somewhat forced a change in the landscape of con-
ventional teaching and learning methods in higher
education. Many higher learning institutions around
the world were forced to either fully or partially
migrate their physical classrooms to virtual learn-
ing environments. Consequently, the use of blended
learning and digital education tools slowly became
a staple in teaching and learning practice that many
educators around the globe had to embrace [2-6].

Researchers have reported challenges in imple-
menting blended learning from the perspectives of

both students and educators. Some of these chal-
lenges include technical challenges, organisational
challenges, instructional design challenges, self-
regulation challenges, challenges in using technology
for teaching and learning, training support chal-
lenges, increased class preparation time, and fairness
in online grading [7-10]. If educators were com-
pelled to use blended learning for emergency remote
teaching whilst confronting its challenges in the face
of the COVID-19 pandemic, then blended learning
could turn out to be a “bitter pill to swallow” for both
learners and educators.

Studies have dived into the constructs of learning
motivation, social presence, and cognitive presence,
and their impacts on students’ learning perfor-
mance in a blended learning environment [11-13].
Researchers have also investigated the success of a
unique problem-solving method known as the the-
ory of inventive problem solving (TRIZ) in aspects
of education such as entrepreneurship education,
industrial training, and engineering design [14-17].
Studies found that the educational experience of stu-
dents also improves with more frequent industry talks
and engagement [18, 19].

However, there is still a need to study how the
inclusion of industry talks and TRIZ correlates with
engineering students’ learning motivation, cognitive
presence, and social presence during the COVID-19
pandemic. To understand this relationship, the fol-
lowing research question is proposed:

How are TRIZ and industry talks related to the
learning motivation, social presence, and cognitive
presence of engineering students in a blended learn-
ing setting?

Therefore, it is of interest for this study to inves-
tigate the impacts of TRIZ and industry talks on
learning motivation, social presence, and cognitive
presence in the blended learning environment of engi-
neering students. The study begins with a review of
literature on the relevant variables and development
of the hypotheses. The research and data collection
methods are then described, followed by the data
analyses, results, and discussion. Finally, the conclu-
sions are drawn together with the directions for future
research.

2. Literature and hypotheses development
2.1. Learning motivation

According to Lin et al. [20], learning motivation
is a mediator between stimulus and response, where
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learners have different knowledge acquisition needs
due to their distinct and individual opinions. Learning
motivation is a crucial enabler for academic success
[21-23] and learning performance [11, 21].

Learning motivation can be classified as intrin-
sic and extrinsic. Studies on blended learning often
suggest that intrinsic motivation is more effective in
learning as students who are intrinsically motivated
tend to perform better and complete assignments
faster than extrinsically motivated students [11, 24,
25]. However, research has also shown that long video
lectures for online learning during the COVID-19
pandemic increased the boredom in learning, and
reduced students’ motivation to learn [26].

In engineering education, intrinsic factors such as
individual attitudes and expectations can prove to
have a more dominant motivating effect in contrast
to extrinsic factors such as pulling forces, learn-
ing approach, and peer pressure [27]. Yacob and
Saman [28] assert that both intrinsic and extrinsic
factors contribute in motivating engineering students
to learn better. They point out that the intrinsic factors
include individual attitude, expectation, and chal-
lenging goals, while the extrinsic factors include clear
direction, reward and recognition, punishment and
social pressure, and competition.

2.2. Social presence

Social presence refers to the ability of students
in relating, communicating, and forming productive
and personal relationships with their peers in the
classroom [29]. It is a concept that can be used to
examine the social interaction quality of a virtual
learning setting [30]. According to Whiteside
et al. [31], it is advantageous for institutions to
support the integration of social presence into the
learning environment as it enriches student learning
experience. Several studies also concur that social
presence improves student learning satisfaction and
performance [30, 32-34].

In the context of students who are new to dis-
tance learning, So and Brush [35] suggested that
the instructional scaffolding and modelling of social
presence behaviours might be required. Beginners of
online learning should be assisted not only in estab-
lishing and maintaining social presence, but also in
reading and making sense of the social presence of
others [36]. Instructors could also model strong social
presence expectations via teacher immediacy skills
when planning online course assessments and activ-
ities [32].

2.3. Cognitive presence

Cognitive presence is defined as the degree
of which online learners can construct and vali-
date meaning according to continuous and critical
thinking and communication [37-39]. Studies have
found that cognitive presence reinforces critical
thinking, evidence-based thinking, knowledge con-
struction and learning experience [40—42]. Aside
from teaching and social presences, cognitive pres-
ence was found to be the most powerful predictor
for perceived learning and satisfaction in soft-pure,
soft-applied, hard-pure and hard-applied academic
disciplines [12]. Cognitive presence is positively
affected by externally-induced motivation through
grades and externally-facilitated regulation scaffold-
ing techniques [43].

In the matter of cognitive presence development,
Kovanovic et al. [44] suggested that quality is more
important than quantity when it comes to learning
activities as highly metacognitively skilled learners
can be just as successful as highly engaged learners.
Hence, the lack of utilisation in learning management
tools or systems would not necessarily allude to poor
cognitive development. Other researchers pointed out
that increasing cognitive presence among learners
could automatically lead to the increase in their social
presence to an extent [45]. In another perspective,
online instructions could also emphasise on using
social presence as a catalyst for enhanced cognitive
presence [46].

24. TRIZ

TRIZ is a Russian acronym which stands for the
theory of inventive problem-solving [47, 48]. It is an
analysis, forecasting and problem-solving approach
based on logic as opposed to spontaneous creativity
which emerged from the investigation of invention
patterns in the global patent literature [49-51].

TRIZ improves self-efficacy which is a crucial
component in the long-term development of both
problem finding and problem-solving abilities [52,
53]. Belski et al. [54] found that engineering students
developed significantly better problem-solving skills
when learning TRIZ as contrasted with learning other
engineering modules in their four-year programme.
TRIZ not only positively affects learners’ problem
analysis skills, but also improves their creativity
and abilities in solution identification, selection, and
implementation [16].
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TRIZ can be used as a foundation for learners’
knowledge systematisation which is a didactic aspect
involving concepts such as system, systemness, Sys-
tems approach, and system development rules [14].
It is important for educators to harmonise cur-
rent teaching arrangements with systematic thinking
tools such as TRIZ, especially in new curricu-
lums which aim to develop learners’ thinking
abilities [55].

2.5. Industry talks in higher learning institutions

In principle, industry talks organised in higher
learning institutions are lectures or sharing sessions
conducted by industry experts for the purpose of
improving students’ exposure to the real-world prac-
tice. In an industry talk, the industry expert usually
discusses important topics of influence over their
business or ideas from their professional experience
[56]. Students would also gain insights into their
future workplace requirements by networking and
interacting with the industry expert, and work towards
developing applicable skills [57].

In Malaysian engineering programmes, the
Engineering Accreditation Council [58] considers
industry talks as key components of exposure to engi-
neering practice that should be integrated throughout
the engineering curriculum. The exposure to practical
experiences via industry talks helps students appreci-
ate their learning and go beyond academics through
insights, practical knowledge, applications, and a crit-
ical mindset [59]. Industry talks also help students
master the essential soft skills in graduate attributes
such as responsibility and ethics, lifelong learning,
and knowledge on the current issues [60].

2.6. Hypotheses development

Numerous researchers have contended that the sys-
tematic TRIZ approach and exposure to industry talks
can significantly enhance students’ learning, cogni-
tive abilities, and communication skills [14, 16, 54,
55, 57, 59]. Nonetheless, the use of TRIZ and indus-
try talks has never been observed or studied in a
blended learning environment. Furthermore, while
the relationships among learning motivation, cogni-
tive presence, and social presence have been carefully
studied [12, 61], the investigation of their relation-
ships with TRIZ and industry talks have remained
unresearched. Owing to the effectiveness of TRIZ
in harnessing creativity and inventiveness in teach-
ing and learning, and higher education [62—64], and

success of industry engagement activities in engineer-
ing education programmes, it would be of interest
to investigate how TRIZ and industry talks can be
related with the learning motivation, social presence,
and cognitive presence of engineering students in a
blended learning environment [65-67]. However, as
of now, there has yet to be a study that explored such
a relationship. Hence, the following hypotheses are
proposed:

H1. There is a positive and significant correlation
between TRIZ and learning motivation.

H2. There is a positive and significant correlation
between TRIZ and social presence.

H3. There is a positive and significant correlation
between TRIZ and cognitive presence.

H4. There is a positive and significant correlation
between industry talks and learning motivation.

HS. There is a positive and significant correlation
between industry talks and social presence.

He6. There is a positive and significant correlation
between industry talks and cognitive presence.

H?7.Learning motivation, social presence, and cog-
nitive presence are significantly influenced by TRIZ
and industry talks.

3. Methods
3.1. Measurement instrument

The hypotheses were tested using a quantita-
tive survey. Most of the survey items pertaining to
learning motivation, cognitive presence, and social
presence were built upon from the studies of Lim and
Richardson [12], Law et al. [11], Kozan [46], and
Kozan and Richardson [45]. Items related to indus-
try talks were based on a study from Markom et al.
[59] and a specific topic of the course known as intel-
lectual property law. The items on TRIZ were based
upon literature studies from Berdonosov [14], and
Greenberg [55], and specific TRIZ tools known as
function analysis and cause-and-effect-chain (CEC)
analysis.

The full list of survey items can be found in
the Appendix. The first section comprises the par-
ticipants’ demographic profile, which includes age,
gender, programme and year of study. The second
section includes the items classified under learn-
ing motivation (LM), social presence (SP), cognitive
presence (CP), TRIZ, and industry talks (IND).

A seven-point Likert scale was administered for
this study as it is more accurate, more reliable, easier



PK. Ng et al. / Blending a sweet pill to swallow with TRIZ and industry talks 167

to use, and gives a better reflection of the respon-
dent’s true evaluation in contrast to other Likert scales
[68-70]. The internal consistency reliability of the
survey instrument was evaluated through the Cron-
bach’s alpha coefficient. From Table 1, the alpha
values suggested that the internal consistency of the
survey instrument was high (o> 0.7) for all the vari-
ables [71, 72].

Table 1

A factor analysis was done as well. From Table 2,
the factor loading for every item of each variable
exceeded 0.6, signifying that each factor extracts
an acceptable amount of variance from the vari-
able [73]. To avoid social desirability effects and
common method bias, the survey was administered
anonymously and online. To assure face validity, the
survey was vetted by 2 education experts from differ-

Cronbach’s Alpha Values for Survey Instrument

No. Variable Cronbach’s Alpha (o) No. of Items
1 Learning Motivation (LM) 0.950 7
2 Social Presence (SP) 0.935 4
3 Cognitive Presence (CP) 0.953 6
4 TRIZ 0.962 4
5 Industry Talks (IND) 0.958 4
Table 2
Factor Loadings for Variables
Items Factor Loadings
Learning Social Cognitive TRIZ Industry
Motivation (LM) Presence (SP) Presence (CP) Talks (IND)
LM1 0.818
LM2 0.931
LM3 0913
LM4 0.925
LM5 0.904
LM6 0.810
LM7 0.891
SP1 0.912
SP2 0.892
SP3 0.942
SP4 0.924
CP1 0.918
CP2 0.885
CP3 0.867
CP4 0.910
CP5 0.900
CP6 0.921
TRIZ1 0.946
TRIZ2 0.945
TRIZ3 0.968
TRIZ4 0.931
IND1 0.943
IND2 0.915
IND3 0.967
IND4 0.942




168 PK. Ng et al. / Blending a sweet pill to swallow with TRIZ and industry talks

ent higher learning institutions who are familiar with
engineering education, industry engagement activi-
ties, and TRIZ.

3.2. Participants and setting

The survey was shared with all the 98 students who
enrolled in a blended learning course on engineering
law. The response rate was 100%. The students came
from 3 different engineering programmes, namely
mechanical engineering, robotics and automation
engineering, and telecommunications engineering.

The engineering law course consisted of top-
ics such as introduction to law, contract law, tort,
cyber law, intellectual property law, employment
legislation, and laws pertaining to engineers. Due
to the COVID-19 pandemic and movement control
order in Malaysia, the lectures were facilitated online
synchronously via Google Meet. Apart from the 40
hours of online synchronous lectures, there were 7
hours of asynchronous learning in the form of pre-
recorded videos, infographics, articles, and notes for
students to engage with before the lectures.

Digital education tools such as Padlet, Google
Docs, and Quizziz were used during lectures to rein-
force students’ understanding on the topics, and better
prepare them for their group assignments. TRIZ tools
such as function and CEC analyses were used along-
side these digital tools to help students systematically

padlet

= NgPohKiat +

e Function Analysis for Law

Practising function analysis in the context of Malaysian law

Federal E empowers/restricts
Constitution of
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break down and analyse cases and complex issues
pertaining to engineering law. For the topic on intel-
lectual property law, an industry expert from an
intellectual property consulting firm in Malaysia was
invited to a lecture session.

3.3. TRIZ integration into teaching and learning

To spark the interest in learning topics on law
among engineering students, a TRIZ technique
known as function analysis was used. Students were
asked to link the functions of every entity within
the Malaysian legal system in a Padlet setting. This
technique was used to improve the visualisation and
memorising capability of the engineering students
about the legal system. Figure 1 shows the Padlet
activity. All students were required to participate in
completing the function model with the guidance of
the instructor.

The students were also guided on how to formu-
late engineering contradictions for contract law case
studies. One of the cases was adopted from Sobri [74].
The students were requested to type their contradic-
tion statements about the case in a Padlet setting. The
technique used in formulating the engineering con-
tradiction was the If — Then — But technique (See
Fig. 2). This technique was used so that the students
are able to relate better with the details of the case
study.
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cabinet
answers

Prime minister

Fig. 1. Padlet Activity on TRIZ Function Analysis (Malaysian Legal System).
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the trust between the two
partners would be affected

Fig. 2. Padlet Activity on TRIZ Technical Contradictions (Contract Law Case Study).

Another TRIZ technique known as the cause-
and-effect-chain (CEC) analysis was also taught to
students under the topic of employment legislation.
The case discussed in Padlet involved the reason-
ing behind an employee’s surprise to an employment
termination. The students were required to ask the
question “why, and why else?” until an acceptable
root cause is ascertained (See Fig. 3). This technique
was used to stimulate the critical thinking ability of
students in employment law cases.

The CEC analysis was also used in other case stud-
ies on the laws pertaining to engineers in Malaysia. In
the example, the students were required to ascertain
the root cause behind the inability of an engineering
graduate, who studied a 3-year bachelor of engi-
neering programme overseas, in registering as a
professional engineer with a practising certificate in
Malaysia (See Fig. 4). The TRIZ technique was used
to help the engineering students better understand the
requirements to register as a professional engineer
and graduate engineer in Malaysia.

3.4. Industry talk integration into teaching and
learning

The industry talk was integrated into a topic on
intellectual property law. A CEO of an intellectual
property consulting group in Malaysia was invited to
deliver a 2-hour industry talk on “owning and mon-
etising engineering ideas with intellectual property
rights”. The CEO is a patent, trademark and indus-
trial design attorney, a lawyer, and an angel investor.
The talk covered how engineers could protect their
innovation with the right type of IP, an overview
of different categories of intellectual property rights,
requirements of patents and patentability, and com-
mercialisation of university intellectual property
rights. An intellectual property assignment was cre-
ated based on the industry talk. The assignment
describes a company that is suing another company
for a patent infringement. The sued company intends
to invalidate the patent. For this intellectual property
assignment, the students were required to give their
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Fig. 3. Padlet Activity on TRIZ CEC Analysis (Employment Legislation Case Study).
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Washington Accord
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so.

Fig. 4. Padlet Activity on TRIZ CEC Analysis (Case Study on Laws pertaining to Engineers).

expert opinions on the validity or invalidity of the analyses methods were applied using IBM SPSS
patent. Statistics version 21.

A two-sample #-test was also done to compare
the programme outcome (PO) achievement from the
current year of study (2020) with the previous year

For the hypotheses testing, Spearman’s correlation (2019). The PO for this course was based on the
test was used to verify H/ to H6, while general regres- one stipulated in Malaysia’s Engineering Accredita-
sion and ANOVA were used to verify H7. These tion Council standard, which was to “apply reasoning

3.5. Survey analyses methods
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Table 3

Participant Demographics by Age, Gender, Programme and Year of Study

No. Items Levels (with scale) No. of Participants Mean Score StDev
1 Age 2:18-19 years old 1 (1.020%) 3.520 0.802
3:20-21 years old 58 (59.184%)
4:22-23 years old 30 (30.612%)
5:24-25 years old 6 (6.122%)
6:26-27 years old 2 (2.041%)
7:>27 years old 1 (1.020%)
2 Gender 1: Male 87 (88.776%) 1.112 0.317
2: Female 11 (11.224%)
3 Engineering Programme 1: Mechanical 57 (58.163%) 1.602 0.783
2: Robotics and automation 23 (23.469%)
3: Telecommunications 18 (18.367%)
4 Year of Study 2: Second year 16 (16.327%) 2.888 0.451
3: Third year 77 (78.571%)
4: Fourth year 5(5.102%)

Notes: Total number of participants, N=98.

informed by contextual knowledge to assess soci-
etal, health, safety, legal and cultural issues, and the
consequent responsibilities relevant to professional
engineering practice, and solutions to complex engi-
neering problems” [58]. In contrast to the method
used in 2020, the teaching and learning method used
in 2019 was the traditional brick-and-mortar method
with little to no administration of blended learning or
other creative approaches (such as TRIZ or industry
talks) to potentially enhance learning performance.

4. Results and discussion
4.1. Participant demographics

According to the demographics reported in Table 3,
the participants were mostly 20 to 23 years of
age (about 90%). Males accounted for almost 89%),
while females comprised only about 11% of the
total participants. Most of the participants were
from the mechanical engineering programme (about
58%). Approximately 23% of them came from the
robotics and automation engineering programme,
while around 18% originated from the telecommu-
nications engineering programme. The majority of
them (around 79%) were third year students.

4.2. Spearman’s correlation

The data for the dependent and independent
variables were not normally distributed. Therefore,

Table 4

Spearman’s Correlation (rs) among Variables

Hypotheses Variable Correlations ()
Relationships
HI TRIZ and LM 0.765%#*
H2 TRIZ and SP 0.794 %%
H3 TRIZ and CP 0.837%%*
H4 IND and LM 0.750%%*%*
H5 IND and SP 0.742%*%*
H6 IND and CP 0.820%**

Notes: N=98; **¥p <0.001.

Spearman’s correlation test was used to assess the
strength and direction of association existing among
the variables according to the hypotheses. Table 4
summarises the results of the Spearman’s correlation
(rs) among the variables. The results showed that all
variables positively and significantly correlated with
each other based on the hypotheses (rs >0, p <0.001).

It was found that TRIZ correlated strongly with
learning motivation (rg=0.765, p<0.001), social
presence (rs=0.794, p<0.001), and cognitive pres-
ence (rs=0.837, p<0.001). TRIZ is known to be an
approach that aids users to be independent learners,
independent problem solvers, and creative thinkers
[14, 15, 75, 76]. In the present study, the learners
applied specific algorithms and rules derived from
the TRIZ approach to work on their problems, cases,
and assignments. The systematic approach may have
resulted in students being more independent, thereby
reducing their need to be more social or interactive
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when solving class or assignment problems. Hence,
TRIZ correlated at a slightly higher magnitude with
cognitive presence as contrasted with other variables
due to the students’ self-directed and independent
learning abilities. The correlations were still consid-
ered strong and significant. Hence, H1, H2, and H3
were not rejected.

While TRIZ encourages the ability for self-
directed learning and strengthens motivation among
learners [75], industry talks expose them to social
responsibility and accountability in teams [59]. In the
present study, industry talks correlated strongly with
learning motivation (r;=0.750, p<0.001), social
presence (rs =0.742, p<0.001), and cognitive pres-
ence (r;=0.820, p<0.001). Apart from creating
exposure, industry talks create interactions between
students and real-world experts in the classroom to
achieve similar learning outcomes [57]. Furthermore,
learning through industry talks nurtures the learners’
propensity for lifelong learning, which strengthens
their cognitive ability in synthesising knowledge
across diverse topics [60, 77]. The industry talks
variable did not correlate as strongly with social pres-
ence perhaps because the assignment related with the
talk was centred only on one topic, which was intel-
lectual property law, hence limiting the versatility
of the discussions among the student team mem-
bers. Nonetheless, the correlation was still considered
strong. Therefore, H4, HS, and H6 were not rejected.

The authors of the present study believe that the
students were highly motivated due in part to the
use of innovative tools and strategies such as TRIZ

and industry talks in the course. More often than
not, introducing a variety of innovative approaches
in teaching and learning tends to improve students’
learning motivation [78-80].

4.3. General regression and ANOVA

A general regression analysis and ANOVA were
performed with a Box-Cox power transformation.
The optimised lambda values for all the regression
analyses were found to be around 1.1 to 1.3, and
were hence rounded to a value of 1. The results of
the general regression and ANOVA are summarised
in Table 5. The variance inflation factors throughout
the model were found to be less than 5 (VIF<5),
which is still within the acceptable range in regard
to multicollinearity. The Durbin-Watson statistic was
found to be within the normal range (1.5 to 2.5) with
regard to positive autocorrelation.

On the whole, it was found that all the
independent variables significantly predicted learn-
ing motivation, social presence, and cognitive
presence. TRIZ was found to be a signifi-
cant predictor for learning motivation [=0.571,
t(95)=5.413, p<0.001], social presence [(3 =0.687,
t(95)=6.750, p<0.001], and cognitive presence
[B=0.581, t(95)=6.451, p<0.001]. Industry talk
was also a significant predictor for learning moti-
vation [B=0.312, t(95)=2.961, p<0.01], social
presence [3=0.216,t(95) =2.155, p <0.05], and cog-
nitive presence [3=0.345, t(95)=3.816, p<0.001].
These predictors explained a significant propor-

General Regression Model and ANOVA Summary for Learning Motivation, Social Presence, and Cognitive Presence

Output General Regression Model Summary ANOVA Summary
Variable Model t Unstandardised Standardised VIF  R? Durbin-Watson df (Residual) F
Coefficients Coefficients Statistic
B SE Beta (B)
LM (Constant)  2.094*  0.690 0.329 0.733 2.146 95 130.113%%%*
TRIZ 5.413%%% (.568 0.105 0.571 3.957
IND 2.961** 0.301 0.102 0.312 3.957
SP (Constant)  1.958  0.626 0.320 0.758 1.994 95 149.075%#*
TRIZ 6.750%** 0.687 0.102 0.677 3.957
IND 2.155% 0.213 0.099 0.216 3.957
CP (Constant)  1.542  0.436 0.283 0.804 2.066 95 195.353%%*%*
TRIZ 6.451%**% 0.581 0.090 0.581 3.957
IND 3.816%#% 0.334 0.087 0.345 3.957

Notes: N=98; *p<0.05; **p <0.01; *#%p <0.001.
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tion of variance in learning motivation [R2 =(0.733,
F(2, 95)=130.113, p<0.001], social presence
[R%=0.758, F(2, 95) = 149.075, p <0.001] and, cog-
nitive presence [R2 =0.804, F(2, 95)=195.353,
p<0.001]. The significant regression equations can
be modelled as follows:

Y; = 0.690 4+ 0.568X; + 0.301X>
Y, = 0.626 4+ 0.687X; + 0.213X;

Y3 =0.436 4+ 0.581X + 0.334X,

Where Y; — Learning Motivation; Y, — Social
Presence; Y3 — Cognitive Presence; X; — TRIZ; X3
— Industry Talks

The present research contends that the inclusion
of TRIZ and industry talks in teaching and learn-
ing significantly affects learning motivation, social
presence, and cognitive presence with an explained
variability of around 70 to 80%. This finding could be
attributed with the strong influence of TRIZ on stu-
dents’ creativity and problem-solving abilities [16,
52, 53], and positive impacts of industry talks on stu-
dents’ practical and lifelong learning [59, 60]. Thus,
H?7 is supported.

4.4. T-Test

A two-sample #-test was done to compare the
course’s PO achievements between year 2020 and
2019. According to the results in Table 6, the
two groups differed significantly from each other
[t(211)=4.290, p<0.001], with students from 2020
achieving higher PO scores than students from 2019
(Meanoopog =71.5%, Meanypi9 = 66.8%).

This finding provides some general evidence that
the integration of TRIZ and industry talks in a blended
learning environment enhances the achievement of
POs. The evidence is consistent with findings from
several studies that combined the use of various
innovative techniques and strategies to enhance pro-
gramme and learning outcomes [16, 60, 81-83].

Table 6
Two-Sample 7-Test for PO Performance (Year 2020 and 2019)

Groups Mean StDev  SE Mean df t

PO_2020  71.5% 0.063 0.006 211
PO_2019  66.8% 0.101 0.009

4.290%%*

Notes: N for 2020=98; N for 2019=125; *p<0.05; **p<0.01;
##%p <0.001.

5. Conclusions and directions for future
research

In addressing the research question of this study,
the researchers confirm that TRIZ and industry talks
are positively and significantly correlated with the
learning motivation, social presence, and cogni-
tive presence of engineering students in a blended
learning setting. The findings of this study sup-
port the concept of including TRIZ and industry
talks along with other essential teaching and learn-
ing variables to reinforce learning performance in
a blended learning environment. Such a concept
could reduce some of the challenges in implement-
ing blended learning. If imparted from an analogical
viewpoint, the adoption of TRIZ and industry talks
in teaching and learning could help turn blended
learning into a “sweet instead of bitter pill to swal-
low” for both learners and educators in spite of the
challenges faced during the COVID-19 pandemic.
Several specific conclusions can be drawn from this
study:

e The use of TRIZ and industry talks with digital
education tools potentially motivated students
to learn, thus improving their cognitive pres-
ence, social presence, and also achievement
of POs.

e While correlations between industry talks and
other variables were strong, the slightly low
correlation between industry talks and social
presence was perhaps due to the limited scope
of topics covered by the talks and assignment.

e The inclusion of TRIZ and industry talks signif-
icantly affected learning motivation, cognitive
presence, and social presence on the whole, with
explained variations of about 70 to 80%.

The findings of this research should be gen-
eralisable across courses under the soft-applied
disciplinary areas, such as health and social care,
modern languages, business and education. Concern-
ing the directions for future research, further studies
that explain the moderating and mediating effects
of TRIZ and industry talks on the other variable
relationships could be explored to reinforce the find-
ings of this research. Further investigations regarding
control and experimental groups could be done to
compare the performance between a class taught in
a traditional setting and a class exposed with TRIZ
knowledge and industry talks.
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6. Limitations

Although the sample size of this study was suffi-
cient for the researchers to run the required analyses,
it was comparatively lower than the sample size
used for other similar studies that investigate factors
affecting students’ learning motivation in blended
learning settings. The researchers intend to extend
their study to other blended learning courses in the
future. This study emphasised on the participation of
engineering students in an engineering law course,
which is categorised under the soft-applied disci-
plinary area. Admittedly, the generalisability of this
study’s results might be somewhat inexact in the con-
text of other hard-pure, hard-applied, or soft-pure
disciplines. Thus, future research should involve data
collection from courses of varying disciplinary areas.

7. Implications

The findings of this research provide impor-
tant implications for online learning instructors
and instructional designers. The inclusion of TRIZ
and industry talks in teaching and learning could
assist instructors in addressing the self-regulation
challenges faced by students in an online learning
environment [10]. In particular, the use of TRIZ
tools and involvement of industry experts for talks
might complement the use of prompts in supporting
students’ self-regulation [84], which could increase
online student engagement. For instance, the aspect
of metacognitive prompts which requires reflection
on online learning contents [85] can be systemised
and given form using TRIZ tools such as function
analysis, CEC analysis, technical contradictions, and
inventive principles. Furthermore, in the midst of
employment uncertainties due to the COVID-19 pan-
demic, linking students with industry experts through
talks not only gives them a simulated experiential
learning experience, but also confidence in the con-
text of preparing them for employment as engineers
[86].
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Appendix

Section 1

Age:

Gender: Male, Female
Engineering programme:

Year in the engineering programme:

Section 2
Indicators Code Items
Learning LMI1 I felt motivated when I completed the tasks distributed in the course successfully.
Motivation LM2 I felt motivated to learn from the course.
LM3 I was interested in the course contents.
LM4 The insightful knowledge from the course motivated me to study the course more.
LMS5 My instructor motivated me to learn from the course.
LM6 My classmates motivated me to learn from the course.
LM7 I felt more connected to this course as compared to other courses.
Social Presence SP1 The course provided chances for me to express my opinions (e.g. through Padlet,
Google Docs, Google Meet, Google Classroom).
Sp2 The course offered the opportunity for me to interact with fellow students (e.g.
through online chats, video calls, online discussions).
SP3 The course provided me with collaborative activities (e.g. through online group
assignments, Padlet, Google Docs).
SpP4 I enjoyed participating in the course activities (e.g. through Padlet, Google Docs,
Quizziz).
Cognitive Presence CP1 I was able to acquire knowledge from the course quickly.
CP2 I was able to identify the problems I encountered during the course.
CP3 I was able to explore more information related to the course from other means of
learning (e.g. through YouTube videos, online research, online discussions).
CP4 I was able to link the information I learned from the course (e.g. assignments, Quizziz,
Padlet, Google Docs).
CP5 The course provided chances for me to reflect and ask questions about what I learned
(e.g. through Google Meet, e-mail, online discussions).
CP6 The course allowed me to explore and integrate ideas into solutions (e.g. through case
studies, assignments, online discussions, Padlet).
TRIZ TRIZ1 Function analysis gave a clearer illustration of complex descriptions about the
Malaysian legal system and case studies.
TRIZ2 Function analysis helped me systematically analyse the interactions among various
components in the Malaysian legal system and case studies.
TRIZ3 Cause-and-effect-chain (CEC) analysis assisted me in systematically breaking down
potential causes to the main problem in case studies.
TRIZ4 CEC analysis aided me in identifying the likely root cause of the main problem in case
studies.
Industry Talks IND1 The industry talk helped improve my understanding of intellectual property (IP) law.
IND2 I was able to relate my lectures with real-world situations from the industry expert’s
viewpoint.
IND3 The industry talk exposed me to the practical aspects of intellectual property law.
IND4 The industry talk developed my sense and awareness of intellectual property law in an

industry context.




