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Abstract: Higher education teaching staff members need to build a scientifically accurate and comprehensive
understanding of the function of the brain in learning to optimize teaching and achieve excellent student
learning. An international consortium developed a professional development six-module course on
educational neuroscience and online community of practice applying design thinking. A mixed methods
research design was employed to investigate the attitudes of thirty-two (N=32) participating academics using
a survey comprising eleven closed and open questions. Data analysis methods included descriptive statistics,
correlation, generalized additive model and grounded theory. The overall evaluation demonstrated a notable
satisfaction level with regard to the quality of the course. Given the power of habits, mentoring and peer
interactions are recommended to ensure the effective integration of theoretical neuroscientific evidence into
teaching practice.

Keywords: online learning; e-learning; neuroscience; neuropedagogy; neuroeducation; higher education;
design thinking; learning management system

1. Introduction

Most higher education institutions word-wide prioritize in their academic development strategy
research and development through winning competitive national and international funding
programs and the publication of studies in high-impact venues [1]. In this teaching research nexus in
higher education, student teaching is often seen by university and college faculty members as a
necessity sometime even a distraction from truly meaningful work [2]. Career advancement of
tenured academic faculty is determined by research visibility and publication output and impact
instead of teaching quality [1]. However, teaching and learning is a critical procedure that influences
directly the prospects of economic growth and societal well-being through the knowledge,
competencies and values of students and graduates within academic and professional communities.
The quality of teaching and learning depends on several factors, one of them being the perceptions
of teaching staff on what constitutes effective teaching and learning [3].

Tokuhama-Espinosa provides a holistic vision for the contemporary educator as learning
professional and scientist [4]. She advocates that teachers at all levels of service should be literate in
neuroeducation. This notion is reflected in an enriched TPACK model that she proposes featuring a
new area on educational neuroscience (mind, brain and education science) next to the technological,
pedagogical and content knowledge [4].

Are educators and higher education teachers informed about brain-based learning practices?
Apparently, there is an acute upskilling need for professionals at all levels of education, especially
higher education lecturers and professors who shape the next generations of teachers and scientists.
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This need is further amplified due to the fact that there is an alarmingly high number of persistent
misconceptions about the brain and its role in learning [5]. Teacher professional development can be
essential to grasp the affordances of new media and for the formulation of pedagogy-informed
teaching and learning practices.

Neuropedagogy, educational neuroscience or neuroeducation is the application of cognitive
neuroscience to teaching and learning [6]. Neuropedagogy is the place where science and education
can combine and whose scientific goals are to learn how to stimulate new zones of the brain and
create neural connections. Research findings from educational neuroscience provide opportunities
for transformative learning in distance education settings [7].

Design thinking is a creative, flexible methodology for tackling complex problems. It is based on
a human-centered mindset for problem solving through iterative experimentation [8]. Design
thinking features a series of steps that are revisited and repeated as often as it is necessary. In the
context of education, these steps are described as follows: Discovery, Interpretation, Ideation,
Experimentation, Evolution [9]. In the first phase, the target audience is specified and data are
detected, collected and analyzed around a challenge. Next, data are interpreted in the quest for sense
making and meaning around a set of common identified themes. In the ideation step, ideas are
generated, prioritized, assessed and refined. Next, during experimentation these ideas are
implemented into prototypes. Finally, evaluation feedback on prototypes is collected to track lessons
learned and move forward with eventual shortcomings and open improvement issues. Design
thinking techniques can be integrated into user-centered design of electronic systems and artifacts to
increase users’ creativity and innovation capacity [10].

2. Materials

2.1. Platform Design Process

This study took place in the frame of the Neuropedagogy Erasmus+ project. Its prime aim was
to train higher education teaching staff in innovative methods, based on neuroscience through an
online platform in which a community of higher education lecturers is created to facilitate the
development of transversal communication competences [11]. It was conceived for the application of
neuroscience to teaching and to offer professional development chances to interested educators for
the expansion of their knowledge and skills in that specific scientific domain. Experiences and lessons
learned from previous professional development were incorporated to optimize learning design
regarding pedagogy, technology and aesthetics [12].

The design thinking methodology was applied throughout all phases to ensure an empathetic
implementation approach as illustrated in Figure 1. First, an extensive data collection from targeted
users took place. Quantitative and qualitative user data from academic faculty members revealed a
strong interest and knowledge gaps in the subject matter [13]. Then, a literature review described
previous works and principles of neuroeducation [14]. Selected case studies, narratives, projects,
toolkits and resources were compiled in a good practice guide. Next, an elaborate ideation took place
with the objective of outlining the platform’s structure. First, a desk study was conducted to identify
the best possible software systems. A blended online brainstorming/ideation session followed to
define the desirable features and structure of the platform. The ideation was based on objective data
from the industry and literature, subjective data from project partners’ experiences and finally their
preferences and needs regarding the project’s educational platform.
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Figure 1. Online learning platform design based on five design-thinking stages.

The designed educational online platform consisted of two, hybrid subsystems. The first, the
LMS, aimed at higher education lecturers related to the training in the didactic method based on
neuroscience accommodating all developed training contents. The second space was a collaborative
environment for an online community of practice that allows communication, sharing and mutual,
peer learning among academic faculty members. Both parts can be utilized to facilitate formal and
informal learning experiences.

In the first phase of the ideation, desk research was conducted to compare software systems that
are suitable for this project’s platform implementation. After this process, two main candidate
systems emerged: WordPress and Moodle. Both systems are open source, can be installed for free
and are world-leading in their categories. Wordpress is a popular, versatile open-source content
management system with a wide user base, installations, a large variety of plugins and extensions.
Moreover, Wordpress has a greater potential for social e-learning [15]. WordPress can provide the
basis for the community part, while Moodle can be the hosting system for the online content and
courses. Moodle is a solid open-source solution for e-learning with millions of installations in
educational institutions world-wide [16]. However, the interplay between them was not seamless.
Ensuring a single-sign on system where users would sign-up once and could have access to both
subsystems (e-learning courses and the community of practice platform) emerged as a top priority.
This was a problem that would be solved later on.

In the second phase, the most important and desired features for the educational platform &
community were discussed. A blended system’s requirements collection was implemented in the
form of structured brainstorming in two stages. In the first stage, a collaborative sheet was provided
online in Google Drive to record the most important/desired features for the educational platform &
community. The sheet had the following fields/columns: Importance (Critical, Essential, Good to
have, Avoid), Component (E-learning platform or Community - web 2.0), Category (Aesthetics,
Communication, Content, Functionality), Title — Description, Usefulness for NP project, Source,
Screenshot or link and Connection to Neuroscience (theory / method / technique) and Reference/s.
Each partner had its own separate sheet but had open access and could read the other partners’
entries. Sources of evidence for suggestions could be an already existing platform, the instructional
design for the e-learning module under development and the application of specific Neuropedagogy
principles.

The second stage took place during an online workshop using a collaborative tool (Miro) to
discuss and synthesize everyone’s suggestions. First, partners briefly presented their proposals to
ensure that each suggestion or concept is clear to all without misconceptions. Second, all suggestions
were inserted as virtual post-it notes into the two-dimensional space and organized for (i) e-learning
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(LMS) and (i) community subsystems across four main categories: Communication, Content,
Functionality, Aesthetics (Figure 2). Next, all items in each category for both systems were
summarized and discussed one by one to see if there were any disagreements or diverging opinions.
Through this process, a consensus was reached which is presented in the next section. Finally,
additional notes were created whenever prerequisites issues and open questions were identified.
These open questions allowed the discussion to reach deeper levels and connect with the project’s
rationale in more fundamental ways. However, the problem of seamless interplay between
Wordpress and Moodle had not been solved yet.
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Figure 2. Online collaborative ideation environment.

An open issue that helped us come up with a solution was the possibility to have systems
informed by Neuropedagogy to act as good practice for practitioners and differentiate from
contemporary practices. This particular aspect led us to widen the search and consider other systems.
This process derived from the results of the desk research on LMS, along with project requirements
and partners’ experiences lead to Learndash [17]. Finally, after thorough comparison between the
two LMS, Moodle and Learndash and based on the suggested features essential functions of the LMS
a decision was taken to adopt Learndash over Moodle as it was considered more appropriate for this
particular use case. Its main advantage was its seamless integration into WordPress as a plugin,
ensuring full interoperability as well as improved organizational and aesthetical aspects in smaller
“chunks” of content.

2.2. Neuropedagogy Course Outline

Administered via an online platform, the course was structured into six modules, each delving
into distinct aspects of the subject under investigation as follows:

e Introduction to Neuropedagogy: this inaugural module explores the definition of Neuropedagogy
and its value for education. It concludes with foundational information about the brain’s anatomy
and its function during learning.

e  Neuromyths in Education: this module explores the problematic proliferation of inaccurate beliefs
about the brain and its role in learning. It presents the five more common neuromyths and debunking
scientific evidence. It contains also a practical tool for everyone to self-assess eventual biases towards
neuromyths.

e Engagement: Next, the neural mechanisms underlying engagement are explored along with
recommended strategies including cooperation and gamification.

e  Concentration & Attention: The same structure is duplicated here, presenting the definition and the
neural processes behind attention and indicative application methods for classroom instruction.

e  Emotions: This is the most extensive module starting with a definition and classification of emotions.
It explores the emotional and social aspects of the brain and contains several ideas to improve
emotional responses in education.
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e  Associative Memory: The ultimate module explores the function of memory in learning, the different
associative memory types such as semantic and episodic memory.

These modules (as well as the platform interface) were translated fully in five languages and
encompassed a diverse range of learning and evaluation activities, including diagnostic
questionnaires, associative exercises, self-assessment quizzes, explanatory schemata and reflective
questions.

The user navigation within each module is free and without any restrictions. Hence there are no
forced linear learning paths. Adhering to the principles of adult learning, the learners are entrusted
to exercise their agency to navigate back and forth to consolidate their learning progress and in-depth
understanding engaging with the activities of their choice [18]. This facilitates the needs of some
advanced users for quick access to the learning content skipping eventual self-evaluative and
reflective activities. Screenshots from various facets of the Neuropedagogy platform and course are
available in Appendix A.

3. Method

In this study we investigated the attitudes of academics towards a specialized course centered
on Neuropedagogy utilizing a mixed method approach. The primary objective was to offer a
comprehensive understanding of the discipline while, the secondary goal, focused on equipping
participants with the necessary skills to integrate this knowledge into their instructional practices.
Upon completion of the course, participants were requested to complete a psychometric survey
(Table 1), comprising 18 items, which aimed at evaluating their learning experience perceptions.
These items encompassed various dimensions including: (i) overall assessment of the course, (ii)
relevance, currency, and efficiency of the educational materials, (iii) suitability of the learning
activities, (iv) perceived value of individual modules and identification of modules requiring
revision, (v) relevance of the assessment tasks to the course objectives, and finally (vi) perceived
usefulness of the platform in view of technical challenges encountered during the course delivery.

Table 1. The data collection instrument.

Items Measurement Coding

1: What i 1 evaluati
Q at1s your genera’ evariabion Likert scale 1=Very poor, 3 = Average, 5 = Very good
of the course / learning material?
1 = Very irrelevant and out-of-date, 3 = Neither relevant nor
Likert scale irrelevant, somewhat up to date, 5= Very Relevant and Up-

to-Date

Q2: Did you find the learning
materials relevant and up-to-date?

Q3: What is your general impression
of the platform?
Q4: Were the educational materials

Likert scale 1=Very poor, 3 = Average, 5 = Very good

1 = Not efficient, 3 = Neither efficient inefficient, 5=V
sufficient and effective in achieving Likert scale otethicien crther ethiaient nor ethicen ery

efficient
the learning objectives of the course?
1 = Introduction to Neuropedagogy, 2 = Engagement in the
learning process, 3 = Neuromyths, 4 =
Concentration/Attention, 5 = Emotions, 6 = Associative

memory, 7 = None of them

Q5: Which module(s) did you find Multiple selection
particularly useful?
55.1: Please explain why you found
the module(s) you selected in the Open-ended N/A
previous question as useful.

1 = Introduction to Neuropedagogy, 2 = Engagement in the
learning process, 3 = Neuromyths, 4 =
Concentration/Attention, 5 = Emotions, 6 = Associative
memory, 7 = None of them

Q6: Which module(s) do you think

. . . Multiple selection
need revision or improvement?
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56.1: Please explain why you think
this/these specific module(s) should Open-ended N/A
be improved.

S7: Is there anything in the learning

material.that you would like t9 Open-ended N/A
change or improve? Please provide
your comments and suggestions.
8.1: Were the assessment questions
in the Introduction to Neuropedugogy Binary 0=No, 1= Yes
module based on the respective
educational content?

(08.2: Were the assessment questions
in the Neuromyths module based on the Binary 0=No, 1=Yes
respective educational content?
(08.3: Were the assessment questions
in the Concentration & Attention module
based on the respective educational

content?

Binary 0=No, 1=Yes

(Q08.4: Were the assessment questions
in the Associative memory module
based on the respective educational
content?

(Q08.5: Were the assessment questions

Binary 0=No, 1=Yes

in the Engagement module based on Binary 0=No, 1 =Yes
the respective educational content?
(08.6: Were the assessment questions
in the Emotions module based on the Binary 0=No, 1=Yes
respective educational content?
Q9: Were the learning activities
appropriate for the content?
Q10: Did you encounter any technical
difficulties in your progress through Binary 0=No, 1=Yes
the training programme?
S11: Comments & Recommendations =~ Open-ended N/A

Binary 0=No, 1=Yes

For the analysis of the primary data we followed the guidelines provided by Pallant [19]. To
establish the reliability (internal consistency) of the survey items, Cronbach’s alpha was calculated.
Subsequently, the Shapiro-Wilk test was employed to examine normality. Due to the violation of
normal distribution and in view of the small sample size, non-parametric tests were selected [20].

Pertaining to the statistical analysis, descriptive statistics offered an initial overview of the
dataset, facilitating the identification of patterns and trends. This analysis provided insights into
central tendencies, dispersion, and distribution of the data. Frequencies of responses were calculated
for the multiple selection items. Accordingly, multiple Spearman’s rank correlation analyses were
conducted to determine the strength and the direction of the relationships between specific variables
[21]. To further validate these findings, a Generalized Additive Model was created using the overall
evaluation of the course as the dependent variable. This allowed us to identify potential predictors
of the factors that influenced participants’ ratings [22].

Finally, in order to process the feedback received in the open-ended questions, we adopted the
principles of the Ground Theory which involve a constant comparison, coding, and categorization of
the data to identify emerging themes and patterns [23].
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4. Results

In total, thirty-two (N=32) participants, high education faculty members took part in the study
and evaluated the platform and its contents anonymously between February and April 2023. The
decision to keep the survey anonymous was taken to facilitate the objective and impartial validation
of the course contents and the platform’s functionality. The participants were primarily university
teaching staff and researchers who had expressed their interest in the project’s topic and provided
information about their prior knowledge and training needs [13].

The Cronbach’s alpha coefficient obtained for the Likert Scale items is .86, a value that indicates
good internal consistency [24]. In the remainder of this section, we delve deeper into the key findings
that emerged from the statistical analyses and discuss their implications for instructional design and
Neuropedagogy.

4.1. Descriptive Statistics

The descriptive statistics of the Likert scale items can be found in Table 2 while the frequency of
the multi-choice responses is illustrated in Table 3. The positive ratings across the various aspects of
the course, such as its overall quality (M=4.56, SD=.6), the relevance of the learning resources (M=4.53,
SD=.55), the efficiency of the educational materials (M=4.5, SD=.7) and the perceived usefulness of
the platform (M=4.46, SD=.74), indicate that participants found the course to be effective in achieving
its intended learning objectives. Participants also agreed unanimously on the appropriateness of the
learning activities for each module (Q8.1-Q8.6) and the relevance of the assessment questions (Q9)
with mean, median, and mode values consistently at 1. This consensus highlights the importance of
aligning the learning activities with the assessment tasks and the course objectives. On the negative
side, a small portion of participants encountered technical difficulties during the training program
(M=.25, SD=.43). While this number may be relatively low, addressing this issue is crucial to further
improve the user experience and ensure that the stakeholders can access and benefit from the course
without hindrances.

Table 2. Descriptive statistics of participant responses for course evaluation and related factors.

Ttem | M | Med | Mo | SD | VAR | Kurt | Skew |
Q1: Evaluation of the course 4.56 5 5 0.6 0.37 0.32 -1.12
Q2: Relevance of the learning materials 4.53 5 5 0.55 0.31 -0.51  -0.69
: Perceived useful f th
(25 Perceived usefulness of the 4o 5 5 074 056 037 -105
platform
Q4: Efficiency of the educational 45 5 5 0.7 0.5 344 167

materials

Q10: Technical difficulties (platform)  0.25 0 0.43 0.18 -0.57 1.21

o

Table 3. Frequencies of responses in the multiple selection items.

Item Q5: Perceived

Q6: Modules that
usefulness of

should be revised

modules
Module Freq Percent Freq Percent
Introduction to Neuropedagogy 10 31.25% 3 9.4%
Engagement in the learning 10 31.259% 1 319
process
Neuromyths 12 37.5% 3 9.4%
Concentration and Attention 15 46.85% 1 3.1%
Emotions 18 56.25% 4 12.5%
Associative memory 13 40.6% 1 3.1%

None of them 0 0% 26 81.25%
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Concerning the multiple selection items, the analysis revealed that participants found the
modules “Emotions” (56.25%), “Concentration & Attention” (46.85%), and “Associative Memory”
(40.6%), to be the most useful, likely due to their direct impact on the teaching practices. The
popularity of these modules highlights the importance of addressing real-world classroom challenges
and providing educators with tools and techniques to increase learner engagement and improve
learning outcomes. In contrast, participants perceived the “Introduction to Neuropedagogy”
(31.25%), and the “Engagement in the learning process” (31.25%) modules as less appealing,
suggesting that they may have found the content too abstract or that they may have been looking for
more concrete, practical examples, strategies, and actionable insights that can be easily applied in
diverse teaching contexts.

Regarding suggestions for improvement, the majority of participants (81.25%) believed that
none of the modules required any revisions or improvements. This further consolidates the general
satisfaction with the course content and structure, reflecting the effectiveness of the modules in
addressing participants’ interests. However, a portion of participants identified some of the modules
as requiring revision with the “Introduction to Neuropedagogy” (9.4%), “Emotions” (12.5%), and
“Neuromyths” (9.4%) being at the top of the list. Interestingly, despite “Emotions” being the most
highly valued module, it still received feedback for improvement. This suggests that participants are
highly interested in the topic and are seeking further development or expansion in this area to better
support their teaching.

4.2. Correlations

Spearman’s rank correlations revealed a strong positive correlation between participants’
general evaluation of the course and their perception of the relevance and recency of the learning
materials (p=.73, p<.01). Our study’s findings align with previous research emphasizing the
significance of offering current and pertinent content for successful online learning experiences (for
example, [25,26]). Additionally, we noticed a strong positive correlation between the overall course
assessment and the platform’s usefulness (p=.71, p<.01). Earlier studies have also shown that factors
such as the usability of the platform, its accessibility, and the overall design significantly impact
learners’ satisfaction and engagement in online courses (for example, [27,28]). Moreover, we found a
strong positive correlation between the general evaluation of the course and the effectiveness of the
educational materials (p=.73, p<.01). Several studies have also highlighted the critical role of effective
instructional design in fostering successful online learning outcomes (e.g., [12,29]).

4.3. Generalized Additive Model

The Generalized Additive Model analysis confirmed the aforementioned findings indicating
that the evaluation of the course is significantly predicted by several factors with the relevance (smooth
function=1.45, p<.01) and efficacy (smooth function=1.12, p<.01) of the learning materials being among
the strongest predictors. These findings are in agreement with the relevant literature further
confirming the importance of ensuring that the course content is up-to-date [30,31]. Although with a
lesser effect, the efficiency of the learning activities (smooth function=.89, p<.01) and the relevance of the
assessment tasks (smooth function=.67, p<.05) also influenced participants’ attitudes toward the course.
This outcome is also in alighment with recent research suggesting that the learning activities should
be designed to enhance learners’ understanding of the course material and the assessment tasks
should be closely aligned with the educational content [32,33]. Finally, the usability of the platform
utilized to deliver the educational activities and respective content does not seem to have influenced
participants’ ratings as much (smooth function=.28, p<.01) possibly due to the sample consisting of
academics who may be more adept at navigating various platforms. However, providing learners
with a user-friendly platform remains an important aspect that should not be overlooked as it can
contribute to a positive learning experience [34].
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4.4. Open-Ended Questions

Participants” responses in the open-ended questions compliment the quantitative data and offer
additional insights. Academics found each module to be useful (55.1) in its own way, with many of
them noting multiple modules. The reasons cited for usefulness varied but were mostly related to the
content with comments such as “the content is informative”, “the material is packed with useful and
essential guidelines”, and “the course is well-structured and comprehensive”. Some participants
highlighted the practical and applied elements of the materials, stating that “the material was well
organized” and that the contents are “very timely and closely linked to real problems”. They also
appreciated the research-based way neuromyths were deconstructed, with one participant
commenting on the “great job debunking myths with solid evidence”. The module concerning
“Emotions” seemed to be an area of interest for some participants who noted the under-researched
and underestimated nature of emotions in the learning process. This was further supported by
additional feedback emphasizing the importance of engagement and positive attitude in the learning
process, as well as the need for attention to be paid to students” emotions and their connection to the
acquisition of knowledge and skills. Other participants praised the course for its clear concepts that
can be applied in everyday situations, its ability to broaden their knowledge of associative memory,
and the interesting content that contains very useful resources and literature. Finally, one participant
even described a module as “the most interesting” they had encountered. Overall, the added
feedback underscores the value of the course in addressing prevalent misconceptions and providing
a comprehensive understanding of crucial aspects of the learning process.

While most participants did not offer suggestions for enhancing or modifying the modules
(56.1), a few provided valuable feedback on areas that could be improved. Specifically, one
participant suggested that the modules dealing with “Emotions” and “Neuromyths” might benefit
from more detailed explanations and increased clarity, while another mentioned that certain topics
“could be covered at greater depth.” Participants also raised concerns about the linguistic aspects of
the modules as well as the presentation and formatting style. Such remarks underline the need to
balance across content richness and accessibility to satisfy individual preferences. Lastly, a few
participants underlined the importance of ongoing development and adaptation.

The feedback received with regard to the training material (S7) was diverse. Some participants
felt that they lacked the necessary experience to identify areas for improvement, while others had no
comments or suggestions. Nevertheless, a few participants proposed incorporating more
illustrations, images, and videos to enrich the learning experience and make the content more
dynamic. Additionally, one participant pointed out that certain visuals needed higher resolution, as
they were either small or blurry. In terms of textual content, one respondent recommended that the
amount of text should be reduced. Other participants observed that the assessment questions were
more challenging than the training material itself, necessitating a deeper understanding of the content
to answer them. Relatedly, one participant noted that in assessments, the platform did not accept
some correct answers as valid due to language mixing or slight differences in phrasing. They
suggested that open-ended tests should not be machine-tested to avoid such issues. In the same vein,
one participant advised awarding partial points for correct answers in the quizzes with multiple
correct answers, arguing that marking the entire answer as incorrect, when only one part was wrong,
was neither helpful nor fair. To further support learning, one participant suggested that qualitative
feedback should be provided alongside the correct answer. Finally, some respondents recommended
including more examples of good practices, especially when addressing problematic or difficult
students.

The last open-ended question (S11) sought to gather supplementary feedback from the
participants, encompassing general remarks and suggestions. The majority of the responses painted
a favorable picture of the educational program featuring accolades such as «Congratulations on the
developed course
Neuropedagogy training program as both captivating and advantageous, further disclosing their
plan to adapt their teaching approach in accordance with the program’s principles. On the other
hand, some feedback identified areas in need of enhancement. For instance, one participant

17

and expressing keen interest. Intriguingly, one participant regarded the
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experienced technical difficulties during the course (e.g., challenges in navigating back to the
homepage and sluggish page loading times) while other respondents encountered issues with the
registration process, noting that the registration button was not working properly and that the
platform was not very intuitive. Another area of concern was the translation quality of the learning
material (from English to participants’ native language). These observations underscore the
significance of addressing the technical components and translation quality of educational programs
to guarantee their seamless operation, efficacy, and overall user experience.

5. Discussion

In the context of this study, we sought to investigate the perspectives of Higher Education
instructors on a Neuropedagogy course aiming to identify its strong points and potential areas for
enhancement. Our research not only contributes to the broader literature by showcasing methods to
enrich teaching and learning practices [35] but also supports the growing evidence highlighting the
significance of educators’ professional development [36,37]. The insights obtained from this study
can inform course and instructional designers in designing and developing engaging and effective
online learning experiences.

Our findings revealed a predominantly favorable attitude towards the course, characterized by
high ratings in the relevance and efficacy of the educational resources. These insights can be
harnessed to fine-tune the design and delivery of future online courses by: (a) prioritizing the
provision of timely and pertinent materials [38], (b) ensuring that the assessment tasks align well
with the content of the course modules [39], and (c) placing a strong focus on developing a user-
friendly and technically sound platform [40,41]. Participants also unanimously commended the
design of the learning activities and the congruence of the assessment tasks with the course’s
intended learning outcomes [42,43]. All these factors are crucial in delivering effective and engaging
learning experiences [44,45].

Concerning the evaluation of the particular topics, we identified specific modules that call for
further enhancement and consideration. Continuous evaluation and revision of courses are crucial to
maintain their ongoing relevance and efficacy [46]. Moreover, the technical obstacles reported by
participants, resonate with the prevalent issues often faced in online education, thus, meriting careful
attention [47].

In addition, they highlight the potential advantages of integrating diverse instructional
strategies and multimedia resources into the course design [48]. Such an approach can accommodate
varied learning preferences and foster cognitive flexibility, thereby creating a more engaging and
inclusive learning environment that caters to the diverse needs of learners [33]. Lastly, our research
focuses on the significance of providing personalized feedback and guidance to learners as a means
to help them better comprehend their strengths and weaknesses [49].

6. Conclusions

In light of the study’s findings, we present the following implications for stakeholders involved
in designing and delivering online professional development courses.

Instructional designers and course content creators specializing in professional development
initiatives should pay special attention to the structure of the learning activities ensuring that the
learning material is relevant and current and the assessments authentic [50,51]. In addition, the
diverse learning preferences of the audience should be considered to increase the incentives for
engagement [52].

Software developers need to invest in robust technical infrastructure and support systems in
order to ensure that the final product will deliver a smooth and seamless learning experience [32,53].

Higher Education institutions and policymakers need to recognize the potential of online
courses to foster professional growth among teachers [54] as well as their role in the overall teaching
optimization process. As academics are subject experts in their fields, recommendations for change
in their established teaching practices could be met with skepticism, even resistance. The sustainable
transformation of teaching practices requires repeated reinforcement of new knowledge, the freedom
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to make responsible decisions and the verification of valid interpretations through mentoring and
trusted peer interactions.

In this notion, higher-managerial staff is urged to cultivate a culture of ongoing quality-focused
professional development by providing access to online courses and encouraging faculty to engage
in lifelong learning [55]. Embracing this approach not only will enhance the quality of teaching but it
will also contribute to the overall success of the educational institution [56].

The overall evaluation demonstrates a notable satisfaction level with regard to the quality of the
course. Nonetheless, it is important to consider the following limitations when interpreting these
findings.

One limitation is the explicit reliance on self-reported data from a psychometric instrument
which may be subject to social desirability bias and may not fully capture participants’ actual
experiences [57]. A more comprehensive assessment of the course’s impact on educators’ professional
development could be obtained by incorporating alternative methods such as the evaluation of
longitudinal studies on the application of the Neuropedagogy principles in their teaching practices.
To obtain a more in-depth understanding of participants” experiences and identify potential areas for
improvement, future research can incorporate additional qualitative data collection sources such as
interviews or focus groups.

Furthermore, we did not collect background information on participants. Future work should
investigate the influence of participant characteristics including gender, age, prior experience with
online courses, academic discipline, teaching experience and so on. Understanding these
relationships could help instructional designers and course developers to better target both the course
content and the delivery methods.

Another significant limitation is the sample size which restricts the generalizability of the
findings to a broader population of academics. Small sample sizes may lead to biased estimates or
reduced statistical power thus, making it challenging to detect true effects or relationships. To
address this limitation, future research should increase the sample size by recruiting a more diverse
and larger pool of participants from various academic disciplines, institutions, and backgrounds. This
approach would enhance the generalizability of the findings and provide more accurate insights into
the participants” experiences and perceptions.

Supplementary Materials: The following supporting information can be downloaded at the website of this
paper posted on Preprints.org.
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