(Aaker 1996, A. Poplavskaya 2018)[image: Discover University of Wales Trinity Saint David] 
APPENDIX GA36d

	LEVEL 7 ASSESSMENT SPECIFICATION 



	Student name:
	     Yau Ka Chun
	Student ID number:
	2327287

	Programme:
	DBA

	Module:
	Converting Research into Practice  

	Module code:
	HKBM7020
	Contribution to Overall Module Assessment (%):
	100%

	Lecturer:
	Dr Alice Te
	Internal Verifier:
	Dr Eddie Yu

	Assignment Title:
	Report
	Word count (or equivalent):
	7336

	Submission deadline:
	19 February 2024
	Return date of provisional marks & written feedback:
	10 March 2024



I declare that I have completed my research proposal with the support of the AI tool Poe.

Yau Ka Chun




"Strategizing STEM Extracurricular Activities: An Analysis of Parental Decision-Making and Market Optimization in the Hong Kong STEM Education Industry"

1. Introduction

The dawn of the 21st century has witnessed a global paradigm shift toward STEM (Science, Technology, Engineering, and Mathematics) education. Nations worldwide have recognised STEM's pivotal role in driving economic growth and maintaining competitive advantage in an increasingly technology-driven global marketplace. This research project germinated from observing this worldwide trend and the need to understand its implications at a local business level, specifically within the Hong Kong Special Administrative Region (HKSAR). The HKSAR government, aligning with China's "Fourteenth Five-Year Plan" and the vision for 2035, is actively promoting policies that bolster STEM education and nurture technological talent. This surge in policy-driven initiatives has increased awareness and demand for STEM-related educational activities outside the traditional classroom setting.

As the founder of the Robot Institute of Hong Kong, with two decades of operational experience in the industry, I have witnessed firsthand the expanding STEM education extracurricular activities market. Our institute has been at the forefront of this expansion, designing bespoke STEM courses, collaborating with renowned global educational entities and brands, and offering high-quality certification programs. Furthermore, we challenge our students through competitive events, such as international robotics competitions, facilitating peer-to-peer learning with some of the brightest minds worldwide.

Given the external environment and the inherent strengths of our institute, this academic research aims to bolster further the competitiveness of the Robot Institute of Hong Kong. The goal is to establish a more robust curriculum framework, evolve into a leading STEM education institution, and deliver an unparalleled learning experience to our students, ultimately enhancing the institute's profitability. The research will explore the factors influencing parents' decisions when choosing STEM-related extracurricular activities, providing valuable market insights and data for our marketing and promotional strategies. These factors are believed to span various dimensions.



The historical roots of STEM education can be traced to a global urgency to address the growing skills gap in technical fields and foster innovation. STEM education was developed to provide students with the skills and knowledge needed to meet the demands of the modern world. By addressing this need, it laid the foundation for further development.

Governments worldwide came to recognise the importance of cultivating STEM skills and knowledge. Legal and political support was demonstrated through targeted funding and policies to secure each nation's economic future. As STEM fields were understood to be increasingly intertwined with that future, such support sought to strengthen STEM education.

As the demand for STEM-related jobs soared globally, education systems faced pressures to adapt at an accelerating pace. This context reinforced the need to view STEM education as a pathway toward individual economic success and social mobility. Its ability to equip students with capabilities relevant to the workforce further emphasised its critical role.

Seeing STEM literacy as a means of advancement, many also viewed it as instrumental for communities and nations to thrive in parallel. These societal perspectives highlighted how STEM education could cultivate knowledge and skills with broader impacts beyond any single career.

Lastly, the massive technological transformations underway cemented the indispensability of STEM for navigating modern life. Acquiring foundational understanding and tools through STEM learning became critical, given shifts growing across virtually all domains against this backdrop of change.



1.1 Key concepts of the research 

The proposed research will start by examining the factors that influence parental decision-making. This includes exploring psychological factors such as parental aspirations, expectations, attitudes towards education and skill development, personality characteristics, emotions, and cognitive biases. By gaining insights into these factors, businesses can better understand the underlying motives and preferences that drive parental choices.

Furthermore, the research will investigate the segmentation of the target market in terms of demographic, psychographic, and behavioural characteristics. This analysis will allow organisations to identify distinct customer segments and tailor their offerings and marketing strategies accordingly.

Additionally, the study will explore effective branding and positioning strategies to differentiate extracurricular activity providers in a competitive market.

The research will also delve into marketing communications, examining how organisations can effectively communicate the benefits of their offerings to parents. This includes exploring various channels and messaging strategies to reach and engage the target audience effectively.

Pricing strategies will also be investigated, emphasising understanding the perceived value of extracurricular activities and how organisations can optimise pricing to attract and retain customers.

Furthermore, the research will explore customer relationship management, highlighting the importance of building solid relationships with parents. This includes understanding their needs and preferences, providing personalised experiences, and fostering long-term loyalty.

Lastly, competitive analysis will be conducted to gain insights into the competitive landscape and identify strategies to gain a competitive advantage.



1.2 Significance of the Research

This proposed research aims to understand factors influencing parents' choice of STEM extracurricular activities for their children. Gaining insight into these demand-side parental perspectives is essential given the growth of the STEM education industry. Limited literature exists exploring this area, representing an opportunity to advance knowledge through new empirical findings.

At a practical level, optimising attraction and enrollment in supplementary STEM learning programs directly supports socio-economic development goals. Equipping youth with versatile STEM competencies critical for modern workforce needs helps secure national competitiveness in technology-driven fields. It also cultivates broader scientific literacy that societal stakeholders have deemed increasingly valuable.

In addition, the study offers policy and practice relevance through direct implications for service delivery. Gleaning actionable recommendations informed by parental needs and expectations allows educational organisations to enhance program quality and student outcomes over the long term. This holds significance for institutional success within the strategically important STEM sector.

Commercially, understanding factors influencing target consumer choice provides insight into applied strategic marketing, operations, and relationship-building, which are crucial for business targets. Optimising parental consideration and experience bolsters long-term viability. Therefore, The research carries transdisciplinary weight by advancing theoretical knowledge and practical impact through empirical inquiry into an understudied area of growing industry importance.

In summary, understanding parental decision-making in child STEM activity selection holds cross-cutting relevance, giving this topic theoretical, methodological, applied and societal significance, which merits rigorous academic investigation.



2. Literature Review

2.1 Overview of the Concepts & Theories

By examining the sales and marketing topics related to parental customer behaviour in choosing extracurricular activities, this research seeks to provide valuable insights for businesses and organisations involved in this sector. The findings will contribute to refining sales and marketing strategies, enhancing customer satisfaction, and achieving organisational objectives in the increasingly competitive extracurricular activity market.

Here are some key areas to explore:

1. Consumer Behavior
2. Market Segmentation
3. Branding and Positioning
4. Marketing Communications
5. Pricing Strategies
6. Customer Relationship Management
7. Competitive Analysis


2.1.1 Consumer Behavior

This research examines the psychological, social, cultural, and perceived value factors influencing parental decision-making regarding children's extracurricular activities. Key concepts that will be explored include parental aspirations and expectations, attitudes towards education, personality traits, and emotional factors. Social and cultural influences such as norms, traditions, and status-seeking behaviours will also be analysed. 

Different types of value that parents seek in activities, such as educational and social benefits, will be identified. Additionally, the decision-making processes and criteria parents use when selecting activities for their children, including information searches, evaluative methods, and family dynamics, will be discussed.



2.1.2 Market Segmentation

Market segmentation involves dividing the market into distinct subgroups of customers based on characteristics such as demographics, psychographics, and behaviours. For extracurricular activities, segmentation can provide insights into how age, income, education levels, lifestyles, attitudes and usage patterns influence parental preferences. 

Understanding segment differences allows activity providers to tailor their offerings to meet the unique needs of each segment. This includes targeting niche segments, developing customised programs and marketing strategies, and adapting pricing and promotion based on different parental segments' specific characteristics and demands. Effective segmentation is crucial to enhance customer engagement and organisational competitiveness.

2.1.3 Branding and Positioning

Branding strategies for extracurricular activities are vital in attracting parental enrollment. Strong brands with differentiated identities can command higher value through reputation and trust. Positioning involves identifying niche opportunities to stand out from competitors by meeting specific customer needs. Building brand equity also fosters loyalty by creating emotional connections and positive experiences. 

Consistent branding establishes values resonant with parents' aspirations while strategic positioning and equity growth sustain competitive advantages to attract and retain students. Together, these concepts underpin developing and satisfying customers in this market.

2.1.4 Marketing Communications

Marketing communications are crucial in reaching and influencing parents regarding their decisions on extracurricular activities. Several strategies are analysed, including traditional channels like television, radio and print advertising and their effectiveness across regions and demographics. Digital strategies involving well-designed websites, social media platforms and email marketing campaigns and their ability to engage parents are explored. 

The impact of positive word-of-mouth and online reviews from other parents is also investigated. Lastly, techniques for crafting compelling messaging through storytelling, visual content and educational materials are delved into to build emotional connections and trust and establish thought leadership with the target parents' audience.

2.1.5 Pricing Strategies

This overview examines various pricing strategies that can be implemented for extracurricular activities. Different pricing models are analysed in detail, including hourly rates, monthly fees, and package deals. Moreover, dynamic pricing based on fluctuations in demand and seasonality is also explored. Similarly, the role of pricing tiers and options to cater to differing budgets is examined. The effect of pricing on parental perceptions of quality and value is understood, wherein higher or lower pricing can influence prestige views.

Besides, other factors like convenience and reputation alongside pricing impact parental decision-making. Likewise, discount and promotional strategies utilising offers and referrals have the potential to attract more price-sensitive parents. Additionally, bundling multiple activities or supplementing core offerings with add-on benefits bolsters perceived value. Finally, tiered pricing bundles and package options allow for catering to varying levels of engagement and commitment.

2.1.6 Customer Relationship Management

Customer Relationship Management (CRM) aims to manage relationships with customers effectively. It focuses on building solid foundations based on trust, communication and emotional connections. These crucial factors can significantly impact long-term loyalty and advocacy for the business. Furthermore, customer data collection allows for personalised interactions and customised offerings tailored to individual needs. Feedback mechanisms are vital tools that facilitate gathering customer satisfaction inputs. This way, such inputs help identify areas where service improvements are necessary.

In addition, retention strategies also play an essential role in maintaining loyalty—for instance, loyalty programs, ongoing engagement and rewards aid in fostering long-term customer commitment. Consequently, when appropriately implemented, all these CRM concepts enhance customer satisfaction, engagement and retention levels. As a result, this positive influence ultimately promotes business growth and increased profitability. Thus, a holistic CRM approach can create long-standing value and mutually beneficial relationships by addressing each aspect of the customer lifecycle. Overall, the comprehensive utilisation of customer relationship management practices helps manage customer relationships effectively.

2.1.7 Competitive Analysis

Competitive analysis involves identifying direct and indirect competitors in the market and exploring their strengths, weaknesses, and positioning. This is done through market research, industry reports, and analysing competitors' websites and customer reviews. It also involves differentiating one's offerings by identifying gaps in the competitive landscape and developing unique value propositions. Regular monitoring of competitors allows businesses to adapt to changes and gather customer feedback to address competitive challenges. Michael Porter's value chain model provides a framework to analyse how value is created through primary and support activities and the linkages between them to increase efficiency and competitive advantage.

2.2 Major Concepts and Theories in the Existing Literature

2.2.1 Consumer Behavior

Consumer decision-making is a complex process influenced by internal and external factors. Several research papers have explored how task characteristics, individual differences, and environmental contexts shape purchase behaviours. Punj and Stewart (1983) proposed an interaction framework highlighting the need to examine task and individual variables to predict outcomes better. They argued that interaction effects often explain more variance than single factors alone, though such demonstrations were still relatively uncommon. Their taxonomy of task dimensions like importance and risk helped integrate existing knowledge, though left room for further tests of dimensions like cooperation in group decisions.

Hoyer and Cobb-Walgren (1988) expanded on these interaction effects by proposing that consumer decision-making varies by product category due to differing task environments. They theorised that task factors like involvement moderate the impact of individual traits on information search, evaluation, and choice strategies used. An empirical study supported this, finding that people allocated more attention to attributes and employed more comprehensive decision processes for high-involvement products than low-involvement options. Variations in decision strategies also emerged across categories.

More recent research has explored cultural influences and available resources that impact choice processes. Poplavskaya et al. (2018) discovered that Russian parents relied heavily on personal networks over formal sources when selecting extracurriculars for children. Those with higher cultural capital were more engaged in research and choice than less prepared families—orientations like control-focused versus interest-focused also guided priorities. The study argued that one-size-fits-all policies ignored disparities in family characteristics.

These papers depict consumer decision-making as an interaction between intrinsic and contextual elements. While more research is still needed, recognising variations across tasks, individuals, product types, cultures, and resources provides a more comprehensive understanding to inform marketing strategies. Future studies may continue exploring undertested dimensions and interactions to build on these interaction frameworks.


2.2.2 Market Segmentation

Market segmentation is a crucial strategy for extracurricular activity providers to target different groups of parents and children effectively. Dividing the broad market into smaller segments based on common attributes allows customised offerings and communications.

While marketing offers easier promotion than curriculum changes, the research showed it risks failing to incentivise real program upgrades (Greaves, Wilson & Nairn, 2023). Activity providers should balance attracting new clients through marketing with substantive improvements satisfying existing ones. Otherwise, segmentation risks losing relevance if not grounded in addressing consumer needs.

Advanced conjoint analysis decodes how attribute combinations drive choice (Green & Srinivasan, 1978). Understanding each aspect's value separately helps predict the response (Green & Krieger, 1991). Activity providers should apply conjoint methods to gain deeper segmentation insights.

Market segmentation facilitates meeting differing needs by increasing competitiveness, awareness, loyalty and communications. It lays the foundation for success by targeting the right segments and facilitating a deeper understanding of relationships (Singh 2013). Activity providers can leverage the benefits of market segmentation through refined targeting.

Kara and Kaynak (1997) argue that finer segmentation improves retention through tailored products at scale compared to traditional methods. While initially increasing costs, overall marketing could prove more efficient versus competitors still using older approaches. Relationship-building and negotiations may also play a more significant role in fine-tuned segmentation.


2.2.3 Branding and Positioning

Strong and differentiated brands play an essential role in the extracurricular activities sector, as they can impact parental decision-making. Developing measures of brand strength that consider both financial and asset-based perspectives, such as brand awareness and perceived quality, can help activity providers better justify brand-building investments (Aaker, 1996). 

Parents associate specific values and beliefs with extracurricular activity brands that help guide their choices. While past conceptual models focused on attributes like skills developed, a new scale developed brand dimensions grounded in what consumers themselves view as critical to brand equity, such as quality, preference, social influence, sustainability, and leadership (Baalbaki, 2012). Activity providers should consider aligning their brand identity and messages to resonate with parents' aspirations for their children's growth.

Effective positioning strategies can further strengthen brand strength by differentiating offerings. The price premium an activity brand commands over others signifies overall brand equity, as any driver of equity, like unique experiences, should theoretically drive price (Aaker, 1996). Niche positioning targeting specific parent segments may also boost competitive advantage by catering to underserved needs.

Building brand loyalty requires cultivating emotional connections. Strong service brands help build trust for intangible purchases that are difficult to re-evaluate. Overall, differentiated brands that resonate with parents through strong positioning, quality offerings, and positive experiences can gain a competitive advantage in this sector. Developing multi-dimensional brand equity measures informed by consumer perspectives can further optimise branding strategies.



2.2.4 Marketing Communications

Traditional advertising is important for many businesses in reaching and influencing parents. However, as consumers increasingly interact and share information online, digital strategies and word-of-mouth are becoming more impactful in parental decision-making. 

Social media holds enormous potential for engaging parents due to its widespread adoption. Research has shown that providing more product information on social networks increases the likelihood of influencing purchase decisions. Most consumers also report considering social platforms during decision-making (Bashar et al., 2012). 

While websites remain crucial for establishing an online presence, many small-to-medium enterprises must utilise their full e-marketing capabilities (Gilmore et al., 2007).  Most notably, maintaining an informative website is decisive in gaining competitive advantages, according to over half of the surveyed firms (Negoit et al., 2018).

Word-of-mouth also significantly shapes parental choices. Information from close friends and family holds more influence over decisions than weak ties. People belonging to tightly-knit social circles demonstrate higher tendencies to prefer the same brands for various goods (Brown & Reingen, 1987). Both internal drivers, like enjoyment in helping others, and external motivations, such as status rewards, contribute to electronic word-of-mouth (Hennig-Thurau et al., 2004). 

In conclusion, utilising digital channels and word-of-mouth referral networks to their fullest potential could significantly benefit activity providers in attracting, engaging and retaining parents. Optimising social media strategies, websites, and relationship cultivation appears crucial for sharpening competitive edges.




2.2.5 Pricing Strategies

Pricing is vital for organisations offering extracurricular activities to attract students and optimise enrollment. Various models and promotional strategies can impact how parents perceive value and make enrollment decisions. 

Parental quality perceptions can undermine discount effectiveness. Discounts may suggest lower quality without assurances while framing offers as gifts maintains quality judgments and enhances value perception (Darke & Chung, 2005). 

High fees require superior quality justification, whereas low costs use alternatives and affordability to attract students (Wahyuni et al., 2021). Choosing models aligned with objectives and resources facilitates effective implementation (Pardiyono et al., 2022). Overall, carefully constructed promotional framing maintains prestige while enhancing value perceptions and maximising extracurricular enrollment.




2.2.6 Customer Relationship Management

Building solid relationships with parents is crucial for organisations offering extracurricular activities to ensure long-term loyalty and advocacy. As identified in multiple studies, non-financial factors like attitude, meeting expectations, communication, customisation, and recognition are essential determinants of effective customer relationship management (CRM) alongside usual metrics like satisfaction and retention (Jain & Dhar, 2003). 

In the current landscape, where customers expect personalised experiences, leveraging customer data through technologies like big data provides opportunities to enhance CRM strategies (Ansari et al., 2019). This allows for offering customised notifications, marketing and services tailored to individual parents. Patterns in parent behaviour and connections across touchpoints can be discovered to improve decision-making.

While customer satisfaction is essential, a sole focus on pleasing parents may undermine the quality of education (Calma & Dickson-Deane, 2020). Students are learners first, and quality must target their long-term development rather than short-term happiness. Allowing parents control and responsibility in service design fosters accountability in outcomes (Swan et al., 2002). 

Sustained engagement and value are critical to retaining parents (Holmlund, Kowalkowski and Nilsson, 2018). The customer lifetime model emphasises profitability from retaining existing over acquiring new enrollments.

In conclusion, a multidimensional CRM approach balancing financial and non-financial factors through personalised interactions and insights delivers optimal long-term outcomes for activity providers. Quality remains the priority over parent satisfaction.




2.2.7 Competitive Analysis

Some challenges identified through research include a need for more socialisation around feedback loops and opportunities for most vendors to strengthen their social media presence further (Rowan, 2012). 

Most literature on quality management has focused on manufacturing, but studies show mixed findings on the relationship between total quality management (TQM) practices and innovation (Bon & Mustafa, 2013). The service sector implementation of TQM may differ through a relatively more significant emphasis on customer satisfaction and human-centred approaches. A proposed conceptual framework suggested examining this relationship specifically for service organisations like education providers (Bon & Mustafa, 2013).  

Studying online consumer behaviour showed that customers, not managers, best determine competition based on joint consideration (Li & Netessine, 2012). Communicating unique strengths on criteria like quality and communicating differentiation is important (Krzyżanowska & Tkaczyk, 2012). 

In conclusion, the competitive landscape in extracurricular activities requires frequent reevaluation using multiple analytical lenses to identify current and future competitive threats beyond immediate assumptions. Cultivating quality, innovation, and responsiveness to customer preferences enhances competitiveness.


2.3 Research Gaps in the Literature

While several studies examined factors influencing parental choice of extracurricular activities, limited research has specifically investigated the decision-making process for STEM-related activities. Given the growing emphasis on developing workforce skills in science, technology, engineering and math, further research is needed to understand the unique attributes that drive parental enrollment decisions for these critical activities. Qualitative insights into parental perceptions, values and motivations related to STEM could provide helpful guidance for activity providers.

Additionally, the literature review revealed that most existing studies relied on cross-sectional surveys to analyse demographic factors like age, income or education level. However, parental choices will likely shift within and across generations as new technologies emerge and attitudes change over time. Conducting longitudinal research tracking decision patterns and responses to marketing initiatives could allow for a more dynamic view of optimisation opportunities. This may be further enhanced by exploring generational influences through comparative analyses.

Some other areas that need to be deeply explored but warrant attention include the evolving competitive landscape in the Hong Kong context. Qualitative case studies of different providers' real-world segmentation, positioning, branding and competitive differentiation strategies may yield practical implications. Furthermore, as digital technologies continue advancing, examining their growing role in parenting information sources and promotional touchpoints beyond traditional media is important. This could involve investigating emerging channels and applications that most effectively reach and engage parents today.

Filling gaps like these through mixed-method empirical studies focusing specifically on STEM extracurricular decision-making would contribute significantly to advancing theory and enabling evidence-based optimisation by activity providers in Hong Kong's crucial educational sector.


3. Research Aims and Objectives

This study aims to understand the factors influencing parental decision-making when choosing STEM extracurricular activities for their children. A mixed methods approach involving surveys, interviews, and case studies will be utilised to explore both quantitative and qualitative perspectives.

The overarching research aim is to provide strategic recommendations for organisations operating in the STEM extracurricular activities sector on optimising their sales and marketing approaches. Specifically, the research has two main aims:

Research Aim 1: 
To understand the factors influencing parental decision-making when choosing STEM extracurricular activities for their children.

The first research aim is to gain comprehensive insights into the various considerations that drive parental choices for STEM activity enrollment. A multidisciplinary perspective will incorporate psychological, social, cultural and economic viewpoints.

Research Objective 1:
This objective seeks to identify and analyse the internal and external influences on parents. Quantitative survey questions and qualitative interview questions will be used to uncover psychological factors like aspirations, attitudes and risk perceptions. Social identity and reference group theories will provide frameworks to examine cultural norms and status motives. Perceived benefits and values parents associate with different activities will also be examined through open-ended survey questions.

Research Objective 2:
This objective segments the target parental market into subgroups based on shared traits. Demographic profile data from surveys will be analysed through cluster analysis techniques to identify distinct segments. Psychographic attributes reflecting personalities and lifestyle patterns will also be captured. Behavioural data on past activity selections and decision attributes will provide patterns for segmenting.



Research Aim 2: 
To provide recommendations for optimising sales and marketing strategies to attract more students to STEM programs. After exploring decision influences, the second aim is to develop evidence-based practical guidance.

Research Objective 3:
This objective involves evaluating current approaches used through case studies of top-performing activity providers and secondary data analysis. Case studies will examine how organisations approach positioning, branding, communication and pricing. Documentation analysis of marketing materials, annual reports, and website audits will provide insights into the tactics and strategies employed. The objective is to understand what strategies optimise organisational competitiveness by comprehensively analysing publicly available information from leading providers.

Research Objective 4:
Leveraging relationships is important for long-term uptake and advocacy. This objective analyses practices enhancing customer experience, satisfaction, trust and engagement through surveys and interviews with parents. Touchpoint mapping will identify opportunities for strengthening interactions.

Research Objective 5:
Tailored prescriptions will be formulated based on all findings to strengthen organisations' competitive differentiation and student recruitment. Benchmarks of excellence identified from objectives 3 and 4 forms the basis for recommendations.

Research Questions:

1. What key factors influence parental STEM activity choices?
2. How can the target market be segmented?
3. What strategies differentiate offerings successfully?
4. What marketing best reaches and resonates with parents?
5. How can pricing and promotions maximise enrollment?
6. What cultivates solid and enduring relationships with parents?
7. What advice could strengthen competitiveness in the STEM sector?



4. Proposed Methodology

4.1 Overview 

This study aims to comprehensively understand factors influencing parental choices for children's STEM extracurricular activities through an exploratory sequential mixed methods approach. The overarching research aim involves investigating decision influences from multiple stakeholder perspectives to provide a holistic understanding.
Specific objectives focus on identifying key influencing factors (Objective 1), segmenting the market (Objective 2), understanding current strategies (Objective 3), and formulating optimised approaches (Objective 4) through multiple quantitative and qualitative methods. This methodology addresses each objective sequentially through the two study phases to thoroughly achieve the overall aims.

A mixed methods design has been adopted, comprising two distinct phases to complement the strengths of quantitative and qualitative inquiries. Phase 1 involves quantitative surveys to discern patterns and variations, followed by Phase 2, in-depth qualitative interviews for richer contextual insights.

This sequential design allows quantitative findings to inform subsequent qualitative data collection for more comprehensive investigation, triangulation, and corroborating research questions through different lenses. It facilitates gaining a holistic view by incorporating multi-stakeholder perspectives while mitigating limitations of sole quantitative or qualitative approaches.

To examine previous research and identify gaps, an online literature search will be conducted using databases and search engines, including Google Scholar, Connected Papers, ProQuest, Web of Science, PsycINFO and Emerald. These sources index publications across a wide range of subject areas and allow efficient searching and retrieval of research papers. By systematically searching through these resources using targeted keywords and subject terms, it aims to identify high-quality, rigorous research studies relating to the research questions and objectives. The literature found will then be used to inform the design of data collection methods that address the research objectives. EndNote will be used as the reference management tool to collect, organise and annotate the retrieved literature.



For Phase 2 qualitative data collection, face-to-face semi-structured interviews will occur with heterogeneous participants representing survey-identified positions through iterative inquiry and discussion. In-depth interviews generate rich contextual insights, while flexible yet guided questioning allows flexible yet comparable data.



4.2 Quantitative survey

Quantitative survey data types include demographic attributes, Likert scale agreement levels, multiple choice, and ranking responses from closed/structured questions. 

Surveys will obtain structured quantitative data by requesting the 36 purposively sampled primary and secondary schools to distribute a link to an online questionnaire to parents via electronic means. The schools will be purposefully sampled to represent district diversity, school types, and socio-economic profiles. The questionnaire link distributed by schools will include a participant information sheet and consent form. Students and teachers from the sampled schools will directly receive the survey link. 

Basic demographic profiles from completed surveys will allow for stratifying the sample for each stakeholder group. Semi-structured interviews will purposively sample 5-10 representatives from the three stakeholder groups to capture diverse viewpoints emerging from initial survey findings, aiming to gain deeper qualitative insights.

Upon collecting the completed online surveys, the data will be cleaned and organised using Orange data mining software for analysis. Orange is an open-source Python-based tool tailored for data mining that allows the integration of various techniques into a user-friendly visual programming environment.
Initial data exploration using Orange's data inspection tools will provide an overview of the sample's demographic profiles and response patterns. Descriptive statistics like measures of central tendency, variability, and frequency distributions will summarise essential survey items using in-built functions.

Inferential tests using Orange's statistics widgets will examine relationships between variables, such as correlational analyses and t-tests, to identify significant trends or differences across stakeholder groups. Some common examples of inferential tests are:

· Correlational analyses: Used to examine relationships and associations between two or more variables in the sample data. For example, to investigate if there is a correlation between gender and choice of extracurricular activity.
· T-tests: A type of inferential statistic used to determine if there are any statistically significant differences between the means of two groups, helping to identify differences across stakeholder groups based on sample data.

Through inferential tests applied using statistical software like Orange, researchers can make evidence-based conclusions about the target population with some confidence beyond just describing patterns observed in the sample itself. This helps address research objectives by enabling inferences from a sample to the population.

Factor analysis will reduce the dimensionality of Likert-scale survey items to identify underlying constructs representing the various influential factors. In Orange, factor analysis will be performed using the PCA (Principal Component Analysis) widget under the Unsupervised Learning tab. This allows reducing the dimensionality of the survey data by transforming the original Likert-scale question variables into a new set of uncorrelated components or factors. The PCA will identify the underlying components that best explain the correlations between the survey item responses.
The widget will display the factor loadings to show how strongly each original variable correlates with the new components. Only components with eigenvalues greater than one will typically be retained as meaningful factors. The number of factors can be specified or selected using Scree plot analysis. Factor interpretation involves labelling each construct based on the highest loading original variables to reveal their meaning. Biplots help aid in visualising and interpreting both variable and case locations. Overall, conducting factor analysis in Orange provides a data-driven approach to address the research objective of identifying the key underlying influential factors according to survey responses.

Clustering algorithms will classify the sample based on responses to group participants sharing similar characteristics or decision influences. Clustering algorithms within Orange's Unsupervised Learning tab will classify the survey participants into subgroups. Variables representing participants' responses to questions about decision influences and characteristics will be selected. Different clustering techniques like k-means, hierarchical, and model-based clustering will then be applied to detect natural patterns in the multivariate data and generate coherent groupings. The optimal number of clusters will be determined through model selection processes.

The resulting clusters will represent homogenous segments of participants who exhibit similar response profiles. These segments may indicate groups that differ in their characteristics and decision influences when choosing STEM extracurricular activities. The cluster solutions can be further explored using Orange's visualisation and statistics widgets. This allows insights into how programs and marketing could be tailored for the distinct segments identified. Clustering offers an unsupervised approach to meaningfully analyse and segment quantitative survey data into subgroups with shared traits.

In conclusion, Orange provides integrated data exploration, cleaning, modelling, and visualisation capabilities well-suited for mixed methods analysis and gaining new data-driven insights from the quantitative survey results.



4.3 Qualitative Survey

Qualitative interview data types are open conversations recorded and transcribed verbatim for qualitative content analysis.

Through within-case and cross-case analyses, Thematic coding inductively categorises emergent qualitative concepts to identify prominent themes at the semantic and latent levels for each stakeholder group and across groups.

NVivo is a qualitative data analysis software well-suited for conducting thematic analysis of interview transcripts in this study. Within NVivo, the researcher can upload interview transcripts as "sources" for coding. This allows identifying emergent themes through open or initial coding, which involves grouping related excerpts under hierarchical node "trees" representing different themes. Nodes can capture directly mentioned semantic concepts or latent interpretative constructs. The constant comparison involves continually analysing incidents within and between codes until categories are saturated.

NVivo also facilitates exploring relationships between themes within individual cases and across cases representing different stakeholder groups. Matrices can visualise patterns across cases coded separately. Additionally, perceptions and experiences can be compared deductively based on attributes coded as "case classifications". Pattern coding assists in organising themes into broader categories and explanations. Thematic networks visually map how major themes link together. NVivo streamlines the qualitative analysis process from coding to conceptualisation, supporting and comparing emergent concepts within and between stakeholder groups.




4.4 Pilot Study Planning

The first step will be conducting a comprehensive literature review to understand previous research in this area. An online search of relevant databases and sources like Google Scholar, ProQuest, and PsycINFO will be performed using targeted search terms related to factors influencing parental choices in STEM extracurricular activities. Approximately 30-50 studies will be reviewed, focusing on their key findings, gaps identified, and the methodologies employed. Detailed notes on the studies will be recorded and organised using Endnote as the reference management tool. The review findings will then be synthesised to help inform the design of the pilot study.

A mixed methods design utilised in the study will also be applied to the pilot study, with an initial quantitative phase followed by qualitative data collection and analysis. The questionnaires and interview guides developed for the study will be piloted with a small sample to test their effectiveness in gathering the intended data. Three to five schools will be purposefully selected for the pilot study and asked to distribute an online survey link to approximately 50 parents, students, and teachers. A purposive sample of 15 individuals from the survey respondents will be interviewed to pilot the qualitative data collection.

Before data collection, Orange and NVivo will be configured based on the expected variables from the pilot study. This involves setting up the tools for survey data cleaning, exploration, and analysis using planned techniques like descriptive statistics, factor analysis, and clustering algorithms in Orange. NVivo will also be prepared for interview transcription and thematic coding of qualitative data.

Once the pilot data has been collected and processed and preliminary analysis conducted, the survey tools, interview guides, sampling strategy, and overall methodology will be thoroughly evaluated based on the learnings. Refinements will be made to optimise the research design, tools, and approaches before applying them to the study. A comprehensive pilot report detailing the methodology, results, limitations, and lessons learned will then be compiled to inform necessary revisions. Final ethics approval for the entire study protocol will then be sought based on the refined methodology.


5. Expected Outcomes and Contributions

This proposed mixed methods study aims to provide valuable insights into factors influencing parental decision-making regarding STEM extracurricular activities. Several vital outcomes are anticipated upon completion, offering theoretical, empirical, and practical significance.

At the theoretical level, the research expects to advance understanding of relevant consumer behaviour, market segmentation, branding, marketing communications, pricing and customer relationship management theories and develop a theoretical model to explain the factors that influence parents' choice of STEM extracurricular activities. This model hopes to integrate existing literature insights with new findings from the empirical study. It aims to address current gaps in the literature by explicitly exploring how these concepts apply to choices surrounding STEM activities.

Empirically, the study anticipates obtaining new quantitative and qualitative data through surveys, interviews and case studies. This includes identifying underlying psychological, social and economic influences on parents. Meaningful segmentation of the target market into homogeneous subgroups is also expected based on shared characteristics.

Evaluating real-world strategies employed by top-performing providers may offer insights into differentiation, outreach, pricing optimisation and other avenues to enhance enrollment. Additionally, practices strengthening customer relationships, satisfaction and engagement over time may be revealed.

By achieving these empirical outcomes, several practical contributions are expected. Recommendations for refining organisational positioning, programming, promotions and relationships are planned. When adopted, these could support exceptional educational experiences and goals.

Policy contributions are also expected through recommendations informed by demand-side perspectives. Optimised student recruitment in crucial STEM domains may aid workforce development. More broadly, increased youth participation in these valuable programs is anticipated to nurture individuals and communities towards more prosperous futures.

This research, therefore, holds theoretical, empirical and practical significance by comprehensively investigating how STEM capacity and competitive advantage can be strengthened. If successfully implemented, the optimised stakeholder approaches gleaned have the potential for long-term socioeconomic impact by supporting students, educators, policymakers and the community.

In conclusion, a mixed methods inquiry into this critical topic is expected to advance knowledge while providing evidence-based guidance, translating insights into practice for all involved in nurturing STEM talent.


6. Research Plan

Months 1-3: Planning and literature review

· Develop a detailed project plan and Gantt chart to schedule and track all research tasks over the 24 months. The plan will ensure tasks are appropriately sequenced, and Resources are allocated.
· Refine the research questions and objectives based on gaps identified in the literature to focus the study on under-explored areas.
· Conduct a comprehensive search of academic databases and other relevant sources to identify previous studies on the research topic. A minimum of 50 papers will be reviewed and analysed.

Months 4-6: Pilot study

· Purposefully select 3-5 schools to participate and recruit a sample of 50 parents, students, and teachers to pre-test the data collection tools.
· Administer the draft online survey and interview guides to the pilot sample to evaluate how effectively they capture the intended data. Feedback will be collected.
· Analyze the pilot data and collect participant feedback to identify necessary refinements to the methodology, tools, and sampling strategy before the entire study.

Months 7-9: Quantitative data collection and analysis

· Finalize the online survey tools based on pilot findings, ensuring all questions elicit meaningful responses.
· Purposefully recruit a larger sample of 36 schools to participate and distribute the surveys, collecting at least 3600 responses.
· Clean and organise the raw survey data, label variables, and address missing values or inconsistencies.
· Perform quantitative analysis, including descriptive statistics, inferential testing, and models to identify preliminary patterns.




Months 10-12: Qualitative data collection

· Purposefully select 30 qualitative interview participants representing diverse perspectives from the survey sample.
· Conduct in-depth, semi-structured interviews following an interview guide refined from the pilot.
· Record, transcribe, and verify the accuracy of all interview recordings.

Months 13-15: Qualitative data analysis

· Systematically analyse the qualitative interview transcripts through an iterative coding process in NVivo to identify key themes within and across participants.
· Triangulate emerging findings from qualitative analysis against quantitative results for validation.

Months 16-18: Case study research

· Purposefully select three top-performing STEM programs as case study organisations.
· Collect detailed documentation on strategies through documents, observations, and interviews to understand current best practices.

Months 19-21: Reporting and application

· Synthesize all quantitative and qualitative findings, literature reviews, and case study insights into a comprehensive final research report over 65,000 words.
· Formulate a set of evidence-based and practical recommendations that organisations can implement based on insights from the research. The recommendations will focus on the optimisation of strategies.
· Collect feedback and evaluate the effectiveness of the recommendations applied in organisation through before-and-after comparisons of critical metrics like enrollment, retention, and satisfaction scores.
· Successfully defend the comprehensive research as the fulfilment of the DBA degree requirements through an oral defence presentation and examination by an academic panel. Incorporate any feedback to finalise the thesis.

Month 22-24: Evaluation and improvement
· Obtain final feedback from all organisational stakeholders on the usefulness and applicability of the research outcomes and recommendations.
· Continuously work to refine and improve the recommendations based on lessons from real-world applications and stakeholder input to maximise impact.


Here is the 24-month plan of work presented in a table format:
	Months
	Activities

	1-3
	Planning and literature review
· Develop a project plan and Gantt chart
· Refine research questions and objectives
· Conduct a literature review identifying 50+ papers

	4-6
	Pilot study
· Select pilot schools and sample
· Administer pilot surveys and interviews
· Analyse pilot data and refine tools

	7-9
	Quantitative data collection and analysis
· Finalize survey tools
· Recruit survey sample of 36 schools and 3600+ parents
· Clean and organise quantitative data 
· Perform quantitative analysis to identify patterns

	10-12
	Qualitative data collection
· Purposefully sample 30 parents for interviews
· Conduct and record in-depth interviews
· Transcribe all interview recordings

	13-15
	Qualitative data analysis
· Analyse interview transcripts through iterative coding in NVivo
· Identify key themes within and across participant groups

	16-18
	Case study research
· Select 3 top STEM programs as case organizations
· Collect documentation on strategies through observations and interviews

	19-21
	Reporting and application
· Synthesise findings into the 65,000-word research report
· Formulate recommendations for implementation
· Evaluate recommendations’ effectiveness

	22-24
	Evaluation and improvement
· Obtain stakeholder feedback
· Continuously refine recommendations
· Report final evaluations and next steps




7. Conclusion

In conclusion, this research presents a comprehensive mixed methods study to understand the factors influencing parental decision-making regarding STEM extracurricular activities for their children. A thorough literature review was conducted to identify gaps in existing research and inform the study's objectives, methodology, and expected outcomes.

By comprehensively investigating choice influences and optimisation opportunities from consumer and supplier standpoints across Hong Kong's crucial STEM sector, this research project aims to advance both theoretical knowledge and pragmatic industry impact. A rigorously designed mixed methods study is proposed to address existing gaps while furthering multi-stakeholder outcomes through rigorous academic inquiry applied to a strategically crucial real-world domain.
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