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1. Introduction / Background to the Proposed Research
Working title: Design, Development and Evaluation of a Points-Based Reward Application for Promoting Physical Training Using Wearable Data.
This project sits within digital health (mHealth), where smartphones and wearables such as Garmin devices automatically record training sessions and estimated energy expenditure. Despite guidelines recommending regular moderate-to-vigorous activity [1], participation remains suboptimal, and many fitness applications rely on feedback and social features rather than tangible reward.
The proposed project is an application that awards one point for every ten calories burned, with a maximum of two logged sessions per day, and allows users to exchange accumulated points for tiered rewards (for example, 10,000 points for a £10 retail voucher). Training data would be imported from wearables such as Garmin.
The motivation is twofold. First, the project addresses a public health problem by testing whether a simple, transparent incentive mechanism can support training. Second, it provides a substantial software engineering artefact (web front end, API, database, third-party integration and automated testing) that satisfies the module requirement for a working implementation.
2. Background to the Research
Domain. Behavior change research offers a framework for turning wearable data into interventions. The behavior change technique taxonomy lists rewards and feedback on behavior among 93 techniques [2], and Fogg's model proposes that behavior occurs when motivation, ability and a prompt coincide [3]. Gamification, the use of game design elements in non-game contexts [4], is a common delivery mechanism.
Financial incentives. Meta-analyses of randomized trials report that incentives raise physical activity while in place. Mitchell et al. identified 23 randomized trials and, among the 12 reporting daily steps, found increased step counts, suggesting that a short-term incentive may sustain activity afterwards [5]. Luong et al. reported improved leisure-time activity and walking, with small gains persisting after withdrawal [6]. Mantzari et al. found effects on habitual behaviors for up to 18 months, though not long after incentive removal [7]. Conversely, economic and psychological work warns that extrinsic rewards can crowd out intrinsic motivation [8], [9], consistent with self-determination theory [10]. The design of a reward scheme is therefore a critical, unresolved issue rather than a given.
Gamification. Xu et al. reviewed 50 studies of mHealth gamification and concluded that findings were mixed and effects modest, with goal setting, progress bars, rewards and points the most common elements [11]. This heterogeneity makes it unclear which features, or combinations, sustain behavior change.
Measurement validity. Reward systems depend on trustworthy data. Shcherbina et al. showed that wrist-worn devices measure heart rate reasonably well but produce substantial error in energy expenditure estimates [12]. A calorie-to-points rule therefore inherits sensor error and invites manipulation, such as manually entered or duplicated sessions, motivating validation rules and session caps.
Research gap. Incentive trials predominantly reward steps or attendance, and gamification studies rarely isolate points-for-energy schemes with tangible rewards across mixed training types (weights, running). Few studies document an engineered, validated implementation that combines wearable import, anti-abuse controls and usability evaluation. This project addresses that gap at small, exploratory scale.
3. Research Problem Statement
Evidence suggests that incentives and gamification can modestly increase physical activity [5]– [7], [11], but there is limited guidance on engineering a calorie-based, capped points scheme that is technically reliable given wearable measurement error [12], resistant to manipulation, and usable and motivating for users. The problem is therefore: how can a points-based reward application driven by wearable energy-expenditure data be designed and implemented so that it is reliable, usable and perceived as motivating?
The work is worthwhile because wearables are widespread, reward-based health apps are topical and commercially active, and the applied context (energy-based points, session caps, tiered rewards) is poorly documented in the literature reviewed.
4. Aim and Objectives
Aim. To design, develop and evaluate a web-based reward application that converts wearable-recorded training energy expenditure into redeemable points, and to assess its technical reliability, usability and perceived motivational value.
Objectives
1. O1: To critically review literature on incentives, gamification, wearable data accuracy and data protection, and derive a requirements specification, by week 8 (December 2026).
1. O2: To design and develop a full-stack application (accounts, session logging, points engine, reward catalogue, dashboard) importing wearable data via standard FIT/TCX/GPX files, with the Garmin API as a stretch goal because access is restricted to approved business developers and may be delayed, by February 2027.
1. O3: To implement and test validation controls (two-session daily cap, duplicate and implausible-session detection) against a defined suite of unit, integration and simulated-data tests, targeting all test cases passing and at least 80% coverage of the points engine, by March 2027.
1. O4: To evaluate the system in a four-week pilot with 10–20 adult volunteers, measuring usability, perceived motivation and training frequency, and to report limitations and recommendations by April 2027.
Deliverables. (i) Working application with documented source repository; (ii) requirements and design documentation; (iii) test report; (iv) evaluation dataset and analysis; (v) final report, interim viva and exhibition board; (vi) recommendations for future work.
5. Research Methodology
5.1 Research Design
The project combines product development with an exploratory pilot evaluation. Development follows an iterative Agile approach with two-week sprints and MoSCoW prioritization [13], which suits evolving requirements and a single developer. The architecture is a React front end, Node.js/Express REST API and PostgreSQL database, chosen for industry relevance and library support.
Data collection by objective. O1 uses secondary data from IEEE Xplore, ACM Digital Library, PubMed and Scopus. O2 uses requirements derived from the literature and analysis of existing reward applications, expressed as user stories. O3 generates test logs, coverage reports and simulated sessions (including deliberately invalid data). O4 collects primary data: the System Usability Scale (SUS) [14], a short Likert questionnaire on perceived motivation adapted from self-determination theory constructs [10], and computer-generated usage logs (sessions logged per week, points awarded).
Analysis. Descriptive statistics will summarize usage and questionnaire data. SUS scores will be compared with the widely reported average of about 68 [14], [15]. Weekly training frequency in a baseline week will be compared with weeks 2–4 using the Wilcoxon signed-rank test, appropriate for small, non-normal samples, with effect sizes and confidence intervals reported. Open comments will be analyzed thematically.
Validity, reliability and generalizability. The small, self-selected sample, absence of a control group and likely novelty effects limit generalizability and causal claims, so findings will be reported as exploratory. Wearable energy estimates contain known error [12]; this is mitigated by logging raw and derived values and testing the points engine on simulated data with known ground truth. Triangulating usage logs, questionnaires and comments strengthens validity.
Risks, ethics and legal issues.
	Risk
	Mitigation

	Garmin API access delayed or refused [16]
	File import as primary route; wearable layer behind an interface

	Low recruitment
	Target 15, minimum 10; recruit via university peers; flexible pilot start

	Scope creep
	MoSCoW prioritization; core points engine first

	Health data is special category data [17], [18]
	Informed consent screen, voluntary participation and withdrawal, pseudonymized IDs, encrypted storage on University Office 365, deletion after the project

	Rewards encourage excessive exercise or cheating
	Daily cap, plausibility checks, health advisory notice; adults only

	Real-money rewards unfunded
	Rewards simulated in the prototype; no payment to participants


Ethical approval will be obtained through the SoAC form before any data collection. From a sustainability perspective, the system will collect only necessary data and use lightweight hosting.
5.2 Resources / Materials
Laptop with VS Code, Git/GitHub, Node.js, React, PostgreSQL and Docker; Jest and Cypress for testing; Postman for API testing; Figma for prototyping; a Garmin device and developer access where approved [16]; Python (SciPy) or R for statistics; library databases for journal access; University Office 365 for secure storage; and supervisor guidance of about 20 minutes per week.
6. Project Planning
	Phase
	Period
	Key tasks
	Milestone

	1. Initiation
	Oct–Nov 2026 (wks 1–4)
	Proposal, ethics form, repository and environment setup
	Proposal submitted 21 Oct

	2. Review and requirements
	Nov–Dec 2026 (wks 3–10)
	Literature review, user stories, system and database design
	Requirements specification

	3. Core build
	Dec 2026–Jan 2027 (wks 9–14)
	Accounts, session logging, points engine; interim viva preparation
	Interim viva 14/15 Jan

	4. Integration
	Jan–Feb 2027 (wks 15–20)
	Wearable import, reward catalogue, dashboard
	Feature-complete build

	5. Testing
	Feb–Mar 2027 (wks 19–23)
	Validation controls, unit/integration/simulated tests, usability fixes
	Test report

	6. Pilot
	Mar 2027 (wks 22–26)
	Recruitment, four-week pilot, data collection
	Pilot complete

	7. Analysis and writing
	Mar–Apr 2027 (wks 25–30)
	Statistical analysis, final report
	Report due 26 Apr

	8. Presentation
	Apr–May 2027
	Viva and exhibition board preparation
	Viva 6/7 May; board 10 May


Weekly supervisor meetings will review progress, with one week of contingency in phases 4 and 6.
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