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Abstract- Stroke can cause persistent impairment of 

postural control, gait, weight shifting and functional 

mobility. Technology-assisted rehabilitation can provide 

repeated, task-specific practice with immediate visual, 

auditory or sensor-based feedback. This proposed study 

examines whether adding technology-assisted balance 

training to conventional physical therapy can improve 

balance and functional mobility after stroke and develops 

a structured research framework suitable for 

undergraduate-level investigation. The topic is connected 

with documented research from the Department of 

Physical Therapy at Cheju Halla University involving 

stroke-related balance, gait, sensory recovery and activities 

of daily living. The proposed study uses a sensor-based 

balance-training approach with real-time visual feedback 

and validated clinical measures in a controlled pre-post 

design. Because no original patient dataset has been 

collected for this paper, no fabricated participant results 

are presented. 
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I. INTRODUCTION 

 

Stroke can affect motor control, sensation, 

coordination, balance and walking. Balance 

impairment can make transfers, standing and walking 

more difficult and may reduce independence in daily 

activities. Physical therapy therefore commonly 

includes task-specific movement practice, balance 

exercises, gait training and functional activities. 

 

Technology-assisted rehabilitation can supplement 

these approaches. Depending on the system, 

technology can provide real-time information about 

weight distribution, movement accuracy or task 

performance. Virtual-reality environments can 

increase task variety, while wearable or instrumented 

systems can provide objective measures of movement. 

The purpose is not to replace clinical judgement but to 

increase meaningful practice and feedback. 

 

The subject is particularly relevant to Cheju Halla 

University. Its Physical Therapy Department has a 

research and teaching context involving neurological 

rehabilitation, measurement and evaluation, and 

clinical decision-making. Published work involving 

the department includes studies of stroke balance, gait, 

sensory recovery, functional independence and 

technology-assisted feedback. 

 

II. BACKGROUND AND LITERATURE 

REVIEW 

 

A 2018 study by Sungchul Kim and Young-Goo Hur 

compared treadmill training with body-weight-

supported treadmill training in people with 

hemiplegia. Young-Goo Hur was affiliated with the 

Department of Physical Therapy at Cheju Halla 

University. The study evaluated balance and gait after 

repeated treadmill-based training, demonstrating the 

department's research connection with equipment-

assisted stroke rehabilitation. 

 

Yoon and colleagues published a 2021 precision-

neurorehabilitation study involving Kyoungtae Kim 

and Youngjoo Cha from the Department of Physical 

Therapy at Cheju Halla University. The study 

examined sensory deficits using somatosensory-

evoked potentials and considered recovery in balance, 

gait and activities of daily living. 

 

A randomized clinical study published in 2020 

included Young Joo Cha of Cheju Halla University 

and examined an Otago exercise-based fall-prevention 

education program in 24 subacute stroke patients. The 
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study measured the Berg Balance Scale and Functional 

Independence Measure and reported greater 

improvement in the intervention group than the 

conventional-therapy group. 

 

Another study involving Young-Goo Hur examined 

gait training with a cane and an augmented pressure 

sensor to enhance weight-bearing over the affected 

lower limb after stroke. The use of auditory feedback 

in that study provides a useful precedent for 

investigating technology-mediated feedback without 

making the present proposal a replication of the earlier 

work. 

 

Broader rehabilitation research supports technology-

assisted practice, but interventions differ in technology 

type, training dose, patient population and outcome 

measures. A focused study combining a defined 

sensor-based balance-training system with 

standardized clinical outcomes can therefore address a 

practical research gap without assuming that every 

technology produces the same effect. 

 

III. RESEARCH PROBLEM 

 

Although technology-assisted rehabilitation can 

increase feedback and repetition during rehabilitation, 

it remains unclear whether adding real-time 

technology-assisted balance feedback to conventional 

physical therapy produces measurable additional 

improvements in both balance and functional mobility 

after stroke. Existing research has examined related 

domains such as sensory recovery, gait, postural 

control and functional independence, but a focused 

comparison of technology-assisted balance training 

with conventional therapy, using balance and mobility 

outcomes together, remains warranted. The proposed 

study will therefore investigate whether real-time 

feedback on weight distribution and postural 

performance can add measurable benefit to 

conventional rehabilitation. 

 

IV. AIM AND OBJECTIVES 

 

Aim: To investigate whether technology-assisted 

balance training, when added to conventional physical 

therapy, improves balance and functional mobility in 

adults undergoing stroke rehabilitation. 

Objectives: (1) To assess changes in balance after 

technology-assisted training. (2) To assess changes in 

functional mobility. (3) To compare changes with 

conventional physical therapy. (4) To examine the 

relationship between balance improvement and 

mobility improvement. (5) To assess the feasibility of 

incorporating technology-assisted feedback into 

physical therapy. 

 

V. RESEARCH QUESTIONS 

 

1. Does technology-assisted balance training 

improve balance in adults after stroke? 

2. Does it improve functional mobility? 

3. Are improvements in balance associated with 

improvements in functional mobility? 

4. Is the intervention feasible when delivered 

alongside conventional physical therapy? 

 

VI. HYPOTHESES 

 

H1: Participants receiving technology-assisted 

balance training in addition to conventional physical 

therapy will show greater improvement in balance 

than participants receiving conventional therapy 

alone. 

 

H2: The combined-intervention group will show 

greater improvement in functional mobility than the 

control group. 

 

H3: Improvement in balance will be positively 

associated with improvement in functional mobility. 
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VII. CONCEPTUAL FRAMEWORK 

 

 

Figure 1. Proposed conceptual pathway for technology-assisted balance rehabilitation. 

 

VIII. PROPOSED METHODOLOGY 

 

Component Proposed design 

Design Two-group pretest-posttest randomized controlled study, subject to institutional ethical approval. 

Participants Adults with stroke who can participate safely in standing and balance activities and meet predefined 

eligibility criteria. 

Intervention Conventional physical therapy plus technology-assisted balance exercises using a sensor-based 

balance-training system that provides real-time visual feedback on weight distribution and postural 

performance. Tasks may include supported weight shifting, multidirectional reaching, stepping and 

controlled postural transitions. 

Control Conventional physical therapy with therapist-guided balance and mobility exercises of comparable 

planned duration. 

Dose Example protocol: 3 sessions/week for 5 weeks. Final dose should be determined by the supervising 

clinician and approved protocol. 

Component Proposed design 

Primary 

outcome 

Berg Balance Scale (BBS). 

Secondary 

outcomes 

Timed Up and Go (TUG), Functional Independence Measure (FIM) or another validated 

functional measure, and 6-minute walk test where clinically appropriate. Feasibility indicators 

may include session completion, adherence, adverse events and therapist-reported usability. 

Analysis Within- and between-group changes; effect sizes and confidence intervals; appropriate repeated-

measures or mixed-effects analysis depending on sample size and data distribution. Missing data 

and adherence should be reported transparently. 

Table 1. Proposed study design and outcome framework. 
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IX. INTERVENTION PROCEDURE 

 

At baseline, a therapist would assess safety, assistance 

needs and mobility. Participants in the intervention 

group would complete conventional therapy plus 

technology-assisted balance tasks. The sensor-based 

system would provide real-time visual feedback on 

weight distribution and postural performance. 

Training could progress from supported weight 

shifting to multidirectional reaching, stepping and 

functional transitions. Feedback would be adjusted to 

the participant's ability. The therapist would monitor 

fatigue, safety and quality of movement throughout 

each session. 

 

X. OUTCOME MEASURES 

 

The Berg Balance Scale provides a standardized 

assessment of functional balance. The Timed Up and 

Go measures functional mobility involving standing, 

walking, turning and sitting. The Functional 

Independence Measure can capture functional 

independence, while the 6-minute walk test can 

quantify walking endurance where appropriate. Using 

complementary outcomes allows the study to examine 

both balance and practical mobility. Feasibility 

measures can additionally indicate whether the 

technology can be incorporated into routine 

supervised therapy. 

 

XI. DATA ANALYSIS PLAN 

 

Descriptive statistics would summarize participant 

characteristics and baseline outcomes. Change scores 

would be calculated for each outcome. Between-group 

differences in change would be examined using an 

appropriate statistical model, depending on sample 

size and distribution. Effect sizes and confidence 

intervals should accompany significance testing. The 

relationship between change in BBS and change in 

functional mobility would be examined to address H3. 

Missing data, adherence and any adverse events 

should be reported transparently. 

 

XII. EXPECTED RESULTS 

 

Both groups are expected to improve with 

rehabilitation, while the technology-assisted group is 

hypothesized to demonstrate a larger improvement in 

balance and functional mobility. Actual numerical 

results cannot be stated until data are collected. 

Baseline stroke severity, sensory impairment, 

cognition, adherence and starting mobility may 

influence the magnitude of change. 

 

XIII. DISCUSSION 

 

Technology may strengthen rehabilitation by 

increasing opportunities for repetitive practice and by 

making performance visible to both therapist and 

patient. Real-time feedback may also help participants 

understand weight-shifting and postural-control tasks 

during practice. This is consistent with research 

directions documented in the Cheju Halla University 

Physical Therapy context, where stroke rehabilitation 

research has addressed balance, gait, sensory recovery 

and functional independence. The proposed study 

extends these clinical domains toward a more specific 

question: whether a defined technology-assisted 

balance intervention adds measurable value when 

combined with conventional physical therapy. 

 

XIV. LIMITATIONS 

 

Technology-assisted rehabilitation is not a single 

intervention, so findings from one sensor-based 

system cannot automatically be generalized to all 

technologies. Small samples may limit statistical 

power. Stroke stage and severity can differ 

considerably between participants, and short 

interventions may not measure long-term retention. 

Equipment availability, therapist training, cost and 

usability can also affect feasibility. 

 

XV. LIMITATIONS (CONTINUED) 

 

These limitations should be considered when 

interpreting any future findings, and a larger study 

with longer follow-up would be needed to determine 

whether observed changes are sustained. 

 

XVI. ETHICAL CONSIDERATIONS 

 

A real clinical study would require institutional ethical 

approval, informed consent, predefined eligibility 

criteria, privacy protections and continuous safety 
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monitoring. Participants should be free to withdraw 

without affecting standard care. Technology should be 

used only when clinically appropriate and under 

professional supervision. 

 

XVII. CONCLUSION 

 

Technology-assisted balance training is a clinically 

relevant research topic within stroke rehabilitation and 

has a clear thematic connection with published work 

involving Cheju Halla University's Physical Therapy 

Department. Existing university-associated research 

has examined balance, gait, sensory recovery and 

functional independence after stroke, while related 

work has also used equipment and augmented 

feedback. The proposed study does not replicate those 

investigations; instead, it asks whether a defined 

sensor-based balance-training intervention providing 

real-time visual feedback adds measurable value to 

conventional physical therapy when balance and 

functional mobility are assessed together. This 

framework provides a foundation for further 

undergraduate research and future clinical 

investigation. 
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