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  ABSTRACT 

Article Info:   

In the context of university-level physical education, this study 

assesses an Android-based monitoring program called Strava as a 

diagnostic assessment tool. This quantitative study used a one-time 

measurement cross-sectional design with 78 mechanical engineering 

students chosen through purposive sampling to address the critical 

absence of reference data on physical condition. Using the GPS-

enabled Strava app, participants ran 1.6 kilometres while being tracked 

in real time. According to descriptive analysis, the group's reference 

level was "good," with an average physical fitness score of 3.97. The 

students' actual physiological performance, as measured by running 

duration, varied significantly (standard deviation = 2.24), yet their 

final results were remarkably uniform (standard deviation = 1.78). This 

fact suggests that genuine physiological capacity cannot be accurately 

represented by conventional assessment tools. In the end, compared to 

traditional assessment scales, the Strava app allows for a more 

methodical and objective diagnostic evaluation. In order to create 

differentiated and adaptable physical education programs that are 

suited to each student's unique physical demands, it is imperative that 

this digital technology be integrated. This will guarantee learning 

effectiveness and lower the risk of injury. 
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INTRODUCTION  

Physical education in higher education is vital for improving students’ physical fitness 

and quality of life, particularly given the growing prevalence of sedentary lifestyles during 

their studies (Edelmann et al., 2022). However, in reality, the learning process is often not 

based on students’ initial fitness levels (Wijaya et al., 2024). The lack of baseline data results 

in suboptimal exercise programmers, as they fail to account for individual variations in 

physical ability (van der Ven et al., 2024). This situation significantly increases the risk of 

injury for students with low fitness levels, whilst simultaneously hindering meaningful 

physical adaptation for those with higher fitness levels (Robinson et al., 2016). 

Systematically, diagnostic assessment is a crucial step in identifying students’ initial 

abilities before the learning process begins (Rahmadewi, 2025). Through this assessment, 

educators can gain a deep understanding of students’ levels of physical fitness. However, in 

practice, traditional approaches based on manual recording are often ineffective as they are 

prone to data errors and slow processing (Paulsen et al., 2020). Furthermore, most previous 

research has focused on the application of conventional fitness tests without utilising digital 

technology capable of providing accurate, real-time results (Giurgiu et al., 2023). 

Consequently, there is a need for innovation in the implementation of more modern, 

technology-based diagnostic assessments (Foster & Piacentini, 2023). 

With the rapid advancement of technology, Android-based apps have become a viable 

alternative for facilitating diagnostic assessments (Hamzah & Sosnovsky, 2023). Strava is 

an application that automatically record physical activity in real time, demonstrating 

consistent measurement reliability in previous validation studies. By using this application, 

physical fitness data can be collected, recorded, and analyzed in a more systematic and 

effective manner (Acar & Pedro, 2025). Furthermore, the real-time feedback function 

enables educators to monitor assessment results quickly, allowing them to use this 

information as a basis for designing more tailored and flexible learning programmers (Pedro 

et al., 2024; van der Eijk et al., 2024) 

However, to date, research that specifically integrates GPS-based applications such as 

Strava as a diagnostic assessment tool within the context of physical education at university 

level remains limited (Jastrow et al., 2022). This study offers a novel approach by positioning 

the Strava application as a diagnostic assessment tool, rather than merely a physical activity 

tracker. Filling a research gap regarding the limited adoption of technology in measuring 

students’ baseline fitness, this study aims to implement Android-based diagnostic assessment 

in physical education at university level. Specifically, this study aims to map and analyze 

students’ physical fitness profiles at the outset of their studies. The findings of this study are 

expected to form the basis for designing physical education programmers that are safer, more 

efficient, and tailored to students’ individual needs. 
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METHODS  

Participants and Sampling  

This study employs a quantitative observational approach utilizing a cross-sectional, 

single-trial measurement design to assess students' baseline physical fitness. The population 

for this study consists of Mechanical Engineering students from the 2024 intake who are 

enrolled in the Physical Education and Fitness course. The sampling technique used 

purposive sampling, with the criteria being active Mechanical Engineering students from the 

2024 cohort who attended the entire series of Physical Education and Fitness lectures and 

possessed a smartphone as a medium for the application. The sample size in this study was 

78 students, comprising 71 male students and 7 female students aged between 18 and 22 

years. 

 

Instruments  

The primary instrument in this study was an Android-based application, namely Strava, 

which was used to record students’ physical activity in real time via GPS integration. The 

Strava application was selected because it possesses a high level of validity and reliability 

in measuring outdoor physical activity parameters, as confirmed in previous studies (Giurgiu 

et al., 2023). In addition, supporting instruments were also used, namely: Android-based 

smartphones and Google Forms for data consolidation.  

The physical fitness variable measured and recorded automatically via this application is 

Duration, which measures the total time taken to complete the activity in minutes, with a 

predetermined running distance of 1.6 km. Subsequently, these raw measurement results 

were converted into two derived variables, namely: Fitness Category (an ordinal scale of 1–

5, ranging from very poor to excellent) and Score (a final score of 0–100.) 

 

Procedures  

Data collection was carried out in three main stages. Firstly, students were briefed on how 

to use the Strava app and how to link it to their student accounts. Secondly, physical activity 

tests were conducted, such as a 1.6 km run, during which students could record their activity 

in real time using the GPS on their smartphones. Thirdly, data was extracted (data mining) 

from the app’s activity logs into a spreadsheet format for statistical analysis. 

 

 

Data Analysis  

The data obtained were analyzed using descriptive statistical techniques in SPSS 25. 

Descriptive statistical analysis was carried out to describe the physical fitness profiles of the 

students based on the measured parameters, such as the mean, standard deviation, minimum 

and maximum values. Furthermore, the data on the time taken to cover the specified distance 

(1.6 km) was classified into five fitness level categories based on the 1.6 km running test 

standards established by Kline et al. (1987). This analysis served to objectively interpret the 

mapping of the students’ initial physical condition. 
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RESULTS  

Physical fitness data from 78 students was collected using an Android-based app (Strava) 

and analyzed using descriptive statistics. A summary of the analysis results is presented in 

Table 1. 

Table 1. Descriptive Statistics 

 N Minimum Maximum Mean SD 

Age 78 18.00 22.00 19.24 0.84 

Duration 78 4.50 17.56 8.97 2.24 

Category 78 1.00 5.00 3.97 1.16 

Value 78 70.00 85.00 70.26 1.78 

Table 1 shows that the participants’ ages ranged from 18 to 22 years, with 71 male 

students (91%) and 7 female students (9%). Regarding physical performance, significant 

variation was found in the 1.6 km running time, ranging from 4.50 minutes to 17.56 minutes 

(SD = 2.24). This wide range of durations reflects a marked diversity in physical capacity 

amongst students at the start of their studies. 

Furthermore, the results of converting running times into fitness categories showed an 

average score of 3.97. This finding indicates that, collectively, the students’ level of physical 

fitness falls within the “Good” category. Meanwhile, the final mark variable showed an 

average of 70.26 with a fairly small standard deviation (SD = 1.78). This suggests that the 

distribution of students’ marks tends to be homogeneous or even, despite significant 

differences in their physical running times. 

 

DISCUSSION  

The findings of this study indicate that the use of an Android application for diagnostic 

assessment provides a comprehensive overview of students’ baseline physical fitness levels. 

The main results show that students’ average fitness levels fall within the ‘good’ category; 

however, significant variation was found in activity duration parameters. This variation 

highlights the urgency of diagnostic assessment as a crucial step in designing data-driven 

learning. Identifying baseline conditions is vital in physical education, as imposing a one-

size-fits-all exercise program on individuals with differing physical capacities has the 

potential to reduce the effectiveness of physiological adaptation and significantly increase 

the risk of injury (Räisänen et al., 2023; (Robinson et al., 2016). 

The wide range of times taken to run 1.6 km (4.50 to 17.56 minutes) reflects a marked 

diversity in cardiovascular capacity amongst the students. This striking diversity is 

consistent with the findings of Edelmann et al. (2022), who stated that heterogeneity in 

students’ physical fitness is strongly influenced by a tendency towards a sedentary lifestyle 

during their studies. This situation also highlights the lack of data-driven interventions 

regarding previous physical education history, meaning that students are accustomed to 

following general programs without consideration of each individual’s physical readiness 

(Yao et al., 2025).  
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The contrast between the wide range of running speeds and the highly uniform 

distribution of students’ final marks (SD = 1.78) is an interesting finding of this study. This 

phenomenon suggests that the grading rubric system (scoring 70–85) in physical education 

may not yet be fully sensitive to actual physiological output, but rather still accommodates 

aspects of student participation or effort (Tremoen et al., 2024). This discrepancy highlights 

the urgent need for digital diagnostic assessments in designing training programs. Educators 

require tools that provide accurate raw performance data (such as duration and distance), 

rather than merely “letter/numerical grades” (Kovoor et al., 2024; Sousa et al., 2023). 

In practical terms, this research suggests that the integration of technology into diagnostic 

assessment significantly improves the accuracy and utilization of data. The use of technology 

fosters the development of data-driven teaching practices, enabling educators to rapidly 

adapt their teaching strategies (Foster & Piacentini, 2023). This transformation is fully 

aligned with the concept of adaptive learning, which utilizes objective data as the primary 

basis for differentiating the intensity of exercises according to the unique physical needs of 

each student (Wu, 2025; Rahmadewi, 2025). 

It is important to note the presence of an extremely low minimum duration namely, 4.50 

minutes for a 1.6 km run. Rather than discarding these outlier values, this study retained the 

raw data to highlight the key challenges associated with the use of GPS-based mobile 

applications for unsupervised diagnostic evaluation. Such physiologically implausible times 

for non-athletes indicate potential technological limitations (e.g., GPS signal interference) 

or issues with student compliance with instructions (e.g., use of vehicles). These specific 

results suggest that, although digital applications provide a highly systematic benchmark, 

their implementation in physical education programmes still requires a certain level of 

supervision by teachers or cross-validation protocols to ensure absolute data integrity. The 

demographic imbalance of the sample, comprising 91% male students and 9% female 

students, is one of the limitations of this diagnostic mapping. The overall physical fitness 

score of 3.97 largely reflects a male physiological profile, as the standards used are 

inherently dependent on gender-specific characteristics. To ensure that educational 

interventions align with the unique physiological realities of the female minority group, 

teachers should group data by gender when applying these diagnostic results to future 

pedagogical designs or adaptive learning modules. 

 

CONCLUSION  

The findings suggest that utilizing a GPS-based application facilitates a more objective 

and systematic diagnostic assessment of students’ baseline physical fitness compared to 

traditional rubrics. Collectively, students’ fitness levels fall into the ‘good’ category. 

However, there is a striking variation in physical capacity regarding completion times. This 

phenomenon arises when these variations in actual performance do not align with the 

distribution of final grades, which tends to be homogeneous. This discrepancy highlights the 

urgent need for a shift towards digital assessment. A key element in creating more flexible 

and varied physical education programs is the use of accurate performance data, such as time 

and distance covered. By applying this data-driven approach, educators can tailor training 

loads to maximize physiological adaptation and reduce the risk of injury among students. 
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