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Abstract 

The purpose of this study is to understand (1) college 

students’ goals and the strategies needed to achieve 

these goals through a bottom-up approach and (2) the 

use of mobile technology to support such strategies. To 

do this, we conducted a user study with a total of 295 

undergraduate and graduate students. We identified 

four primary goals and eight strategies. We mapped 

each strategy to mobile sensor data and derived 

specific use scenarios. By analyzing and visualizing the 

collected sensor data, we developed a smartphone app 

which is expected to help students achieve their goals. 

Introduction 

As the number of smartphone users increases, users’ 

activities in digital space have become commonplace 

[2]. With the development of big data and machine 

learning, digital data have facilitated the analysis of 

users’ behavior patterns, and various types of research 

using such opportunities have been conducted [5,8].  

Given that students’ activities in the digital space are 

most prominent [1], the specific objectives of this work 

are to (1) examine students' goals and the strategies 

needed to achieve them and (2) investigate how we 

can leverage mobile sensors and usage data to help  
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students achieve their goals. To attain these ends, we 

developed a smartphone app that tracks user activities  

and summarizes the activities and smartphone use 

patterns. 

Unlike most previous studies, which primarily examined 

students’ stress and academic achievement [4,9], we 

focused on their goals and strategies through a bottom-

up approach, asking them directly about their goals in 

school life and the types of tasks or actions they take to 

achieve them. To do this, we surveyed 295 

undergraduate and graduate students, with the aim of 

building a mobile app. We aimed at answering the 

following research questions.  

 What are the college students’ goals? 

 What are the achievement strategies for each goal? 
 What smartphone sensor data can be mapped with 

the identified goals and strategies? 
 

Study Procedure 

Participants 

Students’ goals for each grade, gender, and major were 

different [3]. In order to gather diverse goals and 

strategies, we selected student candidates by balancing 

each group. For this purpose, we recruited 

undergraduate and graduate students from 13 different 

classes (e.g., social sciences, information & technology, 

liberal arts, nursing), and finally obtained 295 

responses. Table 1 shows the percentage of the 

participating students in each grade and major. The 

gender ratio of this study is 54.1% female and 45.9% 

male, showing that the samples are well balanced. 

User Study 

Survey design and procedure 

We developed the survey through a review by and 

consultation with other researchers. The questionnaire 

was revised and supplemented by conducting a pilot 

test with five people who are not included in our final 

295 respondents. 

The survey consists of two primary sections. The first 

section consists of four items which examined the goals  

College  

Year 

Number of 

Participants 

(%) 

Freshman 
68 

(23.1%) 

Sophomore 
141 

(47.8%) 

Junior 
27 

(9.2%) 

Senior 
48 

(16.2%) 

Graduate 

Student 

11 

(3.7%) 

Department 

Number of 

Participants 

(%) 

Social 

Sciences 

92 

(31.3%) 

Information  

& 

Technology 

58 

(19.7%) 

Liberal Arts 
50 

(17%) 

Nursing 
40 

(13.6%) 

Others 
55 

(18.4%) 

Total: 295 

Table 1. Percentage of 

participating students by 

grade and major. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Relationship between each identified goal, strategy and sensor data. 
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and strategies of students. The second section consists 

of items that examined their demographics (i.e., age, 

sex, department, grade). We used both multiple choice 

and comments for question responses.  

Table 2 shows the questions in the first section of the 

survey. The survey was conducted over one month, 

from April 9 to May 11, 2018. As a result, we collected 

397 responses. We then eliminated 102 incomplete or 

duplicated responses, leaving 295 complete responses 

for the analysis. 

Results 

We looked at each response outlining goals and 

strategies and grouped the responses. We employed 

axial coding to further generate categories and sub-

categories [6]. Two authors of this paper refined 

themes and categories by an iterative coding process.  

No. Question 

1 
What is your goal for 

this year? 

2 

Do you have any 

strategies to achieve 

your goals? 

3 

What are the 

obstacles to achieving 

your goal? 

4 
How do you overcome 

your obstacles? 

Table 2. Questions about 

goal setting and achievement 

strategies of college 

students. 

Goal(N) Strategies Smartphone Sensors Scenarios 

Academics 

(133) 

Study 
Location, Activity, Calendar,  

App Usage Log, Phone Lock 

 Check whether a student is in the library, classroom, or place where 

she can study (Location). 

 Check whether a student is doing what she has planned to do such as 

studying (Calendar). 

 Check a student’s concentration level (not playing with a smartphone) 

through sensor data (Activity, App Usage Log, Phone Lock). 

Attendance Location, Calendar, Time  Check whether a student attends her classes.  

Time 

Management 

Location, Activity, Calendar,  

Time 

 Give an alert or feedback when a student seems to have time to 

study. Based on class schedule, the app can prioritize what needs to 

be studied first.  

Employment 

(87) 

Study 
Location, Activity, Calendar,  

App Usage Log, Phone Lock 

 Check a student’s concentration level through sensor data (Activity, 

App Usage Log, Phone Lock). 

Information 

Acquisition 
App Usage Log  Check how much time a student spends on Information Acquisition. 

Time 

Management 

Location, Activity, Calendar,  

Time 

 Give an alert or feedback when a student has time to study. For job 

hunting, some necessary items can be suggested, such as English 

video lecture recommendation, new job postings. 

Language & 

Certificates 
App Usage Log  Check how much time a student spends on Language and Certificates. 

Health 

(43) 

Exercise 
Location, Activity,  

App Usage Log, Time 

 Check a student’s activity level (walking, running, not moving, in 

vehicle), check how much time she can spend on exercise. Location 

and types of exercise can be also recommended (based on the history 

of locations in which she has exercised). 

Diet 

Management 

Location, Notification,  

App Usage Log, Time 

 Give an alert or feedback when a student has a meal late at night. 

 Based on patterns of food consumption, recommend types of activities 

(exercise). 

Travel 

(32) 

Money 

Management 

Location, Notification,  

App Usage Log, Time  

 Grasp income and expenditure patterns of a student. Give feedback 

for better money management when needed. 

Table 3. User scenarios for strategies. We mapped which smartphone sensors can be used to support goals and corresponding 

strategies. 
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The results of the user study indicate that the students' 

goals are clustered into four groups - academics, 

employment, health, travel. The strategies are 

clustered into eight groups - study, attendance, 

information acquisition, time management, money 

management, language and certificates, exercise, diet 

management. Figure 1 illustrates the relationship 

between each identified goal, each identified strategy 

and the sensor data.  

Based on these relationships, we derived scenarios for 

each strategy as shown in Table 3 [7]. These user 

scenarios provide a blueprint for how to analyze and 

visualize user habits and activities effectively on the 

mobile app. Figure 2 shows examples of the 

visualization page of our mobile app. The sensor data 

for visualization are App Usage Log, Activity, Phone 

Lock, Location, Notification and Calendar. For example, 

the App Usage Log (Figure 2) displays the names of the 

most frequently used apps and their degrees of usage 

(%). This allows users to grasp their patterns at a 

glance, be informed of their activities, and, if needed, 

change their activities and the patterns of their phone 

use to achieve their goals. 

Discussion and Conclusion 

Our next plan is to run a user study to investigate the 

effects of the app on students’ goal achievement. We 

will analyze students' behavior patterns. Through 

visualization, we will review their behavior patterns by 

providing feedback on whether they are performing 

proper tasks or strategies to achieve their goals. We 

will test the effects of the feedback on the achievement 

of the goal. Furthermore, we will study ways to provide 

more effective and appropriate times for feedback 

(rather than providing it at a random time), and the 

feasibility of combining our app with additional sensor 

data (e.g., wearables, IoT). 

Acknowledgements 
This research was supported by the MIST(Ministry of 
Science and ICT), Korea, under the National Program 
for Excellence in SW supervised by the IITP(Institute 
for Information & communications Technology 
Promotion) (2015-0-00908). 

References 
1. Chen, Y. F., & Peng, S. S. (2008). University students' 

Internet use and its relationships with academic 
performance, interpersonal relationships, psychosocial 
adjustment, and self-evaluation. CyberPsychology & 
Behavior, 11(4). 

2. Kim, D., Han, K., Sim, J., & Noh, Y. (2018). Smombie 
Guardian: We watch for potential obstacles while you are 
walking and conducting smartphone activities. PLoS one. 

3. Mattern, R. A. (2005). College students’ goal orientations 
and achievement. Journal of Teaching and Learning in 
Higher Education, 17(1), 27-32. 

4. Saeb, S., Lattie, E., Schueller, S., Kording, K., & Mohr, D. 
(2016). The relationship between mobile phone location 
sensor data and depressive symptom severity. PeerJ, 4. 

5. Servia-Rodríguez, S., Rachuri, K., Mascolo, C., Rentfrow, 
P., Lathia, N., & Sandstrom, G. (2017). Mobile sensing at 
the service of mental well-being: a large-scale longitudinal 
study. In Proc. of WWW, 103-113.  

6. Strauss, A., & Corbin, J. (1990). Basics of qualitative 
research: Grounded theory procedures & techniques. Sage 
Publications. 

7. Sutcliffe, A., Maiden, N., Minocha, S., & Manuel, D. (1998). 
Supporting scenario-based requirements engineering. 
IEEE Transactions on software engineering, 24(12), 1072-
1088. 

8. Wang, R., Chen, F., Chen, Z., Li, T., Harari, G., Tignor, 
S., ... & Campbell, A. (2014). StudentLife: assessing 
mental health, academic performance and behavioral 
trends of college students using smartphones. PUC, 3-14. 

9. Wang, R., Harari, G., Hao, P., Zhou, X., & Campbell, A. 
(2015). SmartGPA: how smartphones can assess and 
predict academic performance of college students. PUC, 
259-306. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Examples of visualization 

on a mobile app. Users can check 

how much they use the apps and 

how much they move (e.g., walking, 

running) during the day, week, and 

month. 
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