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Summary 
The graying population, in the recent past, has become an area of interest in developing 

countries. While many studies have explored the needs of older adults, tools and techniques engaged 

produce solutions less substantial in the psychosocial well-being of geriatric persons. The roles the 

older adults had in traditional society are amiss in modern society, depriving them of self-worth and a 

sense of belonging in a world fully engulfed in modern technology. This prompted the researchers to 

explore how modern technology can continue these roles that hold an intrinsic value for the older 

population. To achieve this, the researchers conducted an exploratory qualitative study to give an in-

depth knowledge of the psychosocial needs of geriatric persons, therefore contributing to the 

methodology by using a series of time orders, giving a clear and in-depth understanding of the 

underlying issue of modern technology use. 
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Introduction  
The graying population over the years 

is taking an upward trajectory as special care 

and innovations through modern technology 

are increasingly being appreciated; for 

example, Ambient Assisted Living (AAL). 

Aging technologies have majorly been used to 

keep the geriatric population physically and 

psychologically fit. The significant 

advancements of modern technology have 

proliferated the physical well-being of 

geriatric persons as it enables monitoring (1–

4), appointment reminders (5,6), medicine 

schedule reminders (7–10), exercise (10–14), 

etc., especially in developed countries. This 

research observes that modern technology for 

the psychosocial well-being of geriatric 

persons in both developed and developing 

countries is underexplored.  

In the traditional society, older 

persons were known for various roles such as 

mentorship, mediators, and storytellers of 

historical events or inspirational stories. These 

roles were impactful as the younger generation 

were keen and gleaned to the advice given by 

the geriatric persons. The communal culture 

ceased as modernisation paved the way for the 

younger generation to venture into the urban 

cities for employment, therefore contributing 

to these roles not being adequately carried out 

(15). These roles were essential to the geriatric 

persons as it commanded respect for them, 
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were seen as a higher authority, and therefore 

having a sense of belonging because of their 

worth to society. Therefore, modern society 

has limited these roles, disengaging the 

geriatric persons from society and left to live 

an isolated and depressed life. This prompted 

the researchers to examine how modern 

technology can bridge the physical distance 

between the geriatric population and the 

younger generation to continue these roles that 

hold an intrinsic value for the older 

population. 

To achieve this, the researchers carried 

out an exploratory study and qualitative data 

was collected as it gave in-depth knowledge of 

the psychosocial needs of the geriatric persons. 

The methodological process is elaborated 

herein. As a research methodology; the 

research design, the data collection tools, and 

analysis considered while carrying out an 

underexplored topic on modern technology use 

are the impetus to the psychosocial satisfaction 

of the graying population.   

Research design 
In choosing the research methodology, 

Singh (16), quoting Atieno, states that the 

paradigms give a researcher a firm 

understanding of the philosophical 

underpinning of their research in consideration 

of the underlying assumptions on ontology, 

epistemology, methodology, methods, and 

source. This shows the interrelationship 

between the building blocks of research, as 

shown in Figure 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:Interrelationship between the building blocks of research. Source: (16) 

Ontology Epistemolog
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use to acquire it? 

Which data can we 

collect? 
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The researchers achieved in-depth 

knowledge through the pragmatism paradigm 

that gave knowledge on the user behaviours, 

shared beliefs, and the human experiences on 

modern technology and psychosocial well-

being. This is in line with the pragmatic ethics 

stating that the more we understand relevant 

aspects of the lives of older persons, the better 

we will be able to predict their needs and 

ambitions and supply the answering 

technologies for enhancing their quality of life 

(17). The ontological assumption of the 

pragmatism paradigm is that the reality is 

ambiguous based on the subjects’ culture, 

language, and history (18), therefore, taking up 

a relativism approach in accepting the multiple 

realities considering the different contexts. It 

dictates an emic relationship between the 

researcher and the participants in gaining 

knowledge of their reality regarding the 

respect of culture, language, and related 

beliefs in a society.  

In adopting the empiricism 

epistemology, through the case study 

methodology, the researchers immersed into a 

social group of geriatric persons to have a 

contextual understanding (the reality) in the 

viewpoint of the subjects. The precise 

procedure for acquiring this knowledge was 

through interviews and observations, which 

yielded qualitative data. The researchers used 

an inclusive design using the design for delight 

(D4D) principles to acquire the knowledge as 

shown herein to ensure that products and 

services are designed to target geriatric 

persons’ needs.  

i. Principle #1: Deep Empathy:   

The researcher would join the geriatric 

persons in their groups and help with soap 

making and hold talks that they would initiate. 

The talks were informative, like historical 

events and how they participated in events like 

the MauMau freedom movement, the trending 

news in the society or the political arena, and 

so on. These sessions later evolved to the 

usage of modern technology and how it has 

impacted their day to day lives. The outcome 

of this session was the component of the 

emotional experience that is missing in 

modern technology. 

ii. Principle #2: Going Narrow:  

The outcome of the empathy stage 

inspired the thoughts on proposing a design 

that evokes the emotional experience of the 

geriatric persons on modern technology; usage 

of the modern technology to inspire, for story-

telling, for eMentoring, etc., for the geriatric 

person to feel still valued in a highly tech-

savvy society. The outcome here was a 

selection of two interventions; senior games 

and an application that enables synchronous 

communication between the participants and 

four volunteers from a local university 

iii. Principle #3: Experiments 

We selected two applications; (i) 

senior games downloaded from the play store 

included; Reasoning games, rolling balls, fruit 

legend, and balloon shooter (bow and arrow),  

(ii) the second intervention was an interactive 

session through a video call where they 

interacted with psychology students from a 

local university. The purpose of the lessons 

was as follows; (a) To engage cognitively, (b) 

To explore the mobile interface to spark 

curiosity on other features of the touch 

interface and (c) To be able to interact through 

cross-platform messaging and Voice over IP 

service by engaging the younger generation.  

These two applications have broader 

acceptability and a positive user experience for 

use by the geriatric persons in our research as 

they tested psychological and psychosocial 

fitness. These interventions had an app rating 

of >4.5 and >3000 reviews in the play store. 

The uniqueness of these apps is that they are 

user-friendly, simple, and exciting to the 

different users, as shown in the app reviews. 

Therefore, senior games are specifically 
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designed for older adults, considering their 

deteriorating health like poor eyesight, more 

prominent icons, etc. For the social 

communication platform, WhatsApp was used 

by the participants because of its minimised 

procedure and secondly, they have seen their 

close family member interact through it; 

therefore, we assumed ready to support just in 

case they got stuck.  

Criteria for validating research 

located in the pragmatism 

paradigm 
Kivunja & Kuyini (18) elaborates on 

the different criteria for validation of data and 

data analysis for qualitative studies. In 

quantitative studies, four validations: internal 

validity, external validity, reliability, and 

objectivity ensure sound research. Conversely, 

in qualitative studies, four validations ensure 

the trustworthiness of research. The 

validations are; credibility, dependability, 

confirmability, and transferability.  

First, credibility is described as the 

ability for a researcher to map their findings to 

the participants’ realities. The overall outcome 

of this research was the identification of 

psychosocial usability heuristics through a 

preliminary study that satisfies the 

participants’ emotional need. Secondly, 

dependability is defined as observing similar 

findings under the same circumstances (18). 

While researching two centres, the findings 

were similar though variations on the learning 

curve were evident as the participants varied in 

education, former professions, health, family 

set-up, etc. Thirdly, transferability is when 

researchers ensure that they provide enough 

contextual data for other researchers to relate 

those findings in their contexts. This research 

will provide the Institution of study with the 

research data (raw data in audio format and 

transcribed notes), which other researchers can 

infer for contextualisation and replicability 

purposes. Lastly, confirmability ensures that 

the researcher minimises biases to ensure that 

the results are experiences of the participants. 

The research reports verbatim quotes from the 

participants, therefore, eliminating subjectivity 

to ensure that the findings are mapping to the 

realities of the needs expounded by the 

participants.  

Ethical considerations 
While dealing with human factors, a 

researcher should consider ethical permissions 

from the relevant authorities. A renewed 

research protocol P219/03/2016 was obtained 

from Kenyatta National Hospital-University of 

Nairobi Ethical Research Committee (KNH-

UoN ERC) that enabled the research to be 

carried out in two centres in Nairobi and 

Kiambu counties in Kenya for pre-research 

and the main study. The management of these 

centres further gave consent, and before 

carrying out the training, the participants gave 

verbal consent. The researchers ensured 

anonymity, and therefore pseudonyms used in 

reporting their response. The researchers did 

not assure the participants of data 

confidentiality because the researchers used 

the data to report the research findings. 

Data collection and analysis 
The research was based on an 

exploratory qualitative case study 

methodology on the pragmatic paradigm. 

Compared to quantitative methods, qualitative 

research explores the beliefs, values, and 

motives that explain why a behaviour occurs 

rather than focusing on the frequency, 

intensity, or duration of behaviour (19). In 

justifying the need for qualitative research in 

gerontology, Phoenix (20), in quoting Warren-

Findlow, states that the potential strengths of 

high-quality qualitative research allow a 

scholar to learn about marginalised persons’ 

voices and understand the thoughts and 

processes that people engage within their 
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everyday lives. This is best communicated 

through detailed examples and rich narratives 

(21) by the ones who directly experience the 

phenomenon. This is achieved by recognising 

the value of participants’ unique viewpoints 

that can only be fully understood within the 

context of their experience and worldview 

(19), therefore being difficult to measure.  

The case study is an increasingly 

popular approach among qualitative 

researchers (22). Pragmatism claims that the 

reality is ambiguous and based on culture, 

language, etc., (16,18), define the context of 

the participants being studied. Kivunja & 

Kuyini (18) recognise the participants’ 

importance as their experience (reality) is built 

for.  A collective instrumental case was 

appropriate to consider “how” psychosocial 

well-being impacts the design of modern 

technology. The unit of analysis was derived 

from the question of what the research 

analysed; for this case, the emotional 

experience of geriatric persons while using 

modern technologies. We placed boundaries 

on the case by identifying and using touch 

technology; the participants used social 

networking app and game app.  

Baxter & Jack (23) state that the 

hallmark of a case study research is using 

multiple data sources that converge the data to 

illuminate the case, enhancing data credibility. 

The research used two primary data sources; 

the interview and observation (as we 

investigated a natural setting). It enabled the 

researchers to gain insight into the underlying 

issues that geriatric persons hold towards 

modern technology use, whose data was later 

analysed using a preferred CAQDAS. 

Data collection  
A multi-source for data; interviews 

and observations were used to gain insights 

from the two centres, which were 

heterogeneous as the participants context 

varied in terms of education, former 

employment, family set-up, modern 

technology use, etc. These variations 

determined the learning curve of the case 

groups where the privileged to education and 

employment were conversant with the touch 

technology either by using it or have seen 

someone using it.  

The interview guide was pre-tested to 

clarify the simplicity of language and the 

questions’ objective when testing the 

instruments. Individual interviews at first were 

not yielding much until we changed the 

strategy and had a focus group discussion 

(FGD) where the participants were more 

comfortable. The FGD gave detailed 

narrations as the participants would add more 

to what the previous participant said. In the 

subsequent data points of the three specified 

time orders, the participants were comfortable 

to engage in an individual interview as the 

confidence of using the touch technologies 

started building up.  Geriatric persons are 

already intimidated by modern technology; 

therefore, strategies must be developed to 

ensure their confidence grows with time. This 

is why the FGD was the choice at first, 

affording us later a comfortable, face-to-face 

interview as they shared what they can and 

cannot do without being intimidated.  

In administering the data instrument, 

the research followed the considerations by 

(24) to successfully implement the tool. The 

sites were selected, a sampling strategy 

identified, and the research assistants trained. 

The sites for research were two centres, one 

that is a daycare for the community dwellers 

and the other being a resident for the older 

people. A convenience strategy was used to 

identify these centres as they were 

conveniently reachable by the researchers, the 

caregivers, and the research assistants, 

therefore easy follow-up. The sampling 

strategy was purposive; therefore, the 

inclusion criteria of anyone above 65 years, 

free from neurological conditions, cognitive 
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and motor impairment, and having some 

knowledge of mobile usage. The duration of 

the research guided this inclusion clause for 

participation. The eight participants were each 

provided an A-Tab A8+ (7”, Android) touch 

technology during the 10 weeks duration of 

the study.  

The research was carried out in four 

subsequent data points indexed in time order 

T0-T3 and took 10 weeks where eight geriatric 

persons participated. The duration between the 

time orders and overall timeline was 

determined through a trial timeline that 

enabled the research to gather meaningful 

information. The duration of ten (10) weeks 

was appropriate to observe the behavioural 

change of the participants as they interacted 

with the mobile interface. The research 

assistants recorded the observations, and after 

two weeks each (total of 10 weeks), 

information was gathered from the participants 

through interviews by the lead researcher. The 

observation and the interviews were consented 

to by the management and the participants. 

During the interviews, the participants agreed 

to audio recording, enabling the interviewer 

(researcher) to observe any non-audible 

gestures. 

However, many excellent qualitative 

studies (25) have not ascribed to using 

strategies that outline the underlying issues. 

These studies seek to improve the geriatric 

persons daily living yet insufficiently dealing 

with their emotional experience, especially in 

the case of modern technology use. This is 

why the strategy/procedure used in this 

research brings forth a methodological 

contribution in using a series of time orders 

that gave a clear and in-depth understanding of 

an underlying issue that geriatric persons have 

on modern technology use

. 

 

 
Figure 2: Data Analysis Steps of Thematic Analysis. Source(28) 

Data analysis 
For qualitative data analysis, different 

Computer-Aided Qualitative Data Analysis 

Software (CAQDAS) are available, 

considering the preference of the analyser.  

For this research, Atlas.ti was preferred; 

student license was affordable, and support 

from my colleagues was readily available for a 

better understanding. The student license 

would cost over $1,000 (more than Kshs 

100,000) for Nvivo compared to $10 (Kshs, 

10,000) for Atlas.ti.   

Thematic Analysis (TA) was used for 

the qualitative analysis, as illustrated in Figure 

2. It’s a descriptive method that reduces the 

data in a flexible way that dovetails with other 

methods (19). The interest in TA in our 

research was discovering patterns that 

identified the psychosocial needs that would 

fulfil the emotional experience of an 

interactive geriatric interface. The content 

analysis did not fit this research as it assumed 

a hypothesis/themes (pre-defined) therefore 

looking for the theme in the data (26) rather 

than letting the data speak for itself as 

grounded theory depicts. Grounded theory, 

though close to TA, its output is forming a 

theory (27), which was not the case for this 

qualitative research.   
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Figure 3:Atlas.ti Visual Representation of Concepts Relationship 

Like any other CAQDAS, the raw 

recorded data was transcribed in word 

processor software and fed into Atlas.ti for 

coding and interpretation of data using the 6 

phase steps by Braun and Clarke (29). A 

visualisation from the Atlas.ti software is 

shown in figure 3 as it depicts the 

relationships between concepts that later were 

used to form the different themes. These 

concepts were derived from coding the voices 

of the informants. With the help of Gioia 

methodology, the researcher, as the 

knowledgeable agent, was able to review and 

define the themes, as shown in figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4:Gioia Methodology Presentation 

 I have been shown but I cannot remember right now 

 It was demonstrated but I have not mastered it yet. Introducing 

us to such will take a longer time because we take time to learn 

 I have managed to do this too. Though I have to be reminded 

most of the time 

 I am able to do this with the assistance of the teacher. I always 

forget what he tells me because I find it hard 

 

Self-Efficacy 

Perceived Ease of Use 

Support 

 Not yet managed to do an audio message. It’s abit complex, as I 

need to hold on the button as I record 

 With some assistance am able to do it. I have not mastered yet 

as I either make it too large or make it too small 

 Unfortunately, this too am not able to do. If only they can make 

it abit easier for us without those long procedures that I need to 

remember 

 

 

 I can say I have learnt a lot. This is still abit challenging and I 

hope with time I will be able to do all these without fear of 

messing the working of the tablet (anxiety) 

 Am making good progress and am loving it. I am now able to 

use my phone for more functions other than just calls and 
texting.  
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Conclusion  
The graying population is undoubtedly 

increasing and so is the modern technology 

that aids them in their day to day activities. 

These modern technologies have largely been 

developed for physical and psychological 

well-being while emotional experience that 

brings about psychosocial wellness is 

underexplored. This was achieved through 

qualitative research rather than quantitative 

research since it considers the underlying 

issues facing the concerned group, therefore 

being case-oriented rather than variable 

oriented.  This research has identified this 

need and has gained an in-depth understanding 

through exploratory qualitative research to 

understand the interactive mobile interface and 

the psychosocial involvement of the geriatric 

persons.  

The pragmatism paradigm gave a firm 

understanding of the philosophical 

underpinning in consideration of the ontology, 

epistemology, methodology, methods, and 

source to implement in the research. An 

inclusive design using the design for delight 

principles was used along with the case study 

methodology. A case study methodology, 

adopting the interviews and observations as 

the methods of collecting data, enabled the 

involvement of the participants who are 

experiencing this phenomenon in giving us an 

understanding from their viewpoints and 

worldviews. The data collected was analyzed 

using Atlas.ti which was affordable compared 

to the alternate, Nvivo. 

This being a methodological paper, it 

outlines the process that the research took 

towards understanding the user behavior of 

modern technology and the psychosocial effect 

on interactive interfaces for geriatric persons. 

Through the process, this research contributes 

to methodology in using a series of time orders 

which gave a clear and in-depth understanding 

of an underlying issue that the geriatric 

persons have on modern technology use. 
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The researchers cannot share the raw 

and processed data to reproduce these findings 

at this time, as the data is part of ongoing 

research in establishing psychosocial usability 

heuristics for an interactive mobile interface 

for geriatric persons. 

Conflict of Interest 
The authors declare that they have no conflict 

of interest. 

References 
1.  Brodie MAD, Coppens MJM, Lord SR, 

Lovell NH, Gschwind YJ, Redmond SJ, 

et al. Wearable pendant device monitoring 

using new wavelet-based methods shows 

daily life and laboratory gaits are different. 

Med Biol Eng Comput. 2016;54(4):663–

74.  

2.  Cajamarca G, Rodríguez I, Herskovic 

V, Campos M, Riofrío JC. 

StraightenUp+: Monitoring of posture 

during daily activities for older persons 

using wearable sensors. Sensors 

(Switzerland). 2018;18(10):1–16.  

3.  Piau A, Crissey R, Brechemier D, 

Balardy L, Nourhashemi F. A 

smartphone Chatbot application to 

optimise monitoring of older patients with 

cancer. Int J Med Inform [Internet]. 

2019;128(February):18–23. Available 

from: 

https://doi.org/10.1016/j.ijmedinf.2019.05.

013 

4.  Sebestyen G, Stoica I, Hangan A. 

Human activity recognition and 

monitoring for elderly people. Proc - 2016 

IEEE 12th Int Conf Intell Comput 

Commun Process ICCP 2016. 2016;341–

7.  

5.  Lilje SC, Olander E, Berglund J, 

Skillgate E, Anderberg P. Experiences of 

older adults with mobile phone text 



  

African Journal of Health Sciences Volume 34, Issue No. 3, May – June 2021 382 

messaging as reminders of home exercises 

after specialised manual therapy for 

recurrent low back pain: A qualitative 

study. JMIR mHealth uHealth. 2017;5(3).  

6.  Cruickshank C, MacIntyre DJ. Digital 

access in working-age and older adults and 

their caregivers attending psychiatry 

outpatient clinics: Quantitative survey. 

JMIR Aging. 2018;1(2):1–6.  

7.  Rodríguez MD, Beltrán J, Valenzuela-

Beltrán M, Cruz-Sandoval D, Favela J. 

Assisting older adults with medication 

reminders through an audio-based activity 

recognition system. Pers Ubiquitous 

Comput. 2020;  

8.  Suganya G, Premalatha M, Sharma A, 

Pandya M, Joshi A. IOT based automated 

medicine dispenser for online health 

community using cloud. Int J Recent 

Technol Eng. 2019;7(5):759–62.  

9.  Ulloa GG, Hornos MJ. IoT-Based Smart 

Medicine Dispenser to Control and 

Supervise Medication IoT-Based Smart 

Medicine Dispenser to Control and 

Supervise Medication Intake. 

2020;(November).  

10.  Doshi V, Technology C, Mehta N, 

Technology C, Dey S, Technology C, et 

al. An IoT based smart medicine box. 

2019;5(1):205–7.  

11.  Corregidor-Sánchez AI, Segura-

Fragoso A, Rodríguez-Hernández M, 

Criado-Alvarez JJ, González-Gonzalez 

J, Polonio-López B. Can exergames 

contribute to improving walking capacity 

in older adults? A systematic review and 

meta-analysis. Maturitas. 2020;132:40–8.  

12.  Swinnen N, Vandenbulcke M, 

Vancampfort D. Exergames in people 

with major neurocognitive disorder: a 

systematic review. Disabil Rehabil Assist 

Technol [Internet]. 2020;0(0):1–14. 

Available from: 

https://doi.org/10.1080/17483107.2020.17

85566 

13.  Kappen DL, Mirza-Babaei P, Nacke 

LE. Older Adults’ Physical Activity and 

Exergames: A Systematic Review. Int J 

Hum Comput Interact [Internet]. 

2019;35(2):140–67. Available from: 

https://doi.org/10.1080/10447318.2018.14

41253 

14.  Li J, Erdt M, Chen L, Cao Y, Lee SQ, 

Theng YL. The Social Effects of 

Exergames on Older Adults: Systematic 

Review and Metric Analysis. J Med 

Internet Res. 2018;20(6):e10486.  

15.  Cornish D. Korea’s Fake Funerals - 

YouTube [Internet]. Korea: SBS Dateline; 

2016 [cited 2019 Sep 5]. Available from: 

https://www.youtube.com/watch?v=oWxB

GSlRx6k 

16.  Singh D. Understanding philosophical 

underpinnings of research with respect to 

various paradigms: Perspective of a 

research scholar. 2019;(April).  

17.  Bouma H. Professional ethics in 

gerontechnology: A pragmatic approach. 

Gerontechnology. 2010;9(4):429–32.  

18.  Kivunja C, Kuyini AB. Understanding 

and Applying Research Paradigms in 

Educational Contexts. Int J High Educ. 

2017;6(5):26.  

19.  Castleberry A, Nolen A. Thematic 

analysis of qualitative research data: Is it 

as easy as it sounds? Curr Pharm Teach 

Learn [Internet]. 2018;10(6):807–15. 

Available from: 

http://dx.doi.org/10.1016/j.cptl.2018.03.01

9 

20.  Phoenix C. Why qualitative research is 

needed in gerontology and how we can do 

it better. Journals Gerontol - Ser B Psychol 

Sci Soc Sci. 2018;73(7):E81–5.  

21.  Cobb AK, Forbes S. Qualitative research: 

What does it have to offer to the 

gerontologist? Journals Gerontol - Ser A 

Biol Sci Med Sci. 2002;57(4):197–202.  

22.  Hyett N, Kenny A, Dickson-Swift V. 

Methodology or method a critical review 

of qualitative case study reports. Int J Qual 

Stud Health Well-being. 2014;9(1):1–12.  

23.  Baxter P, Jack S. Qualitative Case Study 

Methodology: Study Design and 



  

African Journal of Health Sciences Volume 34, Issue No. 3, May – June 2021 383 

Implementation for Novice Researchers. 

Qual Rep [Internet]. 2008 [cited 2019 Aug 

8];13(4):544–59. Available from: 

https://nsuworks.nova.edu/tqr/vol13/iss4/2 

24.  David C, Covert R. Designing and 

Constructing Instruments for Social 

Research and Evaluation. First Edit. Vol. 

8, Evaluation Journal of Australasia. San 

Francisco: John Wiley & Sons, Inc; 2007.  

25.  Turunen S. Acquisition of satellite 

navigation signals using dynamically 

chosen measurements. IET Radar, Sonar 

Navig. 2010;4(1):49–61.  

26.  Jackson RL, Drummond DK, Camara 

S. What is qualitative research? Qual Res 

Reports Commun. 2007;8(1):21–8.  

27.  Corbin J, Strauss A. Grounded Theory 

Research: Procedures; Canons and 

Evaluative Criteria. In: , 19, 1990, H. 6, S. 

418-427. Zeitschrift fr Soziologie. 

1990;19:418–27.  

28.  Braun V, Clarke V. Using thematic 

analysis in psychology. Qual Res Psychol. 

2006;3(2):77–101.  

29.  Maguire M, Delahunt B. Doing a 

Thematic Analysis: A Practical, Step-by-

Step Guide for Learning and Teaching 

Scholars. *. AISHE [Internet]. 2017 [cited 

2019 Aug 8];3:3351–64. Available from: 

http://ojs.aishe.org/index.php/aishe-

j/article/view/335 

 


