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Abstract. In the modern times of automation, human involvement in software
development becomes less influential. The constant productivity and quality
pressure force software developers to improve their capabilities to keep up with
demands. Aim of this paper is to present a case study related to activities that
aim to improve students’ agility, simulating SCRUM methodology during educa-
tional process. The experiment was conducted with final year students attending
advanced software engineering course at University of Novi Sad, Technical Fac-
ulty “Mihajlo Pupin” Zrenjanin, Serbia. The method included requirements
for their work on daily basis (practical assignments) and weekly basis (theoret-
ical assignments). The results show students’ abilities to work under deadlines
pressure and the impact of their agile work to the final subject outcomes – their
grades.
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1. Introduction

Modern software industry is facing challenges of software development
automation [1], which leads to specific concerns regarding human engagement
in the industrial context [2], particularly in the context of global software de-
velopment [3] and improving competitiveness [4].

Universities have important role in different areas and aspects of a soci-
ety, with scientific and educational contributions, enforced with success criteria
related to performance and productivity [5]. Universities evolve, in constant
effort to align with industry, for the benefit of the economic development [6].
In this context, it is very important to adjust teaching content and methods to
empower students’ alignment to changing requirements in job market [7].

Agile behavior at working environment has been proved as one of key
assets of every employee [8]. There are many factors influencing agility at
workplace, such as positive workplace culture [9].

In software industry, agility is practiced with utilization of agile software
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development methods [10] established with principles defined in Agile Manifesto
[11]. Agile Movement lead to development of different agile software develop-
ment process management methods and approaches, such as SCRUM, which is
well-established in software industry [12, 13].

Agile methods evolved and merged during time, so one of contemporary
approaches is SCRUM-based Disciplined Agile Delivery approach [14]. One of
crucial aspects of Disciplined Agile (DA) approach is enterprise awareness in
software development [14], which is related to the emphasizing role of business
processes alignment to software solutions, within initial modeling, mapping, de-
sign and planning. The second aspect of this business alignment of software so-
lutions within Disciplined Agile Delivery is placing the software solution within
IT governance in the development of IT solutions for the organization, for the
benefit of business processes and business success [15].

Aim of this paper is to present the method for agilization of software engi-
neering students, based on SCRUM-based Disciplined Agile Delivery method.
This method of students agilization has been applied at University of Novi
Sad, Technical Faculty “Mihajlo Pupin” Zrenjanin, Serbia and the results are
presented in this paper.

The rest of the paper is organized as follows. Section Background briefly
introduces SCRUM-based Disciplined Agile Delivery method, which is the basis
for the proposed method in this paper. Section Related work provides short
review of previously published papers related to factors affecting academic pro-
ductivity in higher education, with particular focus on teaching methods applied
with software engineering students. Section Experiment describes experimental
setup and results. Final section Conclusion brings discussion about results and
possible future work directions.

2. Related Work

Benjamin Levin in his study [16] explored productivity in education, with
particular effort in creating a mathematical expression to represent relationship
between inputs and outputs in education. Key findings are related to stu-
dents and their characteristics and effort as key factors in educational process
outcomes. Psychology aspects, such as cognitive and emotional engagement
[17], personality [18] and scientific attitudes (curiosity, respect of facts, critical
thinking, discovery, creativity, open-mindness, cooperation etc) [19] influence
students’ academic succes and productivity. Depression impact to productivity
has been addressed in research of Hysenbegasi et al [20]. Impact of technostress
on academic productivity of university students has been addressed in research
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of Upadhyaya & Vrinda [21] and Wickramasingha & Rebecca [22]. Health re-
lated issues and time pressure that impact productivity of university students
has been addressed in research of Gusy et al. [23].

Hu & Kuh [24] explored students’ perceptions of the campus environ-
ment that influenced students learning productivity, by using College Student
Experiences Questionnaire. External factors that affect work productivity at
universities (teaching and administrative staff and students) include work in-
door environment. In research Liu et al [25], critical indoor envorinmental
factors that affect productivity at universities include thermal confort, lighting,
acoustic and privacy comfort, spatial comfort and aestetics.

Information technologies and software solutions support teaching and
learning processes at all educational levels [26, 27]. Online courses bring novel
types of collaboration and improve access to teaching content and teaching staff,
increase interaction among students and students efforts [28]. Intelligent tutor-
ing systems and adaptive assistance systems with proactive personalized help
to students have been explored in the work of Maniktala et al [29]. Utilization
of Generative Artificial Intelligence technologies in educational process, in aim
to enhance productivity, particularly of teaching staff and students in Engineer-
ing field has been addressed in research of Al Naqbi et al. [30]. The influence
of Chat GPT, as AI-powered writing tool, to academic writing of Indonesian
university students has been presented in study by Sudarjad et al [31].

Using project based learning with collaborative learning for programming
courses was explored by Acharya & Gayana [32], in aim to promote active learn-
ing techniques and analyze the impact of these approaches to productivity of
students’ learning. Research of Fuchs et al [33], addressed impact of workgroup
structure and size impact to students’ productivity during collaborative work
on complex tasks. Aporbo [34] conducted a study in aim to investigate the
effectiveness of cooperative learning on the students’ academic productivity.

Success of a method application in industrial practice is influenced by
previous training and practice. This has been particularly emphasized in the
research of Cachero et al. [35], where SCRUM method adoption in teaching
practice has been addressed in the context of empowering future junior software
developers. Authors of this research proposed as a theoretical model of SCRUM
method adoption to educational process and this model has been evaluated with
students’ attitudes (rating) of this model in comparison to other (traditional)
practices.
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3. The Proposed Method

In aim to improve students’ educational productivity, as well as to align
their work capacities and frequency to the needs of software industry, the
method named AgDAD method (Agilization based on Disciplined Agile Deliv-
ery) is created for agilization of students within teaching process as derived from
basic principles of SCRUM-based Disciplined Agile Delivery method [14]. Fig-
ure 1 presents the essential elements and activities within the proposed method.

Figure 1. The proposed AgDAD method

The proposed AgDAD method consists of several levels:

1. Strategic level – each school year, a teaching plan is created to include
contents from accredited programme (general topics – persistent for
accreditation period, currently in Serbia: 7 years) and software indus-
try requirements (dynamic – changes are frequent in technologies and
methods).

2. Operative level – teaching plan is split into practical assignments and
theoretical topics/questions for each week.

3. Assignment level – students attend practical and theoretical classes.
At practical classes they have mandatory daily assignments (to finalize
given tasks during class work). After theoretical classes they have
mandatory assignments each week, but they are selective (to select
questions for the list of theoretical questions and answer in a week
period)

4. Evaluation level – students attendance and activity during attendance
and evaluation of their works; students’ engagement during classes are
evaluated for their interaction (oral answers to questions) and quality
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of their work (practical and theoretical – percentage of finalizing tasks,
level of details, additional effort and creativity).

5. Feedback level – students are informed about their work with textual
comments and points/marks they collect regarding: attendance, in-
teraction, completeness of their work, additional efforts (extensivity),
creativity (diverse or advanced solutions).

4. Experiment

The AgDAD method has been utilized for several years at multiple sub-
jects within Bachelor studies at University of Novi Sad, Technical faculty “Mi-
hajlo Pupin” Zrenjanin, Serbia – at two study programmes: Information Tech-
nology and Software Engineering. In this paper, students’ records are used to
demonstrate effectiveness of the AgDAD method and they are used from final
year students of Information Technology study programme, attending Advanced
Software Engineering (Softversko inženjerstvo 2 ) course. Sample in this study
include educational records from school years 2022/23 and 2023/24. Figure 2
presents comparative statistics of students’ educational achievements for both
groups of students.

Statistics on educational achievements

in 2022/23

Statistics on educational achievements

in 2023/24

Figure 2. Comparative statistics before and after using AgDAD method

Sample from school year 2022/23 include 84 students, during classes in
that year there were no AgDAD method application, students were engaged
only in practical classes tasks. The success was poor with only 42% finalized
grades.
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Sample from school year 2023/24 consists of 93 students, during practi-
cal and theoretical classes AgDAD method was applied and 72% grades were
finalized.

5. Conclusions

Aim of this paper was to present AgDAD method, as a method of agiliza-
tion of students in practical and theoretical classes. This method was conducted
at several courses, but experimental results for this paper are presented re-
garding students educational records in Advanced Software Engineering course
(at University of Novi Sad, Technical faculty “Mihajlo Pupin” Zrenjanin, Ser-
bia). By comparing educational records of students’ achievements from school
year 2022/23 (without AgDAD method application) and 2023/24 (with AgDAD
method application) it could be concluded that there is significant difference in
overall educational success statistics. These results show students’ readiness to
be included in agile work, their ability to work under short deadlines pressure
and the impact of their agile work to final goal – finalization of grades for that
subject. This method also includes agility for teaching staff, having their obli-
gation to frequently innovate teaching materials and methods, in aim to align
teaching process with the needs of business environments.

This research show some limitations, since it presents a case study with
small sample (only two school years, only one course and one university school –
faculty). However, this method is applicable at any level of education and any
area of knowledge – it is not specifically related to IT field and software engi-
neering. Future directions of this research could be related to broad context
of teaching methods effectiveness, especially in the context of closer collabo-
ration with industrial needs, standards and technologies, where industry could
be more closely engaged in teaching content and knowledge/skills evaluation
formulation and assessment.

6. Acknowledgement

Ethics committee from University of Novi Sad, Technical Faculty “Mihajlo
Pupin” Zrenjanin approved this paper to be published, as being completely
aligned with professional ethics (No: 01-2201 issued 18.November 2025).

References

[1] A. Anthony, G. Prasad, S. Randunuge, Alahakoon, D. Wijendra, J. Kr-
ishara, Software development automation: An approach to automate the
processes of SDLC, International Journal of Computer Applications, 2020,
175 (37), 44–51

288



International Scientific Conference IMEA’2025, 25 – 27 November 2025, Pamporovo, Bulgaria

[2] P. Lenberg, R. Feldt, L. Wallgren, Human factors related challenges in
software engineering–an industrial perspective, 2015 ieee/acm 8th interna-
tional workshop on cooperative and human aspects of software engineering,
IEEE, 2015, May, pp. 43–49

[3] A. Khan, J. Keung, S. Hussain, M. Niazi, M. Tamimy, Understanding
software process improvement in global software development: a theoretical
framework of human factors, ACM SIGAPP Applied Computing Review,
2017, 17 (2), 5–15

[4] H. Shee, R. Pathak, Managing people and technology for enhancing
competitiveness: Software industry perspective, Journal of Transnational
Management, 2006, 11 (1), 63–80

[5] W. de Vries, O. Grijalva Mart́ınez, Performance, productivity and the
diversity of student pathways, Higher Education Forum, Research Institute
for Higher Education, Hiroshima University, 2019, Vol. 16, pp. 45–68

[6] P. Reddy, The evolving role of universities in economic development: The
case of university–industry linkages, Universities in transition: The chang-
ing role and challenges for academic institutions, New York, NY: Springer
New York, 2011, pp. 25–49

[7] A. Singh, P. Blessinger, The new future and the employment imperative:
effectively aligning student interest, industry needs and university pro-
grammes, Journal of Applied Research in Higher Education, 2024, 16 (2),
469–482

[8] M. Petermann, H. Zacher, Agility in the workplace: Conceptual analysis,
contributing factors, and practical examples, Industrial and Organizational
Psychology, 2020, 13 (4), 599–609

[9] C. Radu, Fostering a positive workplace culture: Impacts on performance
and agility, Human resource management-an update, IntechOpen, 2023

[10] S. Al-Saqqa, S. Sawalha, H. AbdelNabi, Agile software development:
Methodologies and trends, International Journal of Interactive Mobile
Technologies, 2020, 14 (11)

[11] Agile Manifesto, Project Management Institute, https://www.pmi.org/
disciplined-agile/agile/theagilemanifesto (accessed on December
6, 2025)

[12] A. Anum, M. Rehman, M. Anjum, Framework for applicability of Ag-
ile Scrum methodology: a perspective of software industry, International
journal of advanced computer science and applications, 2017, 8 (9)

[13] P. Permana, Scrum method implementation in a software development
project management, International Journal of Advanced Computer Science

289

https://www.pmi.org/disciplined-agile/agile/theagilemanifesto
https://www.pmi.org/disciplined-agile/agile/theagilemanifesto


International Scientific Conference IMEA’2025, 25 – 27 November 2025, Pamporovo, Bulgaria

and Applications, 2015, 6 (9), 198–204

[14] Disciplined Agile Delivery (Scrum based), https://www.pmi.org/discip
lined-agile/process/introduction-to-dad/full-delivery-lifecyc

les-introduction

[15] S. Astromskis, A. Janes, A. Sillitti, G. Succi, Supporting governance in dis-
ciplined agile delivery using non-invasive measurement and process mining,
Cutter IT Journal, 2013, 26 (11)

[16] B. Levin, Students and educational productivity, Education Policy Analy-
sis Archives, 1993, 1, 5–5

[17] H. Khan, R. Gul, M. Zeb, The effect of students’ cognitive and emo-
tional engagement on students’ academic success and academic produc-
tivity, Journal of Social Sciences Review, 2023, 3 (1), 322–334

[18] M. Sanchez, E. Rejano, Y. Rodriguez, Personality and Academic Produc-
tivity in University Students, Social Behavior & Personality: an interna-
tional journal, 2001, 29 (3)

[19] S. Fatonah, Z. Prasetyo, A. Utami, U. Chasanah, L. Lusiana, V. Siregar,
Scientific attitude and its effect on students’ productivity, Jurnal Pen-
didikan IPA Indonesia, 2024, 12 (4), 658–671

[20] A. Hysenbegasi, S. Hass, C. Rowland, The impact of depression on the aca-
demic productivity of university students, Journal of mental health policy
and economics, 2005, 8 (3), 145

[21] P. Upadhyaya, Vrinda, Impact of technostress on academic productivity of
university students, Education and information technologies, 2021, 26 (2),
1647–1664

[22] S. Wickramasingha, E. Rebecca, Impact of Technostress on Academic Pro-
ductivity of University Students, Proc. of the 8th CIPM International Re-
search Symposium-Sri LanNa, 2024, p. 592

[23] B. Gusy, T. Lesener, C. Wolter, Time pressure and health-related loss
of productivity in university students: the mediating role of exhaustion,
Frontiers in public health, 2021, 9, 653440

[24] S. Hu, G. Kuh, Maximizing what students get out of college: Testing
a learning productivity model, Journal of College Student Development,
2003, 44 (2), 185–203

[25] F. Liu, A. Chang-Richards, K. Wang, K. Dirks, Critical indoor environ-
mental factors affecting productivity: perspectives from university staff
and postgraduate students, Building Research & Information, 2023, 51
(6), 730–745

[26] A. Eslamian, L. Rajabion, B. Tofighi, A. Khalili, A New Model for As-

290

https://www.pmi.org/disciplined-agile/process/introduction-to-dad/full-delivery-lifecycles-introduction
https://www.pmi.org/disciplined-agile/process/introduction-to-dad/full-delivery-lifecycles-introduction
https://www.pmi.org/disciplined-agile/process/introduction-to-dad/full-delivery-lifecycles-introduction


International Scientific Conference IMEA’2025, 25 – 27 November 2025, Pamporovo, Bulgaria

sessing the Impact of New IT-Based Services on Students’ Productivity,
International Journal of Education and Development using Information
and Communication Technology, 2019, 15 (3), 4–21

[27] H. Bibi, A. Ayub, I. Ismail, Impact of ICT on the Progress and Productiv-
ity of Students at the University Level, Journal of Social Sciences Review,
2023, 3 (1), 270–282

[28] K. Meyer, L. McNeal, How online faculty improve student learning pro-
ductivity, Journal of Asynchronous Learning Networks, 2011, 15 (3), 37–53

[29] M. Maniktala, M. Chi, T. Barnes, Enhancing a student productivity model
for adaptive problem-solving assistance, User Modeling and User-Adapted
Interaction, 2022, 33 (1), 159

[30] H. Al Naqbi, Z. Bahroun, V. Ahmed, Generative AI Integration: Key
Drivers and Factors Enhancing Productivity of Engineering Faculty and
Students for Sustainable Education, Sustainability, 2025, 17 (21), 9914

[31] W. Sudrajad, M. Fikri, R. Putra, Help Me, CHATGPT! What Ways Does
CHATGPT Influence Students’ Productivity and Creativity in Academic
Writing, Scientific Journal of Education, 2024, 2 (2), 48–57

[32] S. Acharya, M. Gayana, Enhanced learning and improved productivity
of students’ using project based learning approaches for programming
courses, Journal of Engineering Education Transformations, 2021, 524–
530

[33] L. Fuchs, D. Fuchs, S. Kazdan, K. Karns, M. Calhoon, C. Hamlett, S.
Hewlett, Effects of workgroup structure and size on student productiv-
ity during collaborative work on complex tasks, The Elementary School
Journal, 2000, 100 (3), 183–212

[34] R. Aporbo, Impact of Cooperative Learning Strategy on Students’ Aca-
demic Productivity, Journal of Student and Education, 2023, 1 (1), 16–26
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1 University of Novi Sad,
Technical Faculty “Mihajlo Pupin” Zrenjanin, Serbia
Corresponding author: ljubica.kazi@uns.ac.rs

291


	Introduction
	Preliminary Remarks
	Tripled Fixed Points for  Contractive Mappings in Modular Function Spaces
	Introduction
	Mathematical Model of the Josephson Junction
	Numerical Methods
	Implementation in Wolfram Mathematica
	User interface and visualizations
	Pedagogical Framework and uses of the Application
	Conclusion
	
	      
	    
	     (CMS)

	 :     
	    
	   

	    
	    
	   
	    
	    (SEO)
	  
	
	
	Introduction
	Challenges in Collecting Initial Data
	Methodology for Synthetic Data Generation
	Model Training and Fine-Tuning
	Evaluation: Base Model vs. Fine-Tuned Model Comparison
	Base Model Output Characteristics
	Fine-Tuned Model Output Characteristics
	Future Directions
	Conclusion
	
	   
	    
	    
	  
	
	Introduction
	Theoretical Background
	Methodological Framework
	Types of Language Patterns in Mathematical English
	Teaching Approaches
	Classroom Strategies
	Self-Study Practice Tests
	Consolidation in Class
	Conclusion
	Introduction
	Related Work
	The Proposed Method
	Experiment
	Conclusions
	Acknowledgement
	Introduction
	Related Work
	Methodology
	Results
	Quantitative Findings, AIRSUS
	Quantitative Findings, AIRQUS
	Qualitative Findings, AIRQUS
	Discussion
	Conclusion





























