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Abstract: The new Agile Methodology, Planned Integrated 

Programming (PIP), is an efficient and robust alternative for 

manufacturers, developers, and students of Software Engineering. 

The study employs an experimental design that enables the 

evaluation of the impact of the Agile PIP Methodology on the 

development of educational software. The population consisted of 

5 professionals in charge of creating and maintaining 

Educational Software, 15 teachers and 10 students from the 

School of Systems Engineering of the University of San Martín de 

Porres. The Results: Based on chi-square tests, they demonstrate 

that PIP has a significant impact. With a Continuity Correction 

statistic value of 8.643 and a p-value of 0.003, it is concluded that 

PIP significantly improves the development of educational 

software, reducing development times, testing errors, and 

improving satisfaction. The application of PIP in the School of 

Systems Engineering at USMP proved effective, with an 80% 

effectiveness rate according to the scale indicators. Conclusions: 

The Agile Planned Integrated Programming (PIP) methodology 

has proven to be a valuable resource for developing educational 

software in the university context, achieving substantial 

improvements in quality, delivery times, and user satisfaction, 

which validates its application in other similar projects within the 

academic sector. 
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I. INTRODUCTION

This research enables us to design and validate the Agile

PIP Methodology (Planned Integrated Programming), 

specifically tailored to optimise educational software 

development. This methodology combines elements of Agile 

approaches such as Scrum [1] and Extreme Programming 

(XP) [2], in addition to being aligned with the ISO/IEC/IEEE 

29119 standard [3], which ensures quality in the development 

process. The PIP Methodology aims to efficiently meet the 

demands of the educational environment, offering an 

adaptable and collaborative approach. 

An approach that increases flexibility and efficiency in 

delivering educational software solutions. 

This methodology is validated at the University of San 

Martín de Porres, an institution that, given the dynamics of its 

academic programs and the central role that technology plays 

in its pedagogical strategies, is an ideal context for 

implementing PIP. The research focuses on evaluating how 

the application of the methodology impacts software quality, 

user satisfaction (among students and teachers), and the 

reduction of development cycle times. 

The central hypothesis of this study proposes that the 

design and validation of the Agile PIP Methodology 

optimizes the development of educational software, 

improving the integration between pedagogical models and 

technological solutions. Throughout the thesis, it is analyzed 

how the incorporation of short iterations, constant feedback, 

and the active participation of users in the development 

process contributes to the creation of software that effectively 

adjusts to the changing demands of the educational 

environment. 

II. DEVELOPMENT OF THE NEW AGILE PIP

METHODOLOGY 

To develop the new Agile Integrated Planned 

Programming Methodology (PIP), a review of the available 

evidence from other current studies and related topics was 

conducted. This review analyses best practices in educational 

software development to design and validate the Agile PIP 

Methodology, aiming to optimise the educational software 

development process at the School of Systems Engineering 

of the University of San Martín de Porres. 
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A. Review of Existing Methodologies 

The proposed Planned Integrated Programming (PIP) 

methodology will allow the control and monitoring of the 

development of each phase of the Educational Software 

project, applying best practices. The new method was created 

from the phases of Extreme Programming (XP), SCRUM, 

and ISO/IEC/IEEE 29119 methodologies. 

B. Development of the New Planned Integrated 

Programming (PIP) 

The New Planned Integrated Programming (PIP) proposal 

is an Agile approach that optimises the development of 

educational software at the University of San Martín de 

Porres, integrating principles of collaboration, flexibility, and 

adaptation. Based on Extreme Programming (XP), Scrum 

and the ISO/IEC/IEEE 29119 standards, PIP. This 

methodology is based on principles of agility, integrating 

various practices that facilitate adaptation to educational and 

technological needs. The phases of PIP are (Planning and 

Estimation, Implementation, Control and Monitoring, 

Launch). 

 

 

[Fig.1: Pictorial Table of the Planned Integrated 

Programming (PIP)] 

C. Details of the New Integrated Planning Programming 

(PIP) Methodology 

For the implementation of the Agile Planned Integrated 

Programming (PIP) Methodology, four phases are 

considered, which are mentioned below: 

▪ Phase I: Planning and Estimation: Includes defining 

clear objectives aligned with the University of San 

Martín de Porres' needs. Requirements identification is 

done by collecting and documenting the desired 

functionalities through stakeholder meetings. 

Establishing priorities and classifying the criteria by 

importance and urgency is essential. An estimate is 

made of the time and resources needed for development 

to ensure adequate planning. Additionally, a 

communication plan is developed to provide seamless 

interaction among all parties involved. 

▪ Phase II: Implementation: Educational Software 

Development using the Agile PIP Methodology, 

divided into short iterations (sprints). The following 

activities are carried out: Meeting Minutes: 

Documentation of follow-up meetings to record 

decisions and agreements. Create Prototype: 

Development of a functional prototype that allows the 

application to be visualised and feedback to be obtained. 

Optimise Source Code: Refactoring the code to improve 

its quality and performance, ensuring it meets 

established standards. Constant feedback enables 

real-time adjustments, improving the quality of the 

software. 

▪ Phase III: Control and Monitoring: The control and 

monitoring phase enables the creation of a set of 

activities to verify the correct implementation of the 

project activities outlined in the planning. The purpose 

is to explain the project's progress so that it can be 

appropriately corrected when the project 

implementation deviates from the schedule. 

III. RESULTS OF THE INDICATORS 

Below are the values obtained for each indicator in the GC 

Post and Ge Post Test. 

Table- I: Post-Test Gc and Post-Test Ge Results 

N° 

I1: Development Time 

(Hours) 

I2: Number of 

Errors in Tests 
I3: User Satisfacción 

Gc 

post-test 

Ge 

Posttest 

Gc 

post-test 

Ge 

Posttest 

Gc 

post-test 

Ge 

Posttest 

1 43 36 52 35 2 5 

2 46 26 60 50 3 4 

3 42 27 40 32 1 3 

4 26 16 45 15 1 5 

5 35 22 59 30 3 5 

6 40 28 46 10 2 5 

7 36 24 60 40 2 5 

8 39 14 50 35 2 5 

9 33 14 35 21 2 3 

10 48 29 57 40 1 5 

11 35 20 60 50 4 4 

12 26 20 56 50 3 5 

13 47 28 50 40 4 3 

14 38 28 40 25 4 4 

15 48 31 35 12 4 5 

16 42 25 48 32 4 5 

17 31 20 56 40 3 3 

18 41 22 55 43 4 4 

19 44 34 60 52 4 4 

20 23 15 46 35 2 5 

21 46 28 40 30 4 4 

22 27 24 30 10 2 5 

23 28 15 38 15 4 3 

24 26 13 55 20 4 5 

25 41 32 45 22 2 5 

26 40 10 34 19 4 4 

27 30 28 38 15 4 4 

28 44 32 29 14 2 4 

29 29 17 55 12 2 5 

30 39 33 35 15 1 4 
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Table- II: Average of the Indicators of the Post-Test Gc 

and Post-Test Ge 

Indicator 
Averages 

Post GC Test Post Test Ge 

I01: Development Time 32.27 23.7 

I02: Number of Errors in Tests 26.47 18.9 

I05: User Satisfaction 2.8 4.33 

A. Normality Tests 

The normality test is performed on each indicator to see if 

the data behaves normally. 

Indicator 1: Average Time in Educational Software 

Development per hour. 

 

 

[Fig.2: Normality tests Indicator 1]  

Conclusion: Figure 2 displays the Anderson-Darling test 

results, indicating that the p-values are greater than 0.05 for 

both PostTest Gc (p = 0.099) and PostTest Ge (p = 0.251). 

This confirms that they exhibit a normal distribution.  

 

Indicator 2: Number of Errors in Educational Software 

Testing. 

 

 

[Fig.3: Normality Tests Indicator 2]  

Conclusion: Figure 3 shows that the Anderson-Darling test 

results indicate that the p-values are greater than 0.05 for both 

PostTest Gc (p = 0.063) and PostTest Ge (p = 0.059), 

confirming that they present a normal distribution. 

 

Indicator 3: User Satisfaction with Educational Software. 

 

 
 

Conclusion: 50% of the time the Requester Satisfaction 

was rated as strongly agree by customers, 0% of the time the 

Requester Satisfaction Level was rated as strongly disagree 

by customers, 27% of the time the Requester Satisfaction 

Level was rated as neither agree nor disagree by customers, 

23% of the time the Requester Satisfaction Level was rated as 

somewhat agree by customers. 

IV. RESULT AND DISCUSSION 

Results In this section, the results obtained within the 

framework of implementing the agile PIP methodology for 

developing educational software are interpreted and analysed 

in relation to the proposed key indicators: reduction in 

development time, decrease in the number of errors, and 

increase in user satisfaction. The results are compared with 

previous studies and the theoretical framework that supports 

this research. 

A. Reducing Time in the Development of Educational 

Software 

One of the main objectives was to verify whether the agile 

PIP methodology could reduce the development time of 

educational software. The results show a significant decrease 

in delivery times, in line with the findings [3] highlighted 

those agile methodologies, such as Extreme Programming 

(XP), allow for short iterations and continuous deliveries, 

speeding up development cycles. Similarly [4], creators of 

Scrum, underline that agile development delivers products 

faster thanks to the dynamic prioritization of tasks and 

flexibility in the face of changing requirements. In the case of 

the agile PIP methodology, the iterative approach and 

incremental deliveries allowed for faster times than 

traditional approaches. 

B. Reducing the Number of Errors in Educational 

Software Testing 

The results were consistent with the existing literature, 

which supports the use of the agile approach in terms of error 

reduction. According to [5], agile methodologies improve 

software quality by promoting frequent testing and 

continuous functionality integration, facilitating early 

detection of failures. In this research, errors were identified 

and corrected at early stages, thanks to the implementation of 

tests in each iteration, aligned with the quality principles 

proposed by the ISO 29119 standard (International 

Organisation for Standardisation, 2013). This standard 

emphasises the importance of 

continuous testing to ensure 

software quality. This 

resulted  

https://doi.org/10.35940/ijitee.D1075.14060525
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Fewer errors were reported in the final phases of 

development, validating the hypothesis that the PIP 

methodology increases software stability [6]. 

C. Increase in User Satisfaction 

The active involvement of end users, both teachers and 

students, during the development process was key to 

increasing their satisfaction [7]. The agile PIP methodology, 

by encouraging constant feedback and adaptation of the 

software to users’ changing needs and expectations, 

significantly improved their perception of the final product. 

Survey and interview data show a high level of satisfaction, 

reflecting the importance of involving users in key phases of 

development. These results are consistent with previous 

studies, which indicate that user participation in the 

development process is a crucial factor in increasing software 

satisfaction and adoption. 

V. CONCLUSION 

After verifying the hypothesis, it can be concluded that the 

development times of educational software, software quality 

and user satisfaction improve significantly with the help of 

the agile PIP methodology compared to traditional methods, 

which supports what is stated in the hypothesis of this 

research; Therefore, the following conclusions can be drawn 

from the proposed objectives: 

The Agile PIP Methodology reduces the time spent 

developing Educational Software, which results in the ability 

to manage changes and emerging priorities. According to 

scale indicators, the application at the Professional School of 

Systems Engineering of the USMP was handy 80% of the 

time. 

The Agile PIP Methodology reduces the number of errors 

in Educational Software testing, resulting in greater 

efficiency and improved project outcomes. According to 

scale indicators, the application at the Professional School of 

Systems Engineering at the USMP was handy, with a rating 

of 80%. 

The application of the Agile PIP Methodology increases 

the satisfaction of end-users who are actively involved in the 

development process of educational software. According to 

scale indicators, the application at the Professional School of 

Systems Engineering of the USMP was handy 80% of the 

time. 
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