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The research method proposal has its roots in the desire to improve some production processes within my working reality. The context of the area of study is an Italian gelato shop that produces highest quality gelato through a standard process of procedures aimed to ensure compliance with the regulations included in the HACCP self-control manual. In this mechanism, the Production Register is the fulcrum of these activities and it allows complete traceability of the product. To have a better understanding of this process it is necessary a complete description of the gelato life cycle. The gelato is produced in Turin, Italy, from a mixture of few raw ingredients. This mixture is pasteurized and packed in bags of 2,5kg. In the packaging process, on the mixture envelope a bar code is printed and it identifies the product batch number  and the exact time of production. The exact production time is expressed indicating the exact hour, minutes and seconds (hh:mm:ss),  so each envelope can be unequivocally identifies. The mixture  is immediately cooled at a temperature of -20 degrees, stored and distributed in all the gelato shops in the world. When the frozen mixture arrives to the gelato shop it is therefore stored in negative temperature cold room. The bags will remain there until they require to be produced. The gelato production takes place directly on the counter and before than that the mixture must be thawed at room temperature for a minimum of six hours. The defrosting process is recorded manually in the Production Book, in a special form, reporting the name of the flavour, the batch number, the time the envelope was produced in the Turin factory, the current date and time when the mixture has been removed from the cold room. From this moment on, the six hours of defrosting are counted. After six hours the mixture can be produced on the counter or stored in a positive temperature refrigerator (between 2 and 4 degrees). When the gelato envelope is stored in the refrigerator, its secondary self-life of is 48 hours. This passage is recorded in the Production book , indicating the date and time of the transfer.
At the time of production in the counter, the mixture is tracked in the Production Book, and the last step is recorded, inserting date, time and the staff name who is producing the bag. The traceability process is now complete, but being the result of manual activity, it is not completely accurate and error-free. The digitization of this process reduces human intervention in information transcription activities, making it more effective and faster. Furthermore, the presence of barcodes on the ice cream bags  has suggested the use of barcode scanner.

In order to carry out this ambitious project, an accurate planning of the research method is necessary. The main aim of the research proposal is to investigate how to digitalise gelato Production Book using a barcode scanner. Very useful for this purpose, it was an article named ”Automated Library Stock Verification with Barcode and LibSys ” (Rajendiran & Bhushan, 2006), in which a similar process was developed within a library to speed up and make the stock verification process more accurate. In this project a barcode scanner was used to catalogue all the books and through a utility software for data exchange it was possible to save all the data on the PC. Subsequently, through the use of another software, it was then possible to build  in personal settings to meet their requirement.  This article revision led to the definition of the research objectives:
1. Understanding of how the barcode scanner software works.
2. Identification of the software for data exchange in order to save the collected data.
3. Evaluate the creation of a software utility that integrates the functionality needed for the creation of a digital Production Book.

[bookmark: _Toc40689929]Research Method


In a research study it is necessary to determine an appropriate research methodology. The methodology is the study of the method on which the research is based and must take into account different aspects such as the philosophy, the approach, the strategy and the choice of the data collection technique. In accordance with the research objectives previously established, the phenomenological paradigm is undoubtedly the most appropriate to describe the philosophy on which the research is focused. This paradigm is aimed in an
understanding of the phenomena and to do this it uses, consistently, qualitative methodologies. The approach to research will be therefore inductive and this means an approach that start from the detail to reach a global view. An inductive approach ensure a more flexible research structure allowing changes in the evolution of research. As a consequence, the research strategy to be adopted is the action research that is focused on solving a problem both as an epilogue of the facts and as a design of interventions within a specific context. In this type of approach, the researcher is considered an integral part of the same change process. The action research is a process that can be divided into four phases:
in the first phase, research planning takes place based on the objectives to be researched. At this stage, a review of the relevant literature is made to understand what has already been done and how it has been done. The review of the literature gives the opportunity to deepen related research. The second phase involves the design of the research, it  defines which type of data to use and a deadline is specified. The third phase involves the organisation and evaluation of the data that will lead to the last phase in which a conclusion is reached. In this phase the reflections obtained are shared and they can be brought to the formulation of new questions and objectives that will restart the cycle.
 As part of this methodology, secondary data will be used, and they are coming from the analysis of similar studies that will provide ideas for evaluate a primary research. Even the observation of the phenomenon to be searched for it will be a fundamental element of data collection.

Planning a research project means also evaluate the risks that could arise, slowing down the realization of the final project. Even in a research planning phase there may be related risks that should not be underestimated. To carry out a risk assessment, it is necessary to identify the most sensitive points in the research process. The ultimate goal of a research process is the collection of data, that needs to be organized and processed in order to formulate a final thesis. So the data is certainly an element to be monitored. In the specific case of the research to be carried out, another sensitive area may be represented by an inadequate availability of relevant literature from where secondary data can be extrapolated. In this case, in fact, the lack of supporting information could prolong the research and experimentation processes for the development of a prototype. As long as the risks are considered, it is possible to develop an action plan that reduces its impact on the realization of the final project.

In the following table, a list of possible risks has been created, each of them has been assigned a numerical value indicating its probability and its severity. The numerical scale used is from 1 to 5, where 1 = low and 5 = high. For each risk, a plan was also developed to mitigate risks effects.

	Risk
	Probability
	Severity
	Action Plan

	Data loss
	3
	5
	Regular data backup

	Pertinent literature unavailability
	2
	4
	Place extra time in the evaluation of this phase.
Ask support to a tutor.

	Poor data quality
	3
	5
	SMART objectives


Figure 1. Risk Management in a research project. Source (Author)
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As part of the definition of research methodologies, there is also the development processes identification in relation to the objectives of the research. The research strategy used and previously described, aims to provide adequate documentation to feed the development phase. The development of software that leads to the digitalization of the Production Book must first of all be flexible, that means it can be increased based on the working needs of the store. For this reason the Agile methodology will be used. Agile software development consists of the integration of two models: the incremental model, also called Evolutionary prototyping, and the iterative model.
The synergistic action of both models leads to the creation of a working prototype with basic functions that can be implemented through repeated cycles (iterative)  based on the initial prototype. The incremental model influences this mechanism by dividing the various processes into a smaller unit that can be managed more easily.

In this type of process, the activities that lead to the creation of a prototype are divided into main activities:
1. Requirement: where a Project Control List is created and contains a list of the requirements of the basic characteristics of the software.
2. Design: in this phase a software project plan is realised.
3. Development: phase focused on coding.
4. Testing: the code is tested to verify any bugs.
5. Deployment: use of the software in real life work activities.
6. Review: evaluation of further implementations.


[image: ]
Figure 2.Agile methodology. Source (Pawar, 2020)
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In a project realization it is also important to evaluate the resources necessary for its realization. This, in fact, will help to draw up a cost plan in the first place and to have the resources available when needed. For the digitization of the Production Book two hardware components will be needed: a barcode scanner and a tablet where the register will be displayed and used through of an application to be developed as a project purpose. The application will be made using Python programming language.

In project management, planning plays a fundamental role which determines its success. Planning breaks down the project into smaller functional units that are elaborated within the different phases of the process. However, it is important to evaluate the time necessary for each phase in order to respect the time foreseen for the realization of the final project. In the specific case of the project presented in this paper, the time available for its realization is approximately 48 weeks. In fact, the whole project must be completed within the first week of May 2021. In order to meet this deadline, the Gannt chart will be used as a reference tool.
Before elaborating the Gannt chart it is essential to use the Work Breakdown Structure (WBS), which is a detailed list of all the activities related to the project in its entirety. In the context of this project proposal, the main phases of each method will be identified as previously exposed in this report. In the following table all the phases have been identified and a likely estimate has been assigned for their execution.






	
	Task
	Start date
	Duration (day)

	A
	Literature Review
	24/05/2020
	65

	B
	Data Collection
	01/06/2020
	60

	C
	Data Organisation
	05/07/2020
	35

	D
	Data Evaluation
	23/08/2020
	5

	E
	Project Requirement
	30/08/2020
	15

	F
	Project Design
	20/09/2020
	15

	G
	Project Development
	11/10/2020
	75

	H
	Project Testing
	01/11/2020
	86

	I
	Project Deployment
	31/01/2021
	35

	J
	Project Review
	21/03/2021
	30

	K
	Project Submission
	03/05/2021
	1


   Figure 3. Simplified task list. Source (Author)
The first four task underlined in blue colour (A,B,C,D) are the tasks of the research method to which they follow the yellow ones (E,F,G,H,I,J) that represent the tasks of development method. In the execution times, extra time has been calculated to respond effectively to the action plan of the risk assessment previously elaborated.

[image: ]
Figure 4. Gannt Chart of "Digitalising Gelato Process". Source (Author)
This is the resulting Gannt chart for the digitalization project of the ice cream production process proposed.
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From what is dealt in this paper it is clear that an accurate planning of the research method is fundamental for the realization of a project. The research methodology, in fact, helps to establish a starting point which, through a carefully planned path in stages, leads to the destination: the realization of the project. The research produces an enrichment of the necessary information and like a compass it indicates the reference points. The data collected during the journey can sometimes make the roads longer than expected, but the most important thing is to have firmly in mind the pre-set objectives to which give the power of an answer. In the specific case of the project presented in this report, the expected results are:
1. Reach adequate knowledge on the operation of a barcode scanner to understand the nature of the data captured.
2. Identify the right software to use to transform the data captured by the scanner.
3. Develop an application that allows me to create a digital register.

Research produces in the expected results the fuel necessary to face our journey. So we just have to leave.



























Bibliography and Reference

Kaplan, B. & Duchon, D., 1988. Combining Qualitative and Quantitative Methods in Information Systems Research: A Case Study. MIS Quarterly, 12(4), pp. 571-586.

Pawar, P., 2020. Insights to Agile Methodologies for Software Development. [Online] 
Available at: https://www.experfy.com/blog/insights-to-agile-methodologies-for-software-development
[Accessed 10 05 2020].

Raipuria, K., 1989. Managing a Development Information System: Strategies and Methodologies. Economic and Political Weekly, 24(34), pp. 131-133.

Rajendiran, P. & Bhushan, I., 2006. Automated Library Stock Verification with Barcode and LibSys. DESIDOC Bulletin of Information Technology, 26(5), pp. 17-21.
Sacolick, I., 2020. [Online] 

Available at: https://www.infoworld.com/article/3237508/what-is-agile-methodology-modern-software-development-explained.html
[Accessed 10 05 2020].




2

image2.png
5

Deployment

3

AGILE Development

Requirements





image3.png
Digitalising Gelato Production Process

2020 2N Jul Sep Nov 2021 Mar May 2021

Today

Data Organisation NN 5 o+ - 22 A

Data Evaluation [ 23 Aug - 29 Aug
Project Requirement [ 30 Aug - 19 Sep
Project Design [N 20 sep - 10 Oct
Project Development Y 1 oct- 23 Jan
Project Testing [ o - 1 Mar
Project Deployment [N 51 san - 20 ar
Project Review [N 21 var - 30 Aor

Project Submitted || 3 tay - 3 May




image1.jpeg
% Prifysgol Cymru
% Y Drindod Dewi Sant

3 University of Wales
Trinity Saint David




