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Abstract 

This study aims at identifying the current state and perspectives on issues related to the students’ scientific 
research capacity in technical universities from Romania, as well as the intention to disseminate the results. 
This paper presents a research based on a questionnaire (more than 320 respondents– students, graduates 
from technical universities in Romania). Among the questioned  issues: the steps of a research, how the 
design of a research is done, research instruments and methods, reporting in research, the dissemination of 
the research results, methods of data collection and analysis, the necessity and usefulness of a good practice 
guide on how to conduct a scientific research, the usefulness of face to face / virtual training sessions  on 
topics of interest regarding the way of carrying out a scientific research in order to increase the interest, the 
research capacity and publication of the results. The case study reflects issues like: the necessity of research 
in the field of personalization of IT products, the need for students in different learning cycles to know and 
research the IT product personalization field in order to form abilities, to increase their chances of being 
employed and to grow the competitiveness of the companies they will work for, the need for a guide (for 
the students’ use) to good practice on personalizing IT products, the need for training sessions to increase 
the level of knowledge (and skills) amongst students in the field of personalization of IT products and to 
grow students' ability to personalize IT products. 
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1. Introduction 

According to OECD (2001), research means any creative systematic activity undertaken in order to 

increase the stock of knowledge, including knowledge of man, culture and society, and the use of this 

knowledge to devise new applications. A career in research is not an ordinary one, among the competences 

and qualities of a good researcher we can enumerate:  

• Team work / interaction with the research team in order to create a positive research environment;  

• Technology / IT skills; 

• Some project management skills 

• Some handling budgets knowledge; 

• Enthusiasm - is a promoter of a good experience in research. 

 

There is a different approach of doing research in university vs in industry. In university an advisor 

has a small number of students/colleagues and can rely on the infrastructure from the university but most 

of their research funding must come from outside grants. In industry the organization is the financier of the 

research and the infrastructure of the company is most often used. If we talk about students (bachelor, 

master and Ph.D level) and their capacity to do research there are a lot of specific things that are to be taken 

into account. As a teacher you must work with the best students to do research. Your relationship with your 

students is an important component of their present and future success as researchers. Good research 

advisors find a way to help their students mature as researchers, find and solve their own problems, and 

learn the mechanics of doing research and participating in a professional research community (Berman, 

2018). In order to build the students research team you must (adaption by Berman, 2018): 

• find good students – especially by observing them at the classes and by offering the funding 

opportunities; 

• develop the students – you are their advisor, you train them in doing research;  

• support the students – it is essentially that the students not to have a job and to work only as a 

researcher and because of that the advisor should support the students financially, intellectually 

and emotionally. 

• encourage the students to disseminate / publish their work; 

• promote the students – help them to have a large professional network etc. 

 

2. Problem Statement 

Science is an activity with far-reaching implications for modern society. Understanding how the 

social organization of science and its fundamental unit, the research team, forms and evolves is therefore 

of critical significance. A research team is a group of researchers collaborating to produce scientific results, 

which are primarily communicated in the form of research articles (Milojević, 2014).  

Undergraduate research experiences provide a window on science in the making, allowing students 

to participate in scientific practices such as research planning, modeling of scientific observations, or 

analysis of data (Linn et al., 2015). The experiences are intended to enculturate students into scientific 

investigation (Feldman et al., 2013). 
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The paper is a study about the students scientific research capacity in the technical universities from 

Romania and also proposes a case study on IT products personalization which can be defined as any change 

brought to a software that is requested by the customer in order to fit the customer’s needs.  Customization 

and configuration are not the same concepts, customization implies that changes are made at software code 

level while configuration implies changing a range of predefined parameters (adaption from 

https://www.centricsoftware.com/, 2015) 

 

3. Research Questions 

Here are some questions to which the research responds: 

• What types of scientific research do the respondents know? 

• Do the respondents know research instruments and methods? 

• Do the respondents know the steps of a research?  

• What are the common methods of data collection and analysis of the research data? 

• What are the common methods for reporting and dissemination of results in research? 

• Is it a need for having guides (for the students’ use) to good practice on personalizing IT products? 

• Is it the need for training sessions to increase the level of knowledge (and skills) amongst students 

in the field of personalization of IT products and to grow students' ability to personalize IT 

products? 

 

4. Purpose of the Study 

• This study aims at identifying the current state and perspectives through research on issues related 

to the students scientific research capacity in technical universities from Romania, as well as the 

intention to disseminate the results; 

• A case study on the personalization of IT products by students is done; 

• The third objective is to highlight some conclusions based on the results of the study. 

 

5. Research Methods 

Research methodology consisted in a survey based on a questionnaire completed by more than 320 

students and graduates from Romanian technical universities. 

 

5.1. Variables Measurement 

There are two types of variables: nominal scaled and variables regarding students (from the Romanian 

technical universities) scientific research capacity. The structure of the relevant variables of the research, 

as a summary, is presented in the Table 01. 
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Table 01. The map of research variables 

Research  variables Conceptual description 
Nominally Scaled 

Variables 
Demographic 

Variables 
Gender, age, education, etc 

Variables regarding the students scientific 
research capacity from the Romanian 
technical universities. 

The steps of a research, how the design of a research is 
done, research instruments and methods, reporting in 
research, the dissemination of the research results, the 
necessity and usefulness of a good practice guide on 
how to conduct a scientific research, etc. 

 

The research was based on a questionnaire that included both opened and closed questions. 

Correlative items (questions) were also added in order to help the respondent for clear and precise answers. 

The qualitative questions were measured using a three-point scale (e.g. YES, NO, PARTLY) (adaption 

from Naresh, 2007). The questionnaire started with questions for respondents¢ demographic characteristics 

and finished with questions about the scientific research capacity of students from the Romanian technical 

universities. 

 

6. Findings 

Overall, the structure of the sample in terms of gender was balanced - 53.4% female and 46.6% men. 

The respondents’ age was mostly of 20-22 years (39.1%); 29.2% were of 23-30 years; 14.9% were older 

than 45 years; 16.8% are between 31-45 years old. Regarding the graduation of the respondents, 73.6% of 

them are bachelor, 21.1% are master and 5.3% at Ph.D. Data analysis (see Figure 01.) results show that 

more than 65% of the respondents know fundamental research, whereas qualitative, quantitative and 

exploratory researches are known by respondents only in a small percentage (20%-30%). Almost 19% of 

them do not know any type of scientific research.  

 

 

Figure 01. The scientific research types known by respondents 
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Figure 02 shows if the respondents have knowledge / prerequisites for conducting a scientific 

research. 

 

Figure 02. The respondents’ prerequisites for conducting a scientific research 

 

Regarding the issues like the respondents’ knowledge about: 

• designing a scientific research / the steps of a research; 

• scientific research tools and methods (questionnaire, focus group, interview, case study, 

observation, opinion poll, experiment etc); 

• the methods of data collection or research data analysis. 

 

The research findings show the following- see Figures 03-07. 

 

Figure 03. The respondents’ knowledge about designing a scientific research 

 

 

Figure 04. The respondents’ knowledge about the steps of a research 
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Figure 05. The respondents’ knowledge about scientific research tools (questionnaire, interview guide, 
etc.) 

 

 

Figure 06. The respondents’ knowledge about scientific research methods / techniques (focus group, 
interview, case study, observation, opinion poll, experiment etc) 

 

 

Figure 07. The respondents’ knowledge about the methods of data collection or research data analysis 

 

Figures 08 and 09 show the findings about the reporting and dissemination of results in research, as 

well as the respondents’ knowledge of requirements / rules for drafting/writing deliverables in research. 
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Figure 08. The respondents’ knowledge of research reporting or dissemination of research results 

 

Figure 09. The respondents’ knowledge of requirements / rules for drafting/writing deliverables in 
research 

The final questions of the study refer to: 

• the need for a guide to good practice on how to conduct a scientific research; 

• the need of training sessions / virtual sessions on topics of interest (including here research in the 

field of personalizing IT products) in order to increase the level of knowledge (and skills) amongst 

students in different issues (for example in the field of personalization of IT products) and to grow 

students' ability in research. 

The data analysis reveals the following results – see Figures 10 and 11. 

 

 

Figure 10.  Is a good practice guide useful? - the respondents’ opinion 
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Figure 11.  Are training sessions / virtual sessions on topics of interest in how to conduct a scientific 
research useful? - the respondents’ opinion 

 

Case study – it is a set of proposals (after bibliographic research and taking into account the practical 

experience of the authors – They made a group discussion that resulted in the following action paths to 

improve the way students are involved in scientific research at universities) that reflect issues like:  

• the necessity of research in the field of personalization of IT products - the increasing trend of 

having personalized products nowadays is actually a result of many changes in the business environment 

throughout many year of industrial evolution, hence many suppliers were put in the position to revise their 

production strategy and their management concepts (Blecker, Friedrich, Kaluza, Abdelkafi, & Kreutler, 

2005). Mass customization can be a success under certain circumstance while in a different environment or 

industry can turn out to be a failure. According to Pine (1993), the homogenous American market led to 

the extensive development of mass production, also the large consumers’ income was similar among 

individuals and clients would also express similar needs among themselves. Mass production offers a 

market with standard quality and accessible prices. The need to have a personalized software should no 

longer be perceived as a “nice to have” requirement but more as a “must” requirement as the underlay and 

overlay IT stack is seen as a key strategic component, especially on medium and large companies. Having 

a personalized software, based on company’s business needs can be a key differentiator in achieving the 

companies’ strategic objectives and goals on short term but also on medium and long terms.  

• the need for students in different learning cycles to know and research the IT product   

personalization field in order to form abilities, to increase their chances of being employed and to grow 

the competitiveness of the companies they will work for - with the existing competitive market it’s highly 

important for students to gain specialized technical skills but also soft skills. This mix of skills is needed 

for software personalization activities and long term they can serve as means of promotion to management 

position or professional consultancy.  

• the need for a guide (for the students’ use) to good practice on personalizing IT products – the  

guide should contain aspects like: 

Ø definition of personalization of IT products / error in personalization; 

Ø principles of personalization / personalization phases. 

Some aspects that could be added in the guide are presented below - before starting to personalize 

any product or service, it’s highly important to identify the correct need for the personalization not just on 

the short term but also on long term, hence the needs to personalize a software have to be aligned to the 
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strategic vision of the company. When defining the personalization needs of a software, the business owner 

has to define what are the main expected benefits that will be derived from that particular personalization, 

also how to quantify and measure the benefits in order to be able to determine at a later stage is the 

personalization has reached the desired outcome. As the business environment is characterized by 

dynamism and change has become the only constant, software personalization has to be completed at a fast 

pace in order to keep up with all the technological innovations. Under these circumstances it’s also very 

important to decide what project management approach the company takes when engaged in software 

personalization activities. In order to simplify the decisional process, the business owners would need to 

focus only on elements that should not change in time. Traditional project management approach implies 

that all the personalization requirements are delivered even though this would happen in a longer period of 

time that initial estimated and with higher costs than initial forecasted. The dynamic system development 

(DSDM) agile method is focused on delivering a minimum viable product (not all requirements) but in a 

previously set baseline for cost and timelines, also this approach implies a small number of team members 

to work on the project (8-9 persons) and key aspect to consider is that those team members need to be 

empowered to take decisions by themselves. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 15. Traditional approach vs. DSDM approach (DSDM Agile -  https://www.agilebusiness.org/.) 

 
 

As the customers’ demand on market is to have personalized/unique software having a very short 

time to market, it would not belong up until complex personalization would be only a click away. This sets 

the trend to further innovations and process/cost optimization both in technological but also in business 

segments.     

• the need for training sessions to increase the level of knowledge (and skills) amongst students in  

the field of personalization of IT products and to grow students' ability to personalize IT products - in order 

to exceed expectations in a challenging and demanding work environment, students need to have a set of 

skills that are not tied only to the technical background. They need to have a set of professional skills around 

tools and techniques used project management (at least basic understanding of project management concept, 

different methodologies used like Agile, Scaled Agile Framework, Scrum, but also the usage of certain 

tools like Jira).They need to understand and embrace the cultural environment where they work or they are 
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about to work, in software industry majority of the companies are applying Agile approach which by default 

implies a certain type of mindset (embrace change, autonomy, result focused, collaborative approach). In 

order to better understand a company and their customer needs it’s very important to understand the industry 

in which they operate, evolution of the product line and business trends.   

 
7. Conclusion 

 In this paper a pilot study has been conducted, having as target group the students and graduates from 

Romanian technical universities. Also, a case study on the personalization of IT products has been done. 

The findings and the case study highlighted, among others: what research types and instruments do the 

respondents know, the need for training sessions to increase students' ability to personalize IT products, the 

need to develop personalized IT products by students to increase their chances of being employed and to 

increase the competitiveness of the companies they will work for, the necessity of research in the field of 

IT products personalization. 

As future work we can do a research with a larger target group (1000 persons for example).. 
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