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Abstract  
Studies with statistical modeling assertive quantitative confer degrees in Engineering 

Production and Operations. In some cases it is almost impossible to obtain data directly 

from the companies, which prevents the development of research. Find ways to enter data 

in qualitative modeling can mean advances in business strategies with effective results. 
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Introduction 

The search data in Production Engineering at times can become a torment to the researcher 

when it comes to going directly to corporate sources, especially when answers need 

welcome entrepreneurs to draft applied research. Most entrepreneurs avoid passing 

numbers, information as necessary to research. However, qualitative information often 

obtained with great difficulty and persistence of researchers, through responses to 

questionnaires, surveys, material available on the media, which approximates the search 

much more of a qualitative analysis rather than a quantitative requirement main work of 

Production Engineering. 
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Person (2009) used both methods in their work of teaching degree, quantitative and 

qualitative. In fact, it is already a reality that researchers seek helper methods to do their 

jobs, but the academic world, however, persists in the view that a good result will always 

be achieved when the object approached quantitatively. More recently, there is a tendency 

for the use of multimethod as corroborates the results of this research and several studies 

used in the benchmark and the theoretical discussions. 

This is a difficulty in Production Engineering, since an exact science, must result in 

numbers in response to their questions and bring issues to their theoretical frameworks 

translated numerically in percentages, with technical accuracy. So, the origin of 

Engineering studies predict that one should seek numerical counterparts To test the 

hypotheses the ideas presented in the studies. At times, this becomes an almost impossible 

task, since the researcher is in a standoff between a theoretical model and prove unable to 

show it in practice, or go beyond, but missing so many precious information from the point 

of view number that need to be brought and shown by corporate sources. 

Thus, in order to decrease a bit and trying to counteract this difficulty quantitative data 

with qualitative this article seeks to find a way to approach the theory of qualitative 

research with the modeling, as an alternative model to assist in decision making in some 

areas of Production Engineering, especially in Modeling Logistics and Supply Chains. 

It expected to examine in this study, the opinion of master students, doctoral students 

and teachers of courses in Production Engineering and their choices regarding the most 

appropriate tools to combine quantitative and qualitative data analyzed in their searches and 

what your preferences as well as the validity creating an instrument that can endorse and 

encompass these two possibilities in their searches. 

 

Materials and Methods 

This exploratory research was used to increase familiarity with the problem, and say so 

forcefully. From literature survey, it was possible to analyze the methodologies used, and 

which ones could complement the study to increase the security level of their decision 

makers in achieving the expected results. Data went collected through applied to master's 

students and doctoral students as well as teachers of Production Engineering for seeking 

your search data for your articles, dissertations and theses research. 

Analysis of results and comparison with the articles surveyed comprise the theoretical 

discussion that does not exhaust the subject, but to initiate a healthy and necessary 

discussion between the various analysis tools that can be used in the research of Production 

Engineering and that could help in the search for more accurate results in the papers 

presented. 

Thus, the qualitative research to describe this complex problem and to understand it 

better through the responses of students and teachers was used. This type of research 

provides interpretive display rich information in details, offering points of current holistic 

and natural view with the advantage of flexibility (Sampieri et al. 2006). 
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Not open to all research subjects Production Engineering focus is on the exemplification 

of specific studies of supply chain management, which enables the use of quantitative and 

qualitative analysis by means of an instrument capable of meeting these two responses, 

balancing the data so they can be able to provide quality responses with safe margins for 

the answers. 

 

Theoretical framework 

Supply chain management 

Anything that involves the client request until the product or service reaches it, according to 

Chopra and Meindl (2007) can be defined as the supply chain. This service will depend on 

other decision makers and other areas of the enterprise and beyond, and that everything 

runs properly, resources, information and processes must be aligned to work correctly with 

the same goal. Thus, the supply chain management is the control of transactions involving 

these resources, information and funds to maximize profits and customer satisfaction with 

the services of the company. Elkington (1997) proposed three pillars (Triple Bottom Line): 

profit, planet and people, which brought the aspect of sustainability to business. Within the 

supply chain management sustainability will include the operations, resources, information 

and maximizing profits while seeking to reduce the environmental impact, and increase the 

welfare of the people. 

Qualitative methods – Case Study, Content analysis and discourse analysis, 

Simulation and Modeling 

A review of literature made by Hassini et al. (2012), who studied the methodology used in 

paper 87 published between 2000 and 2010, the main focus was on sustainability in supply 

chains, revealed that 36 of them used analytical methods and mathematical, 19, were by 

means of case studies, 18 were literature reviews and 14 practical models (empirical). Thus, 

it can be observed that there has been a change in the methods used in Production 

Engineering for analyzes that have sought also include qualitative analyzes in their studies. 

In this theoretical approach, Eisenhardt (1989) presented case study analyzed from 

several aspects and viewpoints, and used since the 40s, and on to show strategic decision 

making research, no longer a form of quantitative study, it makes a deep analysis of a single 

case or several, but always resulting in the qualitative response. In the case study, not 

looking to find a quantity of numbers, because the way forward is t seek evidence and 

query multiple data sources to obtain them. The same search path followed Yin (2001) 

which adds the case studies can be single or multiple and has a sequence studies on this 

methodology used. The advantage of this model is able to gather information from different 

sources and combine them to get the best possible analysis of these data, and proceed three 

do the fact as searches in files, questionnaires and observations. 

The studies of Directors have long found in Production Engineering subsidies to address 

some issues encompassing the Strategy and Organizations topic (Silva et al. 2006), and 

accept other forms of methodology that not only traditional quantitative in their studies. In 
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this work, an innovative way, the authors present 517 papers presented at major 

conferences Brazilian Production Engineering published between 2001 and 2005 that used 

content analysis as a method to seek and grant their results. Besides the division by topics, 

authors had to submit its analysis to computer programs specifically designed for this: PHP 

(programming language free on the web) and managing relational databases (MySQL). The 

quantitative method was not sufficient to give consistency to what the authors wanted to 

present. 

A Content Analysis is a technique that describes objectively and systematically, and 

quantitatively particular content. It was applied when there is a large amount of material 

organized in a certain way, usually logical and objective, leading to certain deductions and 

also carrying out other methodological tools. However, as a methodological tool, content 

analysis suffers much criticism for being considered superficial and too simple, leading to 

simplifications, distortions and suffers constant challenges when adopted as the scientific 

method. One can say that the analysis of the content is on the threshold between 

quantitative and qualitative research, but it is still a research technique, and she was always 

adopted in a complementary way, never in a unique way in the work, especially in 

Production Engineering (Bardin 2004). 

The discourse analysis was concerned with understanding the meanings that the subject 

expresses through his speech, the main difference between the two forms of analysis 

addressed is that discourse analysis works with the sense of discourse and content analysis 

with text content (Bardin 2004). 

The content analysis was based on analytical data description and grading, developing 

an analysis from a pre -analysis and further exploration of the material and the processing 

of the results, looking for their interpretations and developments. Have Discourse Analysis 

seeks to analyze the speech itself, mainly in the form of text, looking for landmarks and 

features that identify the sociohistorical context of its creation. 

The main difference between the two models is that discourse analysis deals with large 

amounts of data, analyzing them quantitatively, therefore addressing large amount of 

information in order to categorize them, and from there analyze them as a whole. Have 

discourse analysis has a more qualitative nature and is not interested in inferring their 

interpretations by numbers but by deepening the object of study and its evidentiary nuances 

in the speeches of respondents. In discourse analysis, "what was said and the tone in which 

it was said are equally important and inseparable" (Maingueneau 1993 p. 45). 

Briefly, Content Analysis conducts a quantitative survey in a given corpus, and 

Discourse Analysis performs a qualitative research not aiming numbers and quantitative 

results, and yes, certain elements and concepts in a corpus. 

To Barradas and Campos Filho (2010), from the existing data analysis and interpretation 

of qualitative research methods, the method of the content analysis, in some cases, becomes 

more important because the speeches are many and diverse the extreme (Bardin 2004). 

Widely used in the area of Communication and already widely accepted in management, 

content analysis comes from a set of analysis techniques for communications, among which 
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one can enumerate the categorical analysis, evaluation, enunciation, expression, 

relationships and speech (Bardin 2004). 

Simulate situations can lead users, according to Lane (1995) find solutions to complex 

management problems, even with the possibility of encouraging them to improve the 

development of skills of critical and the strategic thinking. The two activities together, 

simulation and process modeling may be relevant in making logistical decisions, when 

referring to costs and performance indicators to provide data from acquisition until the 

arrival of the product to the end customer. Only these two factors by these tools have lead 

to business sustainability, avoiding unnecessary costs and increasing the company's 

competitive advantage. 

The simulation allows the possibility of experiment not real and fictional situations with 

results coming from real behavior , within the possible conditions, mimicking a system , an 

entity, a phenomenon or a process that represents or provides aspects to be studied (Lean et 

al. 2006). In opinion of Yarsacan (2009) states that simulations are useful for training 

people in order to improve the process of decision making in complex and dynamic to 

enhance and improve your experience in field environments. 

At present, most simulations or study possibilities of simulations include programs or 

applications on computers that meet these practices strongly, for "computer simulate the 

process of designing and building a model of a real system or representative and then use 

this system as an environment for conducting controlled experiments (Law and Kelton 

2000). 

For Kelton et al. (2004), the computer simulation has important advantages because it 

reduces errors of assessment and understanding of the processes that could now be 

completed in real life, avoiding unnecessary costs and intervention of external and human 

factors. Furthermore, the simulation predisposes and encourages active and full trial, with 

several different configurations and possible decisions under decisions. 

Quantitative analysis subsidized by other tools 

Statistical studies include many tools used in the work of Production Engineering as 

Descriptive Statistics, Analysis of Variance (ANOVA), factor analysis, structural equation 

modeling, and factor analysis, one-way ANOVA and Chi-Square, Multiple Regression, 

among other. 

Another possibility for quantifying qualitative data that can be used to facilitate 

scientific studies when quantitative data are not available is the user of the Analytic 

Hierarchy Process (AHP), originally developed by Saaty in 1991 (Saaty 2008), used to 

quantify and analyze utterances collected from interviews or conversations with 

entrepreneurs . Along the same line, are the Multi-attribute decision analysis (MADA), 

which analyzes advanced in one case and still Preference Assessment by Imprecise Ratio 

Statements (PAIRS). 

The Fuzzy Logic, used by Zadeh has since 1965, provides an alternative approach to 

dealing with uncertainty, and was already seen as a kind of mix between qualitative and 
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quantitative research (Zhao et al. 2012). Kahraman (2008) presented ideas, techniques and 

methods for the application of fuzzy sets in engineering economics and some researchers 

have adopted the theory of fuzzy sets to represent the uncertainty in determining the pricing 

model. These formats can produce and evaluate the relative importance of different 

alternatives with respect to multiple attributes, whether qualitative or quantitative. 

 

Results and Discussions 

An empirical research with teachers, masters and doctoral students about the tools used in 

their research, during the month of December 2013 and January 2014, through the Google 

Docs tool, obtained the result that the majority uses the two methods both quantitative and 

qualitative. Most respondents agree that Production Engineering requires numerical results, 

but clarifies that after the first stage of quantitative results apply qualitative tools and 

therefore approve the creation of an instrument that can encompass both methodologies in a 

single process. Those who were cited most often by respondents were the questionnaires 

with open questions, observation, simulation results, discourse analysis, evaluation metrics 

and simulation results of discourse analysis. 

Although the majority of the academy in Production Engineering require their students 

to the application of quantitative research, this research was obtained as a result 53% of 

respondents using the two types of research together with quantitative to qualitative, and 

42% using only searches quantitative. Although not a representative sample, one can 

assume that there does a tendency for the researcher want to hear more of what the numbers 

are showing when the research is in the area of Production Engineering? 

One element that draws attention to the quantitative data for researchers is that over 20% 

of them do not know if your sample is representative of the target audience, which 

theoretically invalidates your results. This finding may lead to the following question: if the 

answers do not bring significant figures, because it is so important that responses are 

numeric? 

From the results, one can also observe that the supporters of the quantitative research 

believe that this method facilitates their work, as well as fans of qualitative research have 

the same belief, and this number is very close, which could be inferred that the class is 

already divided on the possibility of using only numbers for analysis in Production 

Engineering. In both cases the literature searches and the use of questionnaires, which 

would make the idea of creating an instrument that can adjust this knowledge within these 

research techniques a very feasible possibility predominate. 

On the existence of an instrument that integrates quantitative and qualitative research, 

respondents would like to have it, but highlight the need for a material that is accepted by 

the academic community and most cited in the form of applications for computers and 

statistical resources. 

The suggestions made by the respondents are shown in Table 1. 



7 
 

Table 1. User suggestions for qualitative along with quantitative tools 

Questionnaire with open questions 5 19% 

Discourse analysis 4 15% 

Simulation results 10 37% 

Note 1 4% 

Simulation results of speech analysis 4 15% 

Other 3 11% 

 

In AHP, to identify the elements of the problem, set goals and establish a hierarchy of 

one or more levels. Alternatives are considered the base and then determine whether the 

priorities to be studied. For example, the work of Laínez et al. (2010) presents the supply 

chain as a strategic model for business, incorporating particular components of decision 

that can become an important tool to gain competitive advantage in the global market. For 

the authors, all areas must be coordinated together to develop a good business policy, 

specifically analyzing the trade-off for improved performance of the overall metric: net. 

The authors propose a complex mathematical model as a breakthrough in scientific 

development to be used in marketing from quantitative measures to support decision 

making. 

Other methodological studies of mathematical models include ANOVA, Factor 

Analysis, Structural Equation Model, Multiple regression and factor analysis, one-way 

ANOVA and Chi-Square. Depending on the case, the authors excel in using several of them 

to can find the best numerical and quantitative alternative for better decision making for the 

business, as is the case of Lu et al. (2012), which to study the sales forecast, important and 

crucial aspect of a business financial planning, inventory management and customer service 

among wholesalers of computers, mainly because of demand uncertainty they face and the 

short time life and rapid obsolescence of products for Information Technology (IT) use 

various quantitative tools this preview: MARS , a non-linear model and methodology for 

nonparametric regression, to build a sales forecast, a model to investigate the relationship 

between variables and prediction of important amounts of sales through the basic functions 

and function prediction built. With these experiments, the authors evaluated two sets of 

actual sales data collected from two wholesalers in Taiwan. The results obtained with the 

MARS prediction model were compared with the SVR, BPN, ELM, CMACNN, ARIMA, 

MLR for four and two-stage models: MARS-SVR, BPN-MARS, MARS-ELM, and 

MARS-CMACNN. Without sticking to the results, but only to demonstrate the number of 

programs and possibilities when it wants to do quantitative analyzes of existing numbers in 

a company, this study is a good example of existing capacities when they have access to 

these numbers. What reinforces the purpose of this article, whose difficulty is to find ways 

to transform qualitative responses in minimally safe for decision making? 

The work presented by Ko et al. (2012), from a study of global consumers, and focusing 

on Global Marketing Strategy (GMS), a possibility to segment markets cross-nationally, 

particularly in the case of clothing sportswear industry. According to the authors, a review 

of transnational consumers (Austria, China, South Korea and the United States), respecting 
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their preferences lifestyles, considering data on demographics, attributes for product 

evaluation and purchasing behavior was taken in 1031 with questionnaires. The results 

were subjected to factor analysis to identify eight factors of lifestyles of consumers in 

sportswear, and this is a large behavioral study on consumer lifestyle and ways to purchase 

this type of clothing. 

Ngai et al. (2012) presents a case study in depth of a Chinese apparel company that uses 

identification technology for radio frequency identification (RFID) to improve their 

production processes. Their results indicate that technology prints relative advantage, 

compatibility, complexity, expansion of production and cost of technology when it comes 

to "push" the production. When going to "pull" production also includes the competitive 

factors, pressure from customers. According to the authors , the key factors for a successful 

implementation in a manufacturing process based on RFID technology are the management 

system, including vendor selection, organizational motivation, evaluation of cost-benefit, 

senior management support, user involvement, career growth plan for supervision, staff 

competence, beyond the political handling, good structure and compatibility of the 

operational process. 

Advances in IT have many opportunities for businesses, including small and also the 

clothing and textile industry, which have been passed on radio frequency identification 

(RFID) (Ngai et al. 2008), because of the lower costs of labeling and the benefits provided. 

Facilitates communications with RFID identification of targets by means of radio waves, 

can be recognized, monitored and tracked (Jones et al. 2005). 

According to studies Loebbecke et al. (2006), RFID can help organizations track assets 

and monitor performance indicators, more precisely, manufacturing operations more visible 

and allow decisions based on real-time information. 

From the pioneering study by Ngai et al. (2012) , the entry of technology for production 

control in small garment industries, which are normally used for paper tickets in ready 

packages of clothes, which at the end of the day, are removed by a supervisor and typed on 

the computer. Reading a barcode does this directly in the system. 

Wong et al. (2011) present a two-stage methodology to investigate relations among the 

key factors for supply chains: the PC-algorithm to discover the critical factors and then 

applied the neural network to quantify the relative importance of some of the items in the 

forecast of the factors critics. This method frees the researcher to make subjective decisions 

in analyzing, specifying, for example, models of initial paths required an analysis of 

structural equation modeling and selecting factors for the subsequent predictive modeling 

plausible. Thus, the method is able to suggest to the decision maker the most important 

factors that resources and efforts should be engaged. 

 

Final Remarks 

In the case studies, the method that was been used more in Production Engineering as a 

form of qualitative studies, Eisenhardt (1989), the evidence can be both quantitative 



9 
 

(numbers when present), and qualitative (when its result are words) or a combination of 

both. This author presents a closer approximation to what was argued in this article, that the 

results can be presented either through quantitative research by many qualitative, and this 

without any preconceptions about its results. 

The challenges are immense when it comes to methodologies in Production Engineering 

because current thinking is that the numbers do not lie. It would be necessary, however, be 

a way to collect these figures in order to leave no doubt that they are not lying, and better 

yet, they are telling a true story, from the correct instruments. Analyze speeches and 

contents, besides simulating results through new instruments may prove to be a trend at 

some point, since entrepreneurs are increasingly sensitive to the release of their data for 

analysis and difficulties in collecting real numbers for academic analyzes. 

Thus, treating the interviews produced in Production Engineering research method of 

content analysis can be an interesting idea when the diversification of responses becomes 

intense, and in the eyes of the researcher without proximity to numbers that could lead to 

the quantitative data. Obviously, for applying this type of analysis in Production 

Engineering would require training of researchers on the topic. 

The simulation and modeling in the case of Production Engineering could be an 

important component in the training of researchers in the use of tools with a greater degree 

of subjectivity, as in discourse analysis and content. 

Consider the creation of a more comprehensive model that includes the simulation 

results from the quantitative data and qualitative responses can become an interesting object 

to study that researchers can deal more commonplace and facilities so they can increase the 

production of texts and research them. 

The research models that manage to bring together quantitative and qualitative data will 

be able to bring greater safety and quality results as well as greater reassurance to 

researchers about their results that generally need to rely more on their own feelings than 

the existing tools, even these are few and are not very reliable. The lack of data is that it 

disrupts the studies and a way to deal directly with qualitative and quantitative data are still 

a challenge to scholars of the subject. 
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