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The Investigation of Logistic Regression Methods 
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Abstract—This is a work in progress on the research-to-practice 

to advance engineering development using logistic regression 

design methods in engineering education through project-based 

learning (PBL) activities. The aviation community has witnessed 

a growing concern with safety and security issues due to system 

vulnerability of manned and unmanned aircrafts.  The 

implementation PBL in engineering education with major 

airports identified the benefits of this investigation as a multi-

disciplinary approach to address system vulnerabilities and 

analysis design approaches.  This investigation includes defined 

methods and the factors to assess undergoing efforts of 

environment threats associated with complex networked systems 

in aviation through analysis design activities with machine 

learning.  The ability to examine the analysis design allows 

learners in engineering education to deploy methods that will 

assess the combination of techniques and security consideration 

through machine learning.  This project comprised of a collected 

dataset of network traces and malicious traffic that requires a 

solution and strategic model based on various scenarios to 

improve the software architecture design.  Aviation safety and 

security standards are critical to the degree in which threats are 

constituted as each node within the network determined specific 

case studies for evaluation.  This approach will feature a dataset 

that assess the spam detection categorization from a human 

behavior perspective and the factors to formulate data mining 

techniques and models in R programming language.  The 

framework adopts the use of logistic regression and  proposed 

techniques of the performance baseline to explore a systematic 

approach in the engineering design process. PBL in engineering 

education revealed a viewpoint from interdisciplinary approach 

as this study will have a wide range of features in the design  

 

 

 

 

 

 

 

 

 

 

 

 

analysis (e.g., revealing unwanted electronic information spread 

causing concerns and environmental threats to the aviation 

community).  This study is developed to examine a common 

framework for processing and structuring a model using logistic 

regression analysis to classify key elements in the engineering 

process and PBL activities. (Abstract)  

Keywords—Project Based Learning, Engineering Education, 

Airport Safety, Logistic Regression Analysis, Research to Practices, 

Design Methods, R Programming Language (key words) 

I. INTRODUCTION  

The ability to examine education effectiveness and 
integration of project-based learning (PBL) allows for the 
advancement of engineering education to further explore 
specific practices using specific methods.  This approach 
introduces learning outcomes in key disciplines by building on 
problems identified in research practices. In this study, logistic 
regression was integrated to address the various parameters to 
perform course-learning activities according to the research 
practices in airport environments for engineering education.  
The practice in education highlights research modeling and 
methods to examine challenges and explore relationships with 
regard to STEM education and industry developments. The 
specific engineering courses included both lower and upper 
levels education learning to advance research practices. The 
theory with the use of logistic regression methods, the 
interaction with industry officials to examine the course 
learning objectives using PBL activities.  The community 
interaction with the airport environments aided the education 



measures to be defined based on the overall learning outcomes 
in engineering courses. The analysis and results will include 
the investigation of STEM practices to explore course-learning 
objectives and provides a lifelong learning component with 
delivery methods in engineering education.  From the results, 
the study examines engineering course learning outcomes to 
integrate PBL requirements into the airport practices. Our 
findings supported these core parameters to bring awareness 
and a  PBL connection with STEM courses for the 
advancement using logistic regression methods. 

II. SCOPE 

The assessment of safety methods with airport practices 
such as spam detection has been a significant factor to address 
undergoing efforts in order to examine environmental threats 
associated with complex networked systems [1]. The ability to 
deploy methods that will assess the combination of techniques 
of network for security the various consideration will build on 
the degree in which threats are constitute as a number of nodes 
within a complexed network [1].  These conditions comprised 
of a collected dataset of network traces and malicious traffic 
that requires solutions and strategies to model attack scenarios 
and specific case studies.   The study will be essential for both 
cyber security and cyber defense application using statistical 
data mining techniques for airport practices.  This approach 
will feature a dataset concerning spam detection to evaluate the 
model using logistic regression [2].  The rationale of this type 
of analysis is to assess the methods and spam detection of 
relationship between variables from a perspective spam e-mails 
based on statistical data mining techniques and models in R 
language.     

III. LOGISTIC REGRESSION APPLIED TO SUPERVISED LEARNING 

FOR DATA COLLECTION: BACKGROUND AND LITERATURE 

REVIEW  

Logistic regression methods and approaches are applied to 
better understand PBL performance and evaluate datasets 
using specific methods.  These methods are usually applied to 
a PBL application using datasets (e.g., sample condition 
measures, accuracy, and structures) as a tool.  The modeling 
of specific techniques and approaches are effective tools to 
evaluate and model the proposed method using supervised 
learning environments.  The study adopted supervised learning 
as an approach to evaluate application environments and 
conditions according to the classification [2].  The 
implementation requirements to train the model supports this 
empirical approach of the results from different training 
processes and techniques conducted in supervised learning.  
However, the level of predication and related experiments also 
corresponds with the ability to conduct supervised training and 
the algorithm mapping of function (e.g., input and output 
relationships).  Whereas the unsupervised learning presents, a 
structure in the data without any corresponding outputs [2][3]. 

 
The approach to implement such model for supervised 

learning using the techniques mentioned requires the proposed 
conditions and strategies to be designed and introduced as a 
simple criterion. An investigation of PBL performance 
indicates that the leverage of a simple metric can be utilized to 

explore patterns, which helps to identify the probability of 
distribution in class labels (i.e., allows for data characteristics 
of predictors) [3][4].  From the PBL findings, the studies were 
able to perform related learning methods and approaches to 
understand the level of accuracy in performance.  This metric 
generated an understanding to apply with a level of accuracy 
in measures and classification for further investigation among 
relationships [2][4].  As such, the approach will yield to a 
logistic regression and the training data will be available to 
build a prediction [1][3].  This implementation of specific 
approaches in PBL provides uniqueness regarding datasets 
and behavioral patterns that may not exist due to the 
emergence of parameters and schemes.  Therefore, the 
information to analyze how to model PBL engineering 
education performance will be inherently characterized and 
this study illustrates the unique behaviors of investigating 
broad statistical tools using logistic regression approaches 
[2][5]. 

IV. LOGISTIC REGRESSION METHODS AND THE TOOL FOR 

ASSESSMENT: PBL IN ENGINEERING EDUCATION AND THE 

DATA PREPROCESSING PRACTICES EXPLORED BY STUDENTS IN 

THE DESIGN PROCESS 

The data analysis explains a quantitative assessment 
regarding the theory properties of logistic regression and the 
prediction using probability with represent to explanatory 
variables.  As such, the analysis will support the view that the 
user observation of spam email detection process and the 
techniques to address knowledge discoveries for data 
preprocessing of engineering students. The purpose of this 
analysis is to utilize the design approach of the content specific 
knowledge from the dataset to examine the data preprocessing 
concepts involving the collection of spam emails.  In creating a 
systematic approach using logistic regression method in 
engineering education for assessment, the practices identified 
strategies to improve reliability related to outcomes and 
education objectives.  The following three (3) indicators 
explored the relationships among data preprocessing actives 
and implementation strategies, which include: a) completeness; 
b) time-related (and data variation); and c) correctness [3]. 
These relationships amongst data preprocessing activities 
investigated the data cleaning practices (e.g., completeness, 
data variation, and correctness) of the engineering students to 
assess data handling.  The data handling to understand validity 
supports the students’ ability to treat missing values and 
detecting outliers in the areas that involved [3]: a) assessment 
of datasets and the volume for redundancy to ensuring 
effectiveness; b) determine whether the volume and data values 
meets the performed threshold for assessment to include in the 
engineer design process; and c) deployment of data cleaning 
techniques to support R programming language (i.e., 
implementation of  a tool to evaluate data variation and 
statistical computing for reliability).  

R programming language was used by the engineering 
students to develop a framework for processing any statistical 
operations according to the engineering design. The goal and 
objective with using R language as the statistical tool allowed 
to generate techniques and performances appropriate for theory 
of logistic regression with regard to the data preprocessing 



Table 1. Engineering Students’ Steps to Implement the Logistic 
Regression Analysis of the System Design for Performance Modeling 

practices proposed.  This assessment enabled the decision 
making process to explore and facilitate a systematic approach 
to detect spam and potential misleading features of product 
reviews.  Spam content is generated and the information 
repository created concerns due to the unwanted electronic 
information spread in the airport environments [4].   

V. THEORECTICAL FRAMEWORK AND METHODOLOGY: PBL 

RESEARCH TO PRACTICE WITH ENGINEERING EDUCATION 

Ciuhu et al., (2017) created a preprocessing approach based 
on the logistic regression techniques that allowed for practical 
usability to understand the parameters and the influence with 
regard to the describe data and relationships.  The theoretical 
framework of this study had considered steps to define the 
specific characteristics to model the relationships and 
predictors to compare the parametric models as part of the 
class of generalized linear model (GLM) [5].  This 
methodology to develop this approach includes four (4) criteria 
and activities: 

• Identify the critical for proper interpretation of the 
results to consider the justification and algorithms used 
to assessed performance; 

• Evaluate the model to understand the trained using 
quantifiers and relationships, in particular to issues 
involving probabilistic forecasts; 

• Examine the thresholds and the model predictors 
pertaining to the correlated variables, which can result 
in overfitting to address the issues required in 
preprocessing; and 

• Determine the preprocessing steps in order to 
understand the model predictors (e.g., undergo 
dimensionality reduction) that could result to exploring 
principal components analysis (PCA) [5]. 

These steps will be integrated to complete the preprocess phase 
of the study in order to obtain and determine each condition 
and task to evaluate the models and trained to forecast.  The 
implementation design will assess the role of the preprocessing 
approach and the performance activities for integration (see 
figure one below of the summary for the descriptive statistics). 

 

VI. RESULTS AND FINDINGS: THE IMPLEMENTATION OF 

RESEARCH PERFORMANCE MODELS WITH LOGISTIC 

REGRESSION METHODS IN ENGINEERING EDUCATION 

 The performed practices to build on the preprocessing 
activities will adopt the criteria identified related to the 
approach and steps presented.  Therefore, the data set 
characteristics call as a GLM represented 3240 total degrees of 
freedom and 1272 residual deviance [6].  According to the 
summary model (output of the coefficients, p value, and 
standard error for each independent variable and intercept), the 
null deviance was 42362.9 on 3240 degrees of freedom and 
residual deviance was 1272.0 on 3183 degrees of freedom with 
a number of fisher scoring iterations value of 13.  Similar 
examples found to complete step (3) were highlighted using the 
benefits of comparative analysis performance to understand 
measures described on parameters in defining critical points to 
demonstrate cross validation and the accuracy of classification 
[5].  The defined critical points of concern to scale the data and 
handle missing values demonstrated as a baseline classifier 
involved evaluation measures (see table one below).  

 
  
 
 The logistic regression methods and results were best 
served to determine the coefficients and an intercept to handle 
parameters and conditions for the comparative analysis 
performance.  Figure two below describes the results using the 
model output of the coefficients and an intercept for data 
preprocessing in R (i.e., target versus non-target techniques in 
the performance model to introduce in the engineer design). 

 

 Fig. 2. Results using the Model output of the Coefficients and an 
Intercept for data preprocessing in R 

Fig. 1. Model Output of the Coefficients and Residual Deviance in R 
Language to Examine the Theoricatial Framework and Methodology  



A. Findings: PBL Benefits in Engineering Education using 

Logistic Regression Methods with R Programming 

Language 

The findings in this study were explained and interpreted 
by the engineering students based on the model outputs and 
areas presented in the data collection.  In their study, the 
following was examined from the first (10) estimated values as 
a result (this approach highlighted the confusion matrix for the 
training set as executed - see figure three).  In addition to the 
confusion matrix, the estimated values were examined and 
assessed using the variable predictions for the test data as 
shown in figure four (4). These outcome measures are 
determined from predictions of the confusion matrix for the 
test data findings and to explore further implications.  The 
findings from the engineering students discovered the plotted 
results and the development of residuals and predictions to 
assess the implications of PBL in the design process (see 
figures below).  

 

Confusion Matrix 
(Training Set Data) 

0 1 

0 1857 135 

1 87 1162 

 

 

Confusion Matrix 
(Test Data) 

0 1 

0 799 49 

1 45 467 

 

 

 

 
 

 

The data findings allowed for the evaluation of the models 
and the test sets associated with aviation safety practices to use 
within the engineering design based on specific factors.  The 

factors of “0” were identified as No Spam in comparison to a 
factor of “1” resulted to Yes, it is Spam.  The performance 
model of predications provided training sets and test sets with a 
evaluation metrics as presented in figures 3 through 5.  These 
findings are vital to understand and determine the performance 
measures with correlated predictors using simplified 
parameters.  The investigation of this technique from the 
engineering students’ perspective provided meaningful benefits 
to model and explore pedagogical practices that support: a) 
PBL findings to examine the relationships perceived to system 
design and features according to the engineering requirements; 
b) PBL application conditions and the design process to test 
performance measures for system connections; and c) PBL 
education objectives to align the findings and evaluation 
process to measure design conditions by using regression 
analysis for predicting outcomes (or explaining relationships 
not causation) based on the system requirements.  

VII. CONCLUSION AND FUTURE IMPLICATIONS 

In conclusion, project-based learning in the classroom 
environment explored the heart of engineering practices and 
the research for airport security and safety environments. The 
proposed concept in PBL was designed to demonstrate the 
theory of logistic regression methods with engineering 
practices for research development.  The PBL design included 
core applications to support several underlying features and 
explored new discoveries that will be beneficial engineering 
education. The integration of R language to perform an 
assessment model for logistic regression methods had 
increased the understanding of research-to-practices, which 
created new discoveries. The diverse range of airport services 
and the increasing number of threats for engineers’ to demand 
defined the airport environment and safety challenges. This 
approach presented a prototype that includes a methodological 
approach in aiding airports with information and services 
rendered for PBL improvement. The PBL factors and 
efficiency were the primary drivers in this study.  In order to 
achieve this concept, the selected study explored the user 
generated content for analysis to identify and assess the 
classification process presented with the logistic regression 
theory.  The learning properties in modeling with comparison 
of results and output measures examined the methods of 
monitoring, identifying, and filtering out unwanted practices 
[7]. For future implications, this experiment could allow for 
model building and techniques in data mining in engineering 
education.   The areas to improve will be the evaluation of 
factors associated amongst resource demands in airport 
operation.  The performance assessment created PBL 
instructional designs of course objectives (e.g., integration of  
research to practices in engineering education). The empirical 
study unfounded assumptions to advance learning resources 
used with information sharing for engineering development in 
PBL and logistic regression analysis. 
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