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Resumen                                                                        
 

The objective of this analysis was to evaluate the results of the EGEL-Arqui+ exam utilizing both Excel 

and RStudio software. We focused on the overall averages across various Disciplinary sections, which 

encompass integral design of living spaces, regulations, administration and control of work, and 

construction systems for building. Additionally, we examined Transversal sections, including reading 

comprehension and indirect writing. The analysis revealed that within the Disciplinary section, the 

category of building construction systems achieved the highest average score, recorded at 1.033. In the 

Transversal section, reading comprehension had the highest average, reaching 1.026. Moreover, we 

identified the strongest linear correlation among the five variables between direct writing and reading 

comprehension, producing a correlation coefficient of 0.63. The linear regression analysis demonstrated 

that the Disciplinary sections yielded a value of 0.166, while the Transversal sections reached a value of 

0.25. Notably, the Disciplinary section exhibited the lowest performance results overall. 

 

 
 

Analysis of Academic Performance, Pedagogical Intervention, Educational Quality 

 

Resumen  
 

El objetivo fue analizar los resultados del examen (EGEL-Arqui +), utilizando software Excel y RStudio. 

Los promedios generales de las secciones Disciplinares, diseño integral del espacio habitable, normativa, 

administración y control de obra, sistemas constructivos para la edificación y secciones Transversales, 

comprensión lectora y redacción indirecta. Los resultados obtenidos en la sección Disciplinar, el mayor 

promedio le corresponde a sistemas constructivos para la edificación de 1,033 y en la sección transversal 

de Lenguaje y Comunicación, el mayor promedio lo tiene la sección comprensión lectora con un valor 

de 1,026. La mayor correlación lineal de las cinco variables lo obtuvo la sección transversal redacción 

directa y la comprensión lectora con un valor de 0.63. La regresión lineal indica que los valores de las 

secciones Disciplinares tienen un valor de 0.166 y las secciones Transversales un valor de 0.25. Las 

sección disciplinar es la que tiene resultados más bajos en su desempeño.      

 

 
 

Análisis de Rendimiento Académico, Intervención Pedagógica, Calidad Educativa 
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Introduction 

 

In the current global context in which, as a result of the health emergency caused by Covid-19, the 

activities of our daily lives have undergone an unprecedented radical change, global education has new 

challenges to face, not only in terms of educational policies, adaptation of educational infrastructure and 

study plans, but also in the proposal of new forms of learning and interrelation between the teacher and 

the student, as these changes have meant that the student, especially the university student, must be the 

protagonist of his or her own learning as never before. 

 

The accelerated changes, technological progress and the various ways of transmitting knowledge 

have led university authorities and teachers to take a particular interest in knowing the academic 

performance of university students, because it is an essential indicator for approaching the reality and 

quality of education (Castillo, 2021). 

 

Exit exams can improve the quality of the academic programme just as inter-departmental 

cooperation can improve higher education (MA Ahmad & AHA Marzouqi, 2013). Such exit exams 

should be properly designed to be challenging regardless of students' performance in the exam. El-Hassan 

et al., (2024), comment in their research that the exit examination assesses student learning and 

programme outcomes. Warren & Grodsky (2009), state that exit exams disadvantage students who fail, 

offer no passing benefits and lack academic impact, increase costs and lower graduation rates. 

 

Mamani (2021), states that to educate is to communicate, to produce change in the parties. Cruz 

(2021), comments that in families great weight is given to elements such as prevailing gender mandates 

and social position, which are fundamental in the generation of expectations and future school strategies 

of women and men. López (2021), in her research, comments on the limitations and problems that adults 

may face, theories about their learning, including approaches such as cognitive, humanistic and 

communicative. 

 

Vargas (2012), comments that the analysis of educational quality is necessary and should include 

research results on the academic performance of students, as it is very useful in decision-making 

processes for the sake of a fairer education system. Numerous researchers have addressed the study of 

vocational skills. However, they all recognise the role and importance of the achievement of these skills 

in learners for a satisfactory job performance upon graduation from educational institutions (López et 

al., 2023). 

 

The General Exit Examinations for Bachelor's Degrees (EGEL) administered by the National 

Evaluation Centre for Higher Education (CENEVAL) are intended to assess and publicly report the level 

of knowledge and skills (Díaz et al., 2022). 

 

The Centro Nacional de Evaluación para la Educación Superior, A.C. (CENEVAL) is a Civil 

Association that offers, since 1994, assessment services to hundreds of schools, universities, companies, 

educational authorities, professional organisations and other private and governmental bodies. Its main 

activity is the design and application of assessment instruments. Its mission is to provide reliable 

information on the learning achieved by students at different levels of education. In the field of education, 

as in all human activities, assessment is the process of evaluating successes, recognising failures and 

detecting potential. 

 

The General Examination for Bachelor's Degree Graduation (EGEL) is an assessment instrument 

of national coverage whose purpose is to determine whether graduates who conclude a Bachelor's degree 

curriculum have the knowledge and skills that are considered indispensable at the end of their academic 

training (CENEVAL, 2023). Who is it aimed at? To graduates of higher education programmes who have 

completed 100% of the credits and, where appropriate, to students who are in the last semester of their 

degree, provided that the training institution so requests. Ceneval offers a specific EGEL for 39 

undergraduate and engineering programmes, and one for technical professional. 

 

One way in which universities measure the level of competences achieved or identify the level of 

academic knowledge and skills of graduates is through the General Examination for Graduation (EGEL), 

the results of this test have not been entirely satisfactory since its inception to date, leaving a gap of 

opportunity in the educational endeavour. 
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For students, the EGEL test is an option as a mode of graduation and it is a mandatory requirement 

to take the test (TESVB, 2017), but it is not something that prevents or determines graduation; that is, a 

student can obtain a result of No Testimonial and graduate in another mode without any problem. 

Therefore, the relevance of the test does not lie in the possible direct consequences for the student, but at 

an institutional level (which also includes students, but not directly in the graduation-degree process) 

(Jiménez Moreno & Gutiérrez Zavala, 2017). 

 

Fitch Osuna & Araiza Vázquez (2020), investigated the factors related to the student with respect 

to the evaluation of the graduation exam in the Bachelor of Architecture, interpreting the results of the 

evaluations during the trajectory of their degree, taking into account from their access score to the degree, 

the final average and other variables that could be correlated with the four areas of knowledge of the 

General Examination for the Graduation of the Degree (EGEL).  

 

The purpose of this is to make suggestions to the academy that will allow it to focus efforts and 

carry out academic-administrative strategies that will help to achieve improvements in the results of the 

students and that the students themselves achieve the competences necessary for their graduation. 

 

Tecnológico de Estudios Superiores de Valle de Bravo 

 

The Tecnológico de Estudios Superiores de Valle de Bravo is located in the municipality of Valle de 

Bravo, in the southern zone, region 13 of the State of Mexico. In the 2022-2023 school year, 7,119 

students graduated from the Tecnológico de Estudios Superiores del Estado de México and the 

Tecnológico de Estudios Superiores de Valle de Bravo (TESVB) registered a total of 284 students who 

successfully completed their studies, with 45 graduates from the Architecture course (TESVB, 2024). 

 

Structure of the EGEL Plus in Architecture (EGEL Plus ARQUI) 

 

General structure of the exam: This instrument consists of two sections, five areas and 201 items. One 

section assesses knowledge and skills specific to the profession; the other section assesses language and 

communication skills in Spanish. The general structure of the EGEL Plus ARQUI is presented in Table 

1 below. 

 

Box 1 
 

Table 1 

General structure of the EGEL Plus ARQUI 

 

EGEL Plus 

ARQUI 

Section Areas No. of 

reagents 

Discipline specific to the profession 

Area 1. Integral design of the habitable space 

141 
Area 2. Regulations, administration and 

control of work 

Area 3. Construction systems for building 

Transversal Language and Communication, common to 

all professions. 

Area 1. Reading comprehension 
60 

Area 2. Indirect writing 

  Total 201 

Source: (CENEVAL, 2023) 

 

 

The aim of the research was to analyse the results of the averages of the Disciplinary sections, 

sub-areas integral design of living space, regulations, construction administration and control, 

construction systems for building, and Transversal sections, sub-areas reading comprehension and 

indirect writing. 
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Methodology 

 

The research is of documentary type with a quantitative-correlational and descriptive approach, of non-

experimental design, it is a transversal study of the year 2023, based on the bibliographic documentary 

review, the results of 44 students who took the exam were analysed, of the Architecture degree of the 

Tecnológico de Estudios Superiores de Valle de Bravo, taking the total averages of the areas and sub-

areas, with Excel and R software, RStudio (2024. 04.2+764), descriptive statistics, Pearson's linear 

correlation and multiple linear regression of the variables were calculated. The research is characterised 

by a non-experimental, cross-sectional study design. Data were collected from the students' examination 

averages at a single point in time, allowing a snapshot view of their academic performance. 

 

Sample 

 

The sample consisted of 44 students, whose results were analysed for averages in various areas and sub-

areas of study. 

 

Analysis Tools 

 

Two software packages were used for data analysis: Excel and RStudio. Excel was used for the initial 

organisation and calculation of averages, while RStudio was used to perform more complex statistical 

analyses, including: 

 

Descriptive Statistics: Measures of central tendency and dispersion were calculated to better understand 

the distribution of results. 

 

Pearson's Linear Correlation: The relationship between different variables was assessed to determine 

if a significant correlation exists. 

 

Linear Regression: This was applied to predict academic performance as a function of different factors. 

 

Document analysis: From similar research in ResearchRabbit (https://researchrabbitapp.com/home), an 

artificial intelligence-based tool that aims to facilitate the search and organisation of scientific 

information for researchers, students and professionals in different fields. 

 

Taking as a root base the author's node, Fitch Osuna, (2019) with his research on the Factors in the use 

of information and communication technologies reflected in the graduate profile of the Faculty of 

Architecture of the UANL, PhD thesis, Autonomous University of Nuevo Leon and Fitch Osuna & 

Araiza (2020) with the research entitled the Variables related to performance in the general examination 

for the Graduation of Bachelor of Architecture, case Autonomous University of Nuevo Leon. 

 

Results 

 

Based on the theoretical research in different bibliographic sources, it is inferred that there is no relation 

of research among different authors with respect to the keywords EGEL Architecture Examination, 

although there is bibliography that studies and analyses the EGEL Examination of other careers at a 

national level, in (Figure 1) the nodes of the research are appreciated. 
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Box 2 
 

 
 

Figure 1 

Research nodes related to the topic EGEL ARQUI Examination  
Source: Conejo Research, (2024) 

 

Examination data were collected in (Figure 2). The box plot shows the averages of the overall 

averages of the Disciplinary and Transversal sections of the EGEL-ARQUI 2023 exam. 

 

Box 3 
 

 

Figure 2 

Box plot of section averages 
Source: own elaboration 

 

Of the total of 44 students who took the EGEL ARQUI, of which 17 are female and 27 are male, 

the satisfactory performance was 45 % which is equivalent to 20 students out of the total, of which 10 

are female and 10 are male. The analysis of the overall averages shows that there is not much difference 

in the two sections of the exam, with the disciplinary section 997 and the cross-sectional section 998 

being unsatisfactory, missing only three and two points to achieve the satisfactory which is equivalent to 

1,000 points. 

 

From the disciplinary section, the highest average obtained corresponds to constructive systems 

for building with a value of 1,033 being satisfactory, followed by the integral design of the habitable 

space with a value of 990 lacking 10 points to achieve a satisfactory and finally the lowest is regulations, 

administration and control of work with a value of 958 lacking 42 points to achieve a satisfactory. 

 

In the cross section of Language and Communication the highest average is Reading 

comprehension with a value of 1026 being satisfactory and the lowest section is Indirect writing with an 

average value of 969 being unsatisfactory and lacking 31 points to achieve satisfactory. 
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Descriptive Statistics in Excel and RStudio 

 

R is a language and environment for graphics and statistical computing. It is a GNU project similar to 

the S language and environment that was developed at Bell Laboratories (formerly AT&T, now Lucent 

Technologies) by John Chambers and colleagues. R can be considered as a different implementation of 

S. There are some important differences, but much of the code written for S runs unchanged in R, 

(2024),(https://www.r-project.org/about.html). 

 

For the analysis of descriptive statistical data, software tools such as Excel as shown in (Table 2) 

and RStudio in (Table 3) were used). 
 

Box 4 

 

Table 2 

Descriptive statistics data in Excel 
 

Metrics Integral design of 

the living space 

Regulations, 

administration and 

control of works 

Building 

construction 

systems 

Reading 

comprehension 

Indirect 

drafting 

Media 990.113636 957.795455 1032.75 1026.34091 968.909091 

Typical error 9.97455621 13.1292727 14.06313217 12.6230076 9.955702625 

Medium 983 952 1029 994 962 

Moda 989 932 1005 1065 994 

Standard 

deviation 

66.1637208 87.0927287 93.27235217 83.7315598 66.0368281 

Sample 

variance 

4377.637935 7585.143233 8699.762474 7010.91741 4360.834031 

Curtosis -0.07117078 2.83144012 -1.245678238 0.48242088 -0.73548782 

Asymmetry 

coefficient 

0.48061035 1.13730256 -0.03886885 0.48421088 0.51827921 

Rango 298 392 398 213 185 

Minimum 858 676 864 869 859 

Maximum 1156 1068 1262 1082 1044 

Suma 43565 42143 45441 45159 42632 

Account 44 44 44 44 44 

Source: Own Elaboration 

 

Box 5 

 

Table 3 

Descriptive statistics data in RStudio 

 
Metrica Design 

space 

Regulations Construction 

systems 

Reading 

comprehension 

Indirect 

drafting 

Minimum 858.0 672.0 864.0 888.0 859.0 

1er Cuartil 942.0 907.0 947.0 972.5 914.0 

Medium 983.0 959.0 1029.0 994.0 951.0 

Media 990.1 957.8 1033.0 1026.3 968.9 

3er Cuartil 1042.0 985.0 1110.0 1093.0 1024.0 

Maximum 1156.0 1167.0 1179.0 1245.0 1098.0 

Source: Own Elaboration 

 

Obtaining results for the mean, median, standard deviation, mode, average, maximum and 

minimum. The lowest figure was found in the disciplinary section on regulations, administration and 

control of construction work with 672 points and the highest figure was found in the cross-sectional 

section on reading comprehension with a value of 1,245 points. The highest median score was in the 

discipline section on construction systems with 1,029 points and the lowest was in the cross-sectional 

section on indirect writing with 951 points. The mean was highest in the disciplinary section of 

construction systems with 1,033 points and lowest in regulations, administration and construction control 

with 957.8 points. 

 

https://www.r-project.org/about.html
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These results indicate the tendency of the descriptive statistical data, which we can infer that the 

lowest data were presented in the disciplinary section in the area of regulations, administration and 

control of transversal work with an average of 958 points and in the disciplinary section in the area of 

indirect drafting with an overall average of 969 points. 

 

Pearson's linear correlation in Excel and RStudio 

 

Pearson's correlation coefficient is a measure widely used in various areas of scientific endeavour, from 

technical, econometric or engineering studies to research related to social, behavioural or health sciences 

(Hernández et al., 2018). 

 

Linear correlation is a particular case in which such correspondence has well-defined 

characteristics and is usually measured by Pearson's R coefficient. Originally developed by Karl Pearson 

in 1895, who built on Sir Francis Galton's research published ten years earlier (Rodgers, 1988). 

 

Interpretation of the magnitude of Pearson's correlation coefficient according to Cohen's 

suggestions. The relationship is assumed to be between X and Y, but applies to any pair of variables. The 

absolute value of the coefficient is assumed, so that the magnitude is independent of the sign of the 

coefficient. 

 

Interpretation of the magnitude of Pearson's correlation coefficient 

 

Range of Interpretation values 

 

0.00 ≤ |rxy| < 0.10 Null correlation 

0.10 ≤ |rxy| < 0.30 Weak correlation 

0.30 ≤ |rxy| < 0.50 Moderate correlation 

0.50 ≤ |rxy| < 1.00 Strong correlation 

 

A linear correlation was carried out in Excel and RStudio of the sections and their respective sub-

areas, to find out if there is any linear correlation between the five variables of the two sections, the 

disciplinary and the transversal, to observe whether a variable increases positively or negatively and how 

much relationship it may have with the other variables from -1 to +1, as shown in (Tables 4 and 5) and 

their respective results.  

 

Box 6 

 

Table 4 

Pearson's linear correlation results in Excel 

 
 Integral design 

of the living 

space 

Regulations, 

administration and 

control of works 

Building 

construction 

systems 

Reading 

comprehension 

Indirect 

drafting 

Integral design of the 

living space 

1 0.352902628 0.340096701 0.532862435 0.562241525 

Regulations, 

administration and control 

of works 

0.352902628 1 0.14203329 0.543831028 0.455826061 

Building construction 

systems 

0.340096701 0.14203329 1 0.28854411 0.318195876 

Reading comprehension 0.532862435 0.543831028 0.28854411 1 0.629960515 

Indirect drafting 0.562241525 0.455826061 0.318195876 0.629960515 1 

Source: Own Elaboration 
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Box 7 

 

Table 5 

Results of Pearson's linear correlation in RStudio 
 

 Design 

space 

Regulations Systems 

systems 

Understanding 

reading 

Editorial staff 

indirect 

Design space 1.0000000 0.3529026 0.3400967 0.5328624 0.5622415 

Regulations 0.3529026 1.0000000 0.1420333 0.5438310 0.4558261 

Systems systems 0.3400967 0.1420333 1.0000000 0.2885441 0.3181959 

Understanding reading 0.5328624 0.5438310 0.2885441 1.0000000 0.6299605 

Editorial staff indirect 0.5622415 0.4558261 0.3181959 0.6299605 1.0000000 

Source: Own Elaboration 

 

The results of the Excel and RStudio software, of the linear correlations are similar in their 

respective sections, analysing the correlation it can be deduced that the highest is the relationship between 

the variables of the Transversal section and its sub-areas indirect writing and reading comprehension 

with a value of 0.63 being a strong positive correlation according to Cohen's magnitude table, with respect 

to the disciplinary variables it has a positive correlation with the integral design of the space having a 

value of 0.56. 

 

The Disciplinary variables that reached values above 0.50 related to the transversal variable of 

reading comprehension are regulations, administration and control of work with a value of 0.54 and 

followed by the integral design of the habitable space with a value of 0.53. The correlations of the 

disciplinary variables are below 0.50, which indicates that their correlation is weak, as can be seen in the 

RStudio correlation (Figure 3).  

 

Box 8 
 

 

Figure 3 

Linear correlation of disciplinary and cross-cutting 

variables                                                 Source: RStudio 

 

Multiple linear regression in Excel and RStudio 

 

Batista et al. (2016) comment that multiple linear regression is a statistical technique used to model the 

relationship between a dependent (or response) variable and multiple independent (or predictor) 

variables. The aim is to find the equation of the straight line that best fits the data, so that it can be used 

to predict the value of the dependent variable from the values of the independent variables. 

The multiple linear regression equation has the following form: 

 

y=β0+β1x1+β2x2+⋯+βpxp+ϵ 

 

Where: 

y is the dependent variable 

x1,x2,…,xp are the independent variables 
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β0,β1,β2,…,βp are the regression coefficients 

ϵ is the random error term 

 

The regression coefficients βi are estimated from the data using the least squares method, so that 

the sum of squares of the residuals (difference between the observed values and the values predicted by 

the model) is minimised. Multiple linear regression is a powerful tool for analysing the relationship 

between multiple variables and making predictions. Some of its applications include: 

 

Modelling and predicting the behaviour of economic, financial, social, etc. variables. Identifying 

the factors that influence a phenomenon of interest. Assessing the impact of changes in the independent 

variables on the dependent variable. Perform sensitivity analyses and study the relative importance of 

each independent variable. It is important to take into account the assumptions and limitations of multiple 

linear regression, such as linearity, independence of errors, homoscedasticity and normality of residuals, 

to ensure the validity of the results. The results of the multiple linear regression of the independent 

variables which are the sections of the disciplinary and cross-sectional areas having as dependent variable 

the general average of the five areas, these results obtained in Excel are shown in (Table 5) and (Table 

6) in RStudio. 

 

Box 9 

 

Table 5 

Multiple linear regression results in Excel 

 
 Coefficients Typical 

error 

Statistic t Probability Lower 

95% 

Superior 

95% 

Lower 

95.0% 

Superior 

95.0% 

Interception 8.52651E-14 2.22333E-

13 

0.38350221 0.703484729 -3.64824E-

13 

5.35354E-13 -3.64824E-13 5.35354E-13 

Integral design of the 

living space 

0.166666667 2.388E-16 6.97935E+14 0 0.166666667 0.166666667 0.166666667 0.166666667 

Regulations, 

administration and 

control of works 

0.166666667 1.7173E-16 9.70518E+14 0 0.166666667 0.166666667 0.166666667 0.166666667 

Building construction 

systems 

0.166666667 1.43083E-

16 

1.16483E+15 0 0.166666667 0.166666667 0.166666667 0.166666667 

Reading comprehension 0.25 2.11647E-

16 

1.18121E+15 0 0.25 0.25 0.25 0.25 

Indirect drafting 0.25 2.61169E-
16 

9.57233E+14 0 0.25 0.25 0.25 0.25 

Source: Own Elaboration 

 

Box 10 

 

Table 6 

RStudio Multiple Linear Regression Results 

Term Estimate Std. Error t value Pr(>t) 

 (Interception)    7.198e-13    6.490e-13     1.109e+00    0.274       

 Design         1.667e-01    6.970e-16     2.391e+14    <2e-16 ***  

 Regulations        1.667e-01    5.013e-16     3.325e+14    <2e-16 ***  

 Systems         1.667e-01    4.176e-16     3.991e+14    <2e-16 ***  

 Compression        2.500e-01    6.178e-16     4.047e+14    <2e-16 ***  

 Editorial staff         2.500e-01    7.623e-16     3.279e+14    <2e-16 ***  
 

The results obtained in the Excel and RStudio software indicate that the values of the multiple 

linear regression formula coincide in both cases, indicating that they are correct. The independent 

variables of the disciplinary section were the lowest with a value of 0.1667 and the variables of the 

transversal section were both with a value of 0.25. This translated into percentage values represents 16% 

of the total of each independent variable, each disciplinary variable achieving a total of 50% and the 

cross-sectional area in duma of the two independent variables add up to a total of 50%. 
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Figure 4 shows the trend of the data of the observed values and the predicted values in the range 

less than 1,000 points, it can be seen that the values are more grouped and less dispersed in the straight 

line with positive slope, going beyond 1,000 points the values are dispersed and move away from each 

other. 

 

Box 11 
 

 
 

Figure 4 

Multiple linear regression plot 
Source: RStudio 

 

Conclusions 

 

Statistical analysis is of utmost importance to interpret the results obtained in the exit exam, generating 

adequate and relevant information to know which sections have a higher or lower achievement rate, based 

on these interpretations it is possible to attack the problem and provide a better solution to the low 

achievement rate in the areas of the Disciplinary section (Fitch Osuna & Araiza Vázquez, 2020). 

 

With the data obtained, it is shown that the disciplinary and transversal sections are closely 

related, this indicates that they correlate if one increases the other may decrease or increase, the linear 

regression indicates the percentages of each variable that have to be achieved of the total points to achieve 

a satisfactory score. Greater attention needs to be paid to the subjects that are directly related to the 

Architectural Project, especially in Architectural Design, as students lack the competences to achieve a 

satisfactory performance, to present the final executive project and to work under pressure in the delivery 

of the architectural project. Reinforce the area of regulations, administration and control of work and the 

integral design of the habitable space. In the cross-cutting section of Indirect Writing, emphasis must be 

placed on its low achievement, which is related to reading comprehension. 

 

With the analysis and results obtained, the pertinent actions are proposed to achieve satisfactory 

and outstanding performance by students when taking the EGEL ARQUI + exit exam, attending to the 

lowest indices in the sections. Academic counselling will be assigned to the groups that will take the exit 

exam, with teachers in charge of the five areas of the exam. Group and individual counselling will be 

provided by teachers in the different areas, which include Architectural Design, Construction 

Management, Costs and Budgets, Supervision and Control of Work, Structures, Installations and the 

Transversal Section of Language and Communication. 
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