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Abstract

:

In Ecuador, affirmative action policies enable students from vulnerable groups to preferentially enter universities. However, these policies are limited to admission and do not include academic or socio-economic support mechanisms that, according to the literature, promote student insertion in the higher education system. In this study, the effects of socio-academic intervention on the academic performance of vulnerable students are presented. For this, 41 students were selected among 164 vulnerable students entering the Escuela Politécnica Nacional in the second term of 2019. The 41 students attended a socio-academic intervention course for one term, while the remaining 123 attended the Escuela Politécnica Nacional levelling course directly. Once both groups of students finished the levelling course, their performance in each of the course subjects was compared. The results showed that the academic performance of the students in the intervention was significantly higher in mathematics and geometry compared to the students who had no intervention. These results show that the socio-academic intervention promotes the real insertion of vulnerable students in the university system.
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1. Introduction


The concept of educational equity in higher education refers to the equal treatment of students in terms of access, permanence, and success in the educational system; no distinctions of gender, ethnicity, religion, social, economic, or political condition; and recognising education as a human right [1]. However, in reality, young university students from higher socio-economic strata have the highest probability of graduation. Conversely, the highest dropout rates occur in students of low socio-economic status, a trend that continues to grow [2].



In 2009, the Organisation for Economic Co-operation and Development (OECD) stated that the success rates of educational cooperation vary mainly in the function of students’ admission test scores or the type of educational establishment where they finished high school. These factors, in turn, are associated with the socio-economic strata of the student. Likewise, the OECD noted that dropout problems could be explained by inequality in the secondary education system, where training is generally deficient in lower-income students. Further, dropouts increase by the limited capacity of the higher education system to correct these shortcomings [3].



Faced with this inequitable scenario, state governments have paid particular attention to creating public policies, including affirmative action policies, in response to this problem in the higher education system (HES). Among affirmative action policies is the quota policy, which enables reserving some places for a specific population group, either for admission to higher education, the job market, or political representation [4,5]. This concept, contextualised in the field of education, includes academic or financial support programmes to reduce educational inequality gaps for students from vulnerable groups.



In this context, universities face the challenge of incorporating students from vulnerable situations into the HES such that their training is oriented towards developing competencies that allow them, as citizens, to participate critically and transform, promoting their access to higher education institutions (HEIs). To a certain extent, this access is guaranteed by quota policies or programmes; however, it is also necessary that these programmes ensure the appropriate conditions that promote real inclusion. Likewise, affirmative policies require a relatively broad approach, as the phenomena that hinder vulnerable students’ university trajectory have multidimensional characteristics and are influenced by academic, family, affective, behavioural, and institutional factors [6].



1.1. Previous Studies


In higher education, affirmative action policies have been developing since the emergence of this concept in the mid-twentieth century. Although they were based on offering preferential places to students from vulnerable sectors, experience showed that it was not sufficient to only guarantee access to students, but to guarantee their effective insertion into the HES. Thus, parallel programmes arise that support the implementation of affirmative action policies through support programmes.



In Chile, in 2012, the Levelling Scholarship (BNA) programme was implemented by the Ministry of Education to level the academic skills of disadvantaged students entering the first year of higher education to increase retention, strengthen achievement compliance, and improve academic performance [7].



The Universidad de Concepción in Chile has promoted a series of initiatives to support students from vulnerable sectors to achieve better academic results. The most prominent program implemented is the Student Development Support Centre (CADE), funded by the Ministry of Education and Culture (MINEDUC) and aimed at offering students comprehensive support, employing a strategy of support and accompaniment to students. This is accomplished through actions aimed at strengthening their socio-academic skills and levelling their knowledge of basic sciences and oral and written communication [8].



In the public state University of Playa Ancha de Ciencias de la Educación de Chile, in the first semester of 2012, a Renewed Plan for Levelling Competencies was developed, in which a diversified structure of academic support opportunities was used. This was based on essential competencies for the training of academically disadvantaged students in the first years of university, such as effective scholarly communication, logical reasoning and mathematical problem-solving, scientific critical thinking, and learning management. In addition, a workshop called “Development of strategic skills for university training” was implemented parallel to the corresponding curriculum. All these initiatives were to promote student interest in persisting in the effort to improve academic performance in their different curricular activities [9].



The University of Santiago de Chile (USACH) is a pioneer in creating inclusion policies, implementing propaedeutic programmes or the 5% discount that is the basis of the supernumerary quotas, which opens access to outstanding students regardless of their socio-economic context. In 2012, the USACH created the Access, Equity, and Permanence Programme (PAIEP) as an articulator of access and permanence policies. It hypothesises that school trajectory is a predictor of promising future performances by university students [10].



In recent years, the program “Más Equidad” has been implemented at the University of Costa Rica [11], focusing on three different projects: deferred admission, life skills, and indigenous tutoring. This has been proposed to increase both the investment in processes of scholarships and democratization in public higher education. These pilot programs are showing successful results by achieving a more substantial representation of different groups and sectors of the society of the country. However, as with most of the Latin-American experiences, the socio-economic limitations of students, especially of those living in communities with scarce resources and that are distant from urban centers, are critical factors that the higher education system still has to face.



Inclusion in higher education must focus on eradicating discrimination, since this could negatively influence students’ satisfaction and performance, as mentioned in the study by Baltà et al. [12], in which foreign-born students felt more discrimination than native-born students, and this rejecting perception correlates with dropout. They also mentioned that a heterogeneous educational environment created more complex social and learning environments. Research shows that diversity among students is crucial for the academic development of minorities and majorities, since it promotes the diversification of opinions, which encourages addressing critical issues in an increasingly diverse society [13].



In short, the policies focused not only on access, but also on student permanence. Their central axis is the first-year student tutorials, which emphasise programmes with tutorials in mathematical thinking and academic writing, and the creation of links between peers and tutors, in which the concept of tutoring has been expanded towards a comprehensive accompaniment [14].




1.2. The Present Study


In Ecuador, since 2014, the Secretaría Nacional de Educación, Ciencia, y Tecnología (SENESCYT) implemented an affirmative action policy to expand higher education access to applicants in situations of economic and social vulnerability [15]. Public HEIs, depending on their autonomy, define the number of places offered in the corresponding academic period, either for entry to the first period or for career levelling. Meanwhile, private HEIs, through the implementation of the quota policy, allocate 10% of the total offer to students from the most disadvantaged socioeconomic sectors (LOES) [16].



SENESCYT determines which students are beneficiaries of affirmative action policies in the admission process to universities. Students fill out a survey with their socio-economic data; from this information, an index of relative vulnerability out of 1000 points is determined—the smaller the index, the greater the socio-economic vulnerability.



Subsequently, SENESCYT analyses the distribution of the vulnerability indices of the students of a specific admission period. The students located in the lowest decile are the beneficiaries of the affirmative action policies [15].



In general, the admission process in Ecuador depends on the available places in each HEI and the demand that exists for a particular career. Applicants who obtain the highest application grade scores in the Examination for Access to Higher Education are more likely to access a place in the education system. However, under affirmative action policies, students from underprivileged sectors are awarded additional points for vulnerable situations. Thus, the system encourages access for this group [15].



As of 2017, SENESCYT included new students to the Escuela Politécnica Nacional (EPN) belonging to vulnerable groups through the “quota policy”, although their application grades were lower than those of the general population [15].



The EPN is an HEI that offers engineering, science, and technical degrees. Students who obtain a place in the EPN must attend a levelling course during the first academic semester in which they receive classes in mathematics, chemistry, geometry, physics, and language and communication. This course is characterised by requiring a high degree of preparation for students to pass [15].



Each semester, reports sent by the EPN’s Information Management Department (DGIP) show that quota policy students’ passing percentages are significantly lower than that of the general population [15]. Thus, when comparing the passing rates for the first academic period of 2017, the quota policy students achieved a passing rate of 4.08%, compared to 16.47% for the general-population students. In the second academic period of 2017, the passing percentages were 3.57% and 15.62% for quota policy and general-population students, respectively.



The academic backgrounds closely linked to the socio-economic factors that characterise students from vulnerable groups represent a problem that negatively affects their permanence at university. Among the institutional strategies to reduce desertion and strengthen permanence, a constant evaluation of the dynamics between the university and student behaviour across four factors is required: institutional, academic, personal, and economical. Subsequently, an analysis is conducted of the strengths and weaknesses of each aspect to develop action plans or projects and promote solutions [17].



Therefore, one of the first EPN initiatives to face this problem was to implement an academic-support programme for students from vulnerable groups, which was developed in parallel with the regular classes of the levelling course. This programme included the same subjects as the levelling course. Although the students who participated in this programme improved their academic performance, this improvement was insufficient to pass the levelling course [18].



Consequently, to effectively operationalise the affirmative action policies, the EPN developed a research project in which a pilot socio-academic intervention course was implemented for students from vulnerable groups. This multidisciplinary course or programme was structured around four fields of action: academic, motivational, psychosocial support, and cultural. Thus, in addition to levelling skills in the academic field, the programme sought to provide comprehensive support to students so that they could develop in their different dimensions, improve their self-esteem and self-image, and motivate them during their insertion process in the EPN [19].



Based on the above, this study aims to determine the effects of socio-academic intervention in students from vulnerable groups who entered the EPN in the second term of 2019.





2. Materials and Methods


2.1. Participants


A total of 164 students benefiting from the affirmative action policy entered the EPN in the second term of 2019, 68% of which were male and 32% of which were female. A total of 90% applied to the Engineering, Sciences, and Administrative Sciences levelling course, and 10% applied to the Technical Degrees levelling course. Among the students, 59% came from the province of Pichincha, 22% from other provinces of the Andes Region, 12.1% from provinces of the Amazon Region, and 6.9% from provinces of the Coastal Region.



All students were given a diagnostic test that evaluated their mathematics and geometry skills, with an average score of 4.17 ± 1.5948 out of 10 possible points. For language and communication, the average score was 4.65 ± 1.3844.



We built four clusters of 41 students each. The sample proportions of gender, levelling course type, and the province of origin remained similar to the respective population proportions in these clusters. We proceeded analogously with the diagnostic marks in the sections of mathematics and geometry, and language and communication. The selection of the pilot socio-academic intervention course participants was preceded by an induction session, during which we informed the students about the possibility of participating in the programme during a term before the EPN levelling course. Finally, we randomly selected one of the clusters for intervention in the pilot socio-academic course. The students from the three remaining clusters went directly to the EPN levelling course. Table 1 shows the characteristics of the clusters.




2.2. Measurements


We collected the final score out of 40 points obtained by the students of the four clusters in each of the EPN levelling course subjects: mathematics, geometry, physics, chemistry, and language and communication. This score shows the results of work during the term by students, who were required to submit assignments and take tests and exams.



Further, we identified the students who dropped out of the EPN levelling course, corresponding to those cases in which they did not have grades in any of the five subjects.



Finally, we identified those students who passed and those who failed the EPN levelling course based on their final score out of 40 points, following the provisions of the EPN’s Regulations for the Academic Regime.




2.3. Procedure


Before implementing the pilot socio-academic intervention course, we undertook a diagnostic stage wherein we identified the primary academic deficiencies with which students entered the EPN levelling course. For this, the Basic Science Department teachers designed a diagnostic questionnaire employing the Delphi technique. We pretested the questionnaire with 29 students from vulnerable groups and 34 students from the general population who entered the levelling course for the first time in the second term of 2018.



Based on the pretest results, we performed the validation of the questionnaire through the determination of the reliability. Subsequently, we piloted the updated questionnaire with 279 students from vulnerable groups and 995 from the general population, who entered the levelling course for the first time in the first term of 2019.



We verified the validity and reliability of the questionnaire based on the pilot results. We decided that it would be the standard questionnaire to measure the students’ academic abilities and consequently design the curricular program of the pilot socio-academic intervention course.



The final questionnaire was structured in two sections: the first concerning mathematics, and the second concerning language and communication. It consisted of 80 questions to be answered in 60 min, distributed in 55 and 25 for each of the sections, respectively.



Students from the selected intervention cluster attended the pilot socio-academic intervention course for one term. The remaining students from the three clusters continued into the levelling course.



In the pilot socio-academic intervention course, students received classes in mathematics, geometry, and reading and writing for 10 h per week each. They also received training in the use of computer tools, study techniques and strategies, and motivation and coaching workshops for two hours a week for each. In these workshops, the students explored different aspects concerning the development of soft skills and emotional intelligence, and how they could apply these skills in their teaching–learning process.



For mathematics and geometry classes, the students worked simultaneously with an artificial intelligence system for evaluation and autonomous learning, ALEKS®. Parallel to the training process, they received continuous monitoring through the social work area created exclusively to work with these students.



Once the students of the intervention cluster completed the intervention course, they continued their studies in the EPN levelling course in the subsequent term.



In the EPN levelling course, students received classes in mathematics, geometry, physics, chemistry, and language. This course aimed to level the knowledge and skills of high school graduates so that they could successfully continue their professional training in the different careers offered by the EPN.



The information used in this study was obtained from the databases of the DGIP-EPN. All the students considered in this study agreed to participate voluntarily through informed consent. Only totalised and anonymous information is presented.




2.4. Data Analysis


To evaluate the effects of the intervention course on academic performance, we conducted a one-way analysis of variance (ANOVA) of the final score in each one of the subjects of the EPN. In addition, we conducted a post hoc Tukey test to identify homogeneous groups.



Concurrently, we carried out two chi-squared tests of independence. The first test was conducted between the type of cluster and the variable representing whether a student dropped out of the EPN levelling course. The second test was conducted between the type of cluster and the variable representing whether a student passed the levelling course.



All analyses were performed at a significance level of 5% and were conducted using SPSS version 22.





3. Results


Figure 1, Figure 2, Figure 3, Figure 4 and Figure 5 show the box plots of the final score in each of the subjects of the EPN levelling course of both the students who attended the intervention course and those who did not.



Table 2 shows the results of the one-way ANOVA. At a significance level of 5%, there were no significant differences between the physics final score among the four clusters. To determine between which clusters there were significant differences on the four remaining subjects, we conducted a post hoc Tukey test, the results of which are presented in Table 3.



These results showed that the average final score of the students who attended the intervention course was significantly higher in mathematics and geometry than that of the three control clusters. The students in the three control clusters, in turn, presented a behaviour similar to each other in these subjects.



Although the average physics score of the students who attended the intervention course was higher than that of the three control clusters, the difference was not statistically significant.



Concerning chemistry and language, the average score of the students who attended the intervention course was similar to that of cluster 2. Nevertheless, it was significantly higher than that obtained by the students in clusters 1 and 3. However, when observing the final score distribution for language, we noticed that the students who attended the intervention course obtained a higher score than those from the control clusters. Further, the distribution deviation was comparably minor.



Figure 6 shows the results of the chi-squared test of independence between clusters and dropouts. At a significance level of 5%, dropout was independent of the cluster, implying that dropouts were neither higher nor lower among students who participated in the pilot intervention course and those who did not.



Figure 7 shows the results of the chi-squared independence test of passing the EPN levelling course among the clusters. At a significance level of 5%, passing was not independent of the cluster. Thus, from the students who attended the pilot intervention course, 46.3% passed the EPN levelling course, whereas in the remaining clusters, the average passing rate was 12.2%.




4. Discussion


In Latin America and the Caribbean, concerns about failure and dropout from higher education are no less than in the rest of the world. According to a World Bank report, [19] although the number of higher education students increased dramatically to 20 million in the last decade, only half managed to graduate.



The causes of failure, repetition, and abandonment in university students are diverse. A broad approach to the main causes identifies the following [20,21,22,23]: (a) lack of guidance and prior training of students; (b) inadequate study plan design; (c) poor monitoring of students, especially those who experience failure from the beginning; (d) low quality of teaching; (e) low academic performance of students due to lack of ability, study techniques, effort, or motivation; (f) an inadequate level of demand on the part of the teaching staff; (g) the need to reconcile domestic or paid work outside the university with studies; and (h) a lack of social integration in the university environment. Prevention and retention programmes should be based on improving these aspects to reduce failure and abandonment of studies on the part of the students.



This research presents the results of an intervention programme, with the aim of preventing academic failure and dropout, by improving the social, personal, and academic competencies of new students from disadvantaged groups. In this way, the proposed intervention tries to incorporate all the aspects that current research has identified as key to preventing failure and dropout.



Like any intervention programme that claims to be effective, it is a programme that is well grounded in theory and well planned and developed. The program has been designed based on the analysis of the causes of academic success and failure in higher education, together with the knowledge of the results of programmes to improve personal and academic competencies, aimed at preventing failure and dropout, especially in disadvantaged groups that are incorporated into higher studies, taking into account the characteristics of education in science, technology, engineering, and mathematics.



The failure and abandonment of university studies is an issue that worries all nations, due to the personal, social, and economic cost that this entails.



At the European level, the importance that most countries attach to this issue is evident, as reflected in the report of the HEDOCE project (Higher Education Drop-Out and Completion in Europe) published by the European Commission [24], and that includes a compilation of national policies designed to address this problem.



Some studies carried out at the European level focus on the failure and abandonment of sociocultural disadvantaged students and those belonging to ethnic minorities [25], the results of which showed that coming from a poor socio-economic background was the dominant factor that led to minority student dropout, as well as a lack of attention to the needs of a more diverse student population and a student-centered approach in designing and developing better educational programs for these students.



There are also educational research projects funded by the European Union, such as the MasSDiV [26], the main objective of which is to implement effective measures based on research evidence in Europe, in response to social needs derived from the increase in diversity in classrooms and the need to guarantee scientific and mathematical literacy for all, including minorities and disadvantaged groups.



The approach to this issue in the United States is characterized not only by the analysis of the causes of academic failure, repetition, and/or dropping out of studies, but also by the implementation and evaluation of intervention programs aimed at improving and reversing this phenomenon [27].



At the moment, Europe faces a shortage of people with scientific knowledge at all levels of society. To this end, in the Horizon Program 2020, the European Commission dedicated more than 13 million euros to subsidize initiatives dedicated to increasing the attractiveness of science education and scientific careers and promoting the interests of young people in STEM [28].



Most of the systematic actions to prevent academic failure and university dropouts have been developed in Anglo-Saxon countries [29,30], despite the need to implement and evaluate programmes of this type in Europe [24] and Latin America [31].



Rigorous evaluation of the effectiveness of programmes to prevent college failure and dropout shows positive results. As early as the 1980s, the meta-analysis results of Kulik et al. [32] revealed a moderate and significant effect of these programmes on the academic results of disadvantaged students and those at risk of failure. Meanwhile, since the 1990s, the North American educational administration has collected and systematised the results of intervention programmes with disadvantaged students in higher education [33] and promoted the implementation of new programmes [34,35].



More recently, in this same Anglo-Saxon setting, there has been considerable research on intervention programmes with students at risk of academic failure and dropout. Andrews, Clark, and Thomas [29] provided a compendium of effective practices for retaining students in higher education in the UK. Robbins et al. [36] highlighted the importance of motivational and emotional aspects in these intervention programmes. Further, Thomas [37] collected the most effective aspects within these intervention programmes for retention and academic success. The new intervention programmes designed to improve affective and cognitive aspects, which are intended to prevent failure and abandonment, must be based on previous results of these types of programmes and consider the results of research on the personal and educational factors that influence the success of university students in general [38,39].



The intervention that has been tested in this research incorporates all the key aspects fundamental to the improvement of students’ personal and academic capacities. It shows its effectiveness in promoting the inclusion of students from disadvantaged and minority groups in higher education in the specific fields of science, technology, engineering, and mathematics.



The following, collected in four blocks, describes the most important factors that, based on the results of existing research, have been included in this intervention with students:




	(1)

	
Factors related to the student: development of academic and performance self-efficacy [40]; encourage/strengthen resilience [25]; development of emotional and motivational control [36]; development of self-regulated learning strategies, motivation, self-efficacy, achievement motivation, and motivation towards learning [39]; and anxiety reduction [41].




	(2)

	
Factors related to social and family characteristics: financial aid through the provision of materials and spaces for work and study on academic tasks [24]; improvement of social relations with colleagues, teachers, and social environment [20]; social support [20,24]; and help in organizing study time [20,25].




	(3)

	
Factors related to the teaching staff and the class climate: the behavior of the teaching staff is important to promote and maintain students’ self-efficacy; establishing tasks graded in difficulty; providing feedback on successful execution; and reducing student anxiety and stress about the course, exams, and presentations, promoting mastery experiences and consequently increasing self-efficacy [42]; extra-curricular training for the development of general skills such as general academic skills, learning strategies, and motivation [36].




	(4)

	
Factors related to the institution of higher education: creation of a culture of commitment among students, teachers, and managers (meetings, welcoming, talks by teachers or students of higher courses, support units for beginning students, etc.) [20,24]; and monitoring of the study progress of individual students and adaptation of study schedules and times [24,25].









Regarding the results for the highest average final grade obtained in mathematics and geometry in the EPN levelling course, they indicated better academic performance in these subjects compared to the groups that were not part of the project. This demonstrated that the teaching process of these subjects was adequate and of quality within the pilot intervention course. The subjects of physics and chemistry were not included in the academic programme of the pilot intervention course; hence, students in the intervention group obtained a slight improvement in their performance. Regarding the control groups, it was assumed that in both cases, the students had practically the same cognitive biases on these subjects obtained during their training in high school.



On the subject of language and communication, the students’ project evaluation results indicated a high level of academic performance with little dispersion in comparison with the control groups. Thus, we could deduce that the intervention group had better cognitive training on the topic at the time of entering the EPN levelling course.



We could affirm that the teaching procedures applied in the subject of language and communication were essential and adequate to develop the students’ abilities and skills for application in other subjects.



The pilot intervention course contributed to improving the academic performance and level of approval of the affirmative action students who participated in it, as shown in Figure 7. This was justified by the efficiency of the academic programme taught during the intervention process. However, due to the vulnerability characteristics that defined both the pilot and control intervention groups, we established that despite the social, economic, emotional/affective, technological, and health conditions, among others, they presented similar levels regarding student dropout rates in the levelling course. This was possibly due to the lack of preparation and experience in a virtual education system caused by the COVID-19 emergency, which has affected all areas worldwide.



This research provides solutions and proposals that could be applied in other educational institutions facing the same problems. It seeks to assist in the implementation of actions aimed at preventing failure and abandonment in disadvantaged students to achieve the inclusion of these students in higher education.
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Figure 1. Box plot of the final mathematics score of the students who attended the pilot course for socio-academic intervention and the control clusters. 
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Figure 2. Box plot of the final score in geometry for the students who attended the pilot course for socio-academic intervention and the control clusters. 
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Figure 3. Box plot of the final score in physics for the students who attended the pilot course for socio-academic intervention and the control clusters. 
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Figure 4. Box plot of the final score in chemistry for the students who attended the pilot course for socio-academic intervention and the control clusters. 
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Figure 5. Box plot of the final score in language for the students who attended the pilot course for socio-academic intervention and the control clusters. 
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Figure 6. Students who dropped out of the EPN levelling course. 
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Figure 7. Students who passed the EPN levelling course. 
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Table 1. Characteristics of the study participants.






Table 1. Characteristics of the study participants.





	
Cluster

	
Gender

	
Levelling Course Type

	
Province

	
Score in Mathematics–Geometry Diagnostic Exam

	
Score in Language and Communication Diagnostic Exam






	
Intervention students

(PC)

	
68.3% male

	
90.2% Engineering, Sciences, and Administrative Sciences

	
58.5% Pichincha

	
4.16 ± 1.6574

	
4.68 ± 1.2546




	
21.9% Andes




	
31.7% female

	
9.8% Technical Degrees

	
12.2% Amazon




	
7.4% Coastal




	
Cluster 1

(C1)

	
68.3% male

	
90.2% Engineering, Sciences, and Administrative Sciences

	
58.5% Pichincha

	
4.17 ± 1.6690

	
4.74 ± 1.4541




	
21.9% Andes




	
31.7% female

	
9.8% Technical Degrees

	
12.2% Amazon




	
7.4% Coastal




	
Cluster 2

(C2)

	
68.3% male

	
90.2% Engineering, Sciences, and Administrative Sciences

	
58.5% Pichincha

	
4.19 ± 1.7824

	
4.55 ± 1.4211




	
21.9% Andes




	
31.7% female

	
9.8% Technical Degrees

	
12.2% Amazon




	
7.4% Coastal




	
Cluster 3

(C3)

	
68.3% male

	
90.2% Engineering, Sciences, and Administrative Sciences

	
58.5% Pichincha

	
4.16 ± 1.2859

	
4.63 ± 1.4428




	
21.9% Andes




	
31.7% female

	
9.8% Technical Degrees

	
12.2% Amazon




	
7.4% Coastal
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Table 2. Results of the one-way ANOVA of the final score in each of the subjects of the EPN levelling course.
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Sum of Squares

	
df

	
Mean Square

	
F

	
Sig.






	
Mathematics

	
Between groups

	
1140.020

	
3

	
380.007

	
7.226

	
0.000




	
Within groups

	
7099.536

	
135

	
52.589

	

	




	
Total

	
8239.556

	
138

	

	

	




	
Geometry

	
Between groups

	
1433.739

	
3

	
477.913

	
6.946

	
0.000




	
Within groups

	
9288.510

	
135

	
68.804

	

	




	
Total

	
10,722.249

	
138

	

	

	




	
Physics

	
Between groups

	
107.163

	
3

	
35.721

	
.704

	
0.551




	
Within groups

	
6849.110

	
135

	
50.734

	

	




	
Total

	
6956.273

	
138

	

	

	




	
Chemistry

	
Between groups

	
665.781

	
3

	
221.927

	
3.395

	
0.020




	
Within groups

	
8824.034

	
135

	
65.363

	

	




	
Total

	
9489.815

	
138

	

	

	




	
Language

	
Between groups

	
412.794

	
3

	
137.598

	
3.853

	
0.011




	
Within groups

	
4821.564

	
135

	
35.715

	

	




	
Total

	
5234.359

	
138
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Table 3. Results of the post hoc Tukey test of the final score in each of the subjects of the EPN levelling course.
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Group

	
Mathematics

	
Geometry

	
Physics

	
Chemistry

	
Language




	
Subset

	
Subset

	
Subset

	
Subset

	
Subset




	
1

	
2

	
1

	
2

	
1

	
1

	
2

	
1

	
2






	
PC

	
26.5568

	

	
26.2919

	

	
24.8486

	
26.1135

	

	
30.0595

	




	
C1

	

	
20.2061

	

	
18.6727

	
22.8000

	

	
20.6606

	

	
25.8606




	
C2

	

	
20.7486

	

	
20.4629

	
22.8588

	
22.3086

	
22.3086

	
27.3943

	
27.3943




	
C3

	

	
19.4941

	

	
18.5118

	
22.9314

	

	
21.0471

	

	
25.9353




	
Sig.

	
1.0000

	
0.8890

	
1.0000

	
0.7610

	
0.6290

	
0.2080

	
0.8310

	
0.2520

	
0.7090
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