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f Introduction -

In Portugal, admission to public higher education (PHE) is subject to numerus clausus, fixed annually for each - 2016/2017 g Application Mark of sl students in 2016-2017
cycle of studies (CS). For each institution/CS pair, applicants are ordered by their application mark, ApM. The 200 | i gl

weight k € [0, 1], the national exams which are compulsory to calculate the component S in formula, and the : 150 B 0 E. mmean= 18157
minimum marks required for ApbM and E are decided by the PHE institution/CS pair. For Mechanical Engineering & 100

(ME) CS, all Portuguese Universities require the national exams of “Mathematics A” and “Physics and Chemistry”, * ]‘ | ul N - -

which marks are M, PQ € [0, 200], respectively. In the last years the students’ ApM for ME in the Faculty of “'Um;ﬁ Unm;? uﬂmﬁ Umr’;ﬁ niversts umr;ﬁ o g

Engineering, University of Porto (FEUP) have been the highest among all national ME CS (Fig. 1, 2016/2017). PHAveiro of Coimbra oflisbos ofMinho flovs of - ofPorto :

E = 0.5 (M +PQ) ADM = k.S + (1-K).E S - Achievements at secondary school for a period of three years S Ploces s Accepted | SRS Applicants === Mark &t Accep!

E - National exams mark

Fig. 1. Left: The numerus clausus, students accepted and applicants for the 6 institutions that offer
ME; Right: the distributions of ApM for all ME students admitted in ME at FEUP in 2016-2017.

The present work studies possible correlations between the ApM of 150 ME students admitted in 2016/2017

and their performance over their next 5 years stay at FEUP. Six variables are analysed: Application Mark, 1st Students admittedn 2016-2017 o Applicaton Markofall students: mean & stadord deviaton
Year Mark, Weighted 1st Year Mark (mark = 1st Year Mark x (10 — n? failed courses)), 5th Year Mark, Weighted Option 2-6 e shoo 18,0

5th Year Mark (mark = 5th Year Mark x (10 — n? failed courses)), and Conclusion Mark. The study considers the o o
whole sample, as well as students divided in 8 groups. Fig. 2 depicts their distribution according to gender, vy I e Ll 2N AR e
(Male/Female), type of high school they came from, (Public/Private), location of the high school, (Away/Home, rrvate v i B 1:
meaning not in/in the metropolitan area of Porto) and ME rank in the application list of options, (Option = —— e B B B
1/Option 2-6). It can be seen that the students enrolled in ME are predominantly male. Most come from public renale. [ IS o . | .
schools and live in the metropolitan area of Porto. Despite the majority choose ME in first option, there is a MR e .
considerable portion who prefer other CS. o8

Fig. 2. Left: Students admitted in 2016-2017 divided in 8 groups; Right: Application mark of all
students — mean and standard deviation.

f Results and Discussion T

1. Academic performance at the end of first year

Weighted 1st Year Mark of all students

L Year Mok of al students mean & st Lot Year ko alstudents Weighted 1t Yeor ok of all tdents mesn & .
Figs. 3-4 and 5-6 present the 1st Year Mark and Weighted 1st S N R ]

Year Mark results of the 150 ME students. Per group, the | ] e | : i e I T T T ? ' ot

patterns are similar, with the exception of the group - o :

Away/Home that changed slightly. However, in value the marks

at the end of first year decreased about 50 points out of 200. o .

The histograms changed considerably, meaning that the one of PARENANNANAHARRATAARIRAARE weighedsear ar

the 1st Year Mark is now more similar to a Gaussian Fig. 4. Histogram of 15 Year Mark of Fig. 6. Histogram of Weighted 1
distribution, while the one of the 1st Year Weighted Mark Fig. 3. 15t Year Mark of all 150 all 150 students. Fig. 5. Weighted 15 Year Mark of ~ Year Mark all 150 students.

shifted to the right, reflecting the courses failure rate. GBI s eesssssessseseesssesssssessssesssssssssssssssese SNISOSUASTES. | eoeeooeeeessseeesseesssseessssssssssessees
2. Academic performance at the end of fifth year Weghiad st Yoor Moo concudng e e e
(students not concluding in 5 years) -
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Figs. 7-10 depict the 5th Year Mark and Weighted 5th Year Mark
results of the 73 out of 150 students not concluding the CS in
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five years. The histogram of the Weighted 5th Year Mark ne ] o
presents an interesting bi-modal distribution. However, any 10000
possible patterns embedded in the data are unclear, demanding Fig. 8. Histogram of 5th Year Mark of Fig. 10. Histogram of Weighted 5th
a deeper analysis. Fig. 7. 5th Year Mark of 73 73 non-concluding students Fig. 9. Weighted 5th Year Mark of ~ Y697 Mark ot 73 students not
students not concluding in 5 73 students not concluding in 5 concluding in 5 years.
years years
3. Academic performance at conclusion after 5 years sondrsdeien ot

A total of 77 out of 150 students concluded the CS in 5 years. Fig. 11 shows better
performance of those who are female, come from public schools, live away from
Porto, and choose ME in first option.
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Figs. 12-13 represent the Conclusion Mark of the 77 students, per group, and the Female m 000 .

distribution of the Conclusion Mark of all 77 students. O e Concosontiak
Fig. 11. Students that concluded the CE Fig. 12. Conclusion Mark of 77 Fig. 13. Histogram of Conclusion Mark of
in 5 years. students that concluded in 5 years. 77 students that concluded in 5 years.

4. Correlation analysis

public school private school

Seeking for possible correlations in the data, the
Pearson correlation between all combinations of
the six variables: Application Mark, 1st Year Mark,
Weighted 1st Year Mark, 5th Year Mark, Weighted
5th Year Mark, and Conclusion Mark is performed.

Fig. 14 depicts the results when considering all 150
students. Higher correlation values of interest are
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A pattern is unveiled, in which 3 pairs of variables
have correlation and the Pearson correlation values smvmrmm....
have a tendency. .....
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The observed pattern is consistent when analysing

option 1 .‘ option 2-6
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: N Fig. 15. Correlations for the 150 students admitted in 2016-2017, divided per group.
each group of students, as illustrated in Fig. 15. Conclusion Mark g PEr group

Fig. 14. Correlations for the whole sample of 150
students admitted in 2016-2017.

f Conclusions W

 There are some correlations between the 3 pairs of variables: {Application Mark vs. Weighted 1st Year Mark}, {Application Mark vs. Weighted 5th Year Mark}, and {Application Mark vs. Conclusion
Mark};

* The values of those correlations decrease: for 1%t pair is higher; then for 2" pair; finally for 3"d pair. This is visible when considering the whole sample of students simultaneously (Fig. 14), and verified
when the students are considered organized in categories (male, female, public, private, away, home, option 1, option 2-6) (Fig. 15);

 The pattern means that “the memory of the Application Mark is progressively lost as time passes”. In other words, students with higher (lower) Application Mark tend to perform better (worse) in
their first year. But, as time passes, the students’ performance evolves (getting better or worse) and, at the end of the 5% year in FEUP (no matter they concluded the CE or not), the students’
performance is practically unrelated with their Application Mark.
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