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Preface

the Portuguese public education system, involving
inspection of indicators of teaching patterns and
student achievement. In its course, primary information is
gathered which provides a natural database for a more
complex multivariate study of the teaching process. It was the
purpose of this research to depart from information collected
for the 2000/2001 SeHEvaluation report of the Business BA
xUOT UEOQw Of w UT 1 w %YEEUOEEET w El w
$O0xUl UEUPEPUWOI wa OPYI UUPEEEIT w" E
for identifying patterns of the teaching -mix, and alon g with it,
of student achievement.

On the one hand, principal component decomposition
provided a general view of the programme main features;
discriminant analysis confirmed both scientific area and
credit score category as providing significant affiliatio n
identity to the programme courses.

Evaluation of BA programs is periodically conducted in



On the other, student performance was found significantly
related to daily scheduling, teachers profiles and evaluation
practices ¢ even if some of the encountered effects may be
thought endogenous, but impossible to be controlled for due
to the lack of information on student effort.

Dr. Ana Paula Martins
Lisboa, Portugal
21 September 2021
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Intreduction

tudent performance is usually sought as a primary goal
Qof the teaching process. A huge amountof literature has
Sdjevoted attention to the issue and education in
economics is even the subject of periodically published
scientific research. Usually, such research is based on partial
information, relying on more or less specific surveys oriented
to prove or disproved particular claims. In this research, we
address many of the questions usually relevant in higher -
education output analysis. Yet, benefiting from a broadly
defined primary data set, collected to provide overall
appraisal of a business BA progam, we were able to
juxtapose much of the different factors, find linkages among
them, and suggest causality towards student performance
ratios and indicators. Moreover, a multivariate
characterization of a successful, flexible and diversified BA
program ¢ nevertheless, of extinct format -, with around 650
students in the 2000/2001 academic year, was designed along
the way.



Introduction

The research main task was to build a comprehensive data
set that would include a broad range of teaching features of
any graduation programme. We relied on the general
guestioning regarding course student enrolment and
performance, credit score and type and hours of weekly
Ol EUUUI UOWEOGEWEOUUUI wlUIl Ew&hich UUz
we were able to cross -, but we could also build specific
variables describing the course position in the programme
hierarchy, evaluation methods, required bibliography, and
even daily class schedule characteristics.

The useable data has onesemester courses- of a two-
semester schooling year, 2000/2004asobservation units. One
can categorize the available information in the following
topics:

- operating characteristics: student enrolment and active

division classes, lecture types and weekly schedule.

- student performance: exam attendance; success rates;
average passing score (on a Ot 20 scale, requiring a
minimum of 10 to pass a course.)

- programme status: credit system score, scientific area
affiliation, position in programme schedule and
requirement network

-UT EETT UUzZwxUOI POI Uoiond caddgory, U O wE
work -load, and demographic characteristics

- teaching mode: based on syllabus information on course
requirements, including indicators on program section
density, bibliography extent and nature, evaluation
procedures.

A summary construct of each set would provide the
unifying characterization ¢+ and we wused principal
components (or factor analysis), independently for each sett
except student performance - of the previous categories and
for a general one.

At first sight, two main features wo uld appear to be
identifying: credit score and area affiliation - the programme

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books
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Introduction

works on a credit system with requirements on each of
specific scientific branches. The derived principal components
were subject to discriminant analysis in an attempt to posi tion
areas and credit scores. As useful benchmarks for national
and international comparisons, courses averages by area and
credit score of all the variables were also calculated and
provided in Appendix 3.

A different perspective would come from multiple
regression explaining student performance. This is usually
considered the primary objective of education and we were
able to distinguish four features with its respect: exam
attendancet 1 minus the course drop-out rate; course success
rates; average passng grades; and concluding Final Exam ¢
offered exceptionally to students at most two courses away
from completing the degree requirements - success rates. We
would not expect to identify particular influencing variables
EawUOl T wOUT woOi wOT e, wetrélied Dry stefwise E z U
regression to objectively point to the most important
explanatory candidate variables.

The exposition proceeds as follows: section 1 provides a brief
description of the constructed variables, presenting univariate
statistics on course enrollment by the ten main programme
scientific areas. In section 2, PRincipal Components by
information category and overall and Discriminant Analysis
by scientific area and credit score category are applied to the
data. Causal linkages towards the probability of exam
attendance and success, using weighted least squares under
a linear probability assumption -, are sought in section 3;
analogous regressions to explain average passing grades, in
section 4, and of proxies of overall performance. General
conclusions are summarized in section 5.

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books
3



Data fenmattinggsand
prioghamme
characteristics

nature of the programme courses with the yearly
information, given that a reasonable number of
courses are provided in both schooling academic year
semesterst which occurs either because the course is optional
and is in high demand or supply, or because it is required for
further studies and has a high failure rate ¢ butothersare only
offered in one of them. Yet, performance and operational
indicators available referred to a particular semester and year.
We chose the operational indicators to determine the
observation units and therefore one particular course has in
fact two observations ¢ technically, all 77 (72 when Economics
Programme data is not available) course observations are
duplicated, but only s ome are not set to missing. Whenever
necessary, distinction was impossible and it was thought
adequate, information was replicated in both sub -sectionst

O ur first concern was how to conciliate the semester



Ch1.Data formatting and programme characteristics
implying that courses offered in both semesters are
represented by two cases, others by one only.

Part of the information gathered has a unique relation with
a particular course, regardless of whether it is given once,
twice, or in which semester. That is the case of curricular
characteristics. Hence, the observations of part of the
variables were duplicated in both of blocks, exhibiting no
missing cases. Regressions involving only them, use one of
the 77-observation block only.

Variables and observations are designated in Appendix 1,
A. and B. respectively. Descriptive statistics and simple
correlations (also weighted by the number of BBA students
either registered in the whole year or registered in the course)
with registered students (course size), credit score (related to
course importance) and student exam attendance,
performance ratios and averages arereported in Appendix 2.

w3l 1l w!uvupdi UUw! wWEITTUI T woOx1

PPDUTI POWEWEUI EPUwWUaUU]l O6 wEWI BYI €
UOw Ew UOUET OUwWwEI Ui Uw 0T 1 wEOLXxO
EEEUOUOEUT wUPOOWPEUwWOI EUDAWE wOH

371 wUOUET B0UwWdUUU
WWEUVEDPOwWx EVUUDOT wi U HEY wilbkEOh G
wih VO POwUOOT wiUl Ebwkl i ®OWDE U D
PT PET w UT 1T w EOQUUUI Uw EUI wiupl R |
Ul UOUPEUDPOOUWPOWOT T wOUT T UWE O
WOET awdEUPOUOwW 1T BI UEUET aluw |
Ul gUPUT O1 O0wOil w OEVEDPODPOT wEU
x EUUPEUOEUWUxUUOUI EOQWEOUUUIT Uwe
EPUI EQwUxU0UI EOQwUT gUPUT EwWEOUN
(Owlii 61 UEOOwWI DYl wal EUUwphiY L
EEQUPUI wilT EwE-ED @HauwDUiuhuwd U u
f UOOw POPUT POT wOT T wET T UT T wET (
I 1T WEEOQWExxOawi OUWEW®»DOEOw?2 UU|
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Ch1.Data formatting and programme characteristics

In Table 1 we register the Total number of students and
credits by scientific area, as the average number of registered
students in each course in each academic year. (The first 6
areas are considered Business Areas).

Table 1. Programme Specialization

Registered BBA BBA Students .
BA Course Statistics *

Students Credits
Area Mandatory Mandatory Num Mean
(Mandatory (Mandatory o (% of  (Weighted .
%) (% of %) (% of Total 77)  Credit St. Dev.  Min. Max.
Total) Total)
Mean)
w 671 (o400 1098 1737 2509 1 vagsria T T
- Manageme (64.0% 15 106 (69.206) (12.2%) (182%) (2.39408) O
— 647 (7agy, 743 18925 22845 8 0287500 __ oo
-rinance (736% 1079 (82.8%) (111%) (10.4%) (3.07470) '
. . 772 1984 2146 7 110.28571
0,
3. Accounting 718 93.0%,) Yo 6o 08 (01%) (a7707e) 534219 27 173
. . 682 6225 14885 9 75.77778
0
4.Maketing 249 (36.5%) g o 1o a0n  (117%) (1s285) O830724 32 129
5. Information 1 ¢ 75 g5 153 590 (79.706364 (1.8% 2 765 s5ge144 37 116
Systems (2.2%) (2.6%) (2.37908)
6. Operations 140 140 350 350 (1.7% L 140 0 140 140
(100.0%) (2.0%) (100.0%) (1.3%) 25)
. o o76(oagy 1154 37275 43045 9(+5 11877778 .
~=conomies (B46% 1670 (86.6%) (21.0%) 18.2%) (3.79139) '
8.Quantitative 1443 1457 5027 5076 11 132.45455
, 5874924 14 225
Methods (99.0%) (21.0% (99.0%) (24.8%) (14.3%) (3.48387)
328 5 65.6
0, 0, 0,
9. Law 206(628%) , 7, 515 (62 8%820 4.0% .\ (05 398283 31 130
10. Other Social . 450 1057 11555 6 75
0,
Sciences 403(89'6/0‘(6.5%) (91.5%) (5.6%) (7.8%) (2.56779 4299767 9 114
5469 172025 95.02778
Total q00%) 6927 (maguy 20498 T2(5) yocgio 5614342 9 225

Notes: * The 5 Optional Courses ofthe Economics Programme taken by 85 students
in the academic year were ignored exceptfor (%), once they substantially altered the
Total as well as the Economics statistics: the Total Mean enrolnent decreases
89.96104 and the Economics to 82.42857. Average credits almost do not changeto
2.95915 and 3.73007 respectively.

A sound Quantitative and Economics training seem to
have been soughtt they represent 21 and 17% of student
enrolment and weigh 25 and 21% of registered credits
respectively. A third covered area would be general
Management (15,1 and 12,2%); Accounting and Finance
would sum around 20% of enrolment. Marketing has 10%.

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books
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Ch1.Data formatting and programme characteristics

Other areas have lower importance. Proportion of mandatory
registration figures are varied and a perhaps illusive ¢ once
specific credit scores of optional courses must be attained in
each area.

In Fig. 1 we depict the credit rank distribution by scientific
area of the courses taughtt operating - in the academic year.
There are six credit score categoriest corresponding to (by
ascending order): 1.5 credits; 2; 2.5; 3; 3.5; and 4.

Credit Rank Distribution by Scientific Area

18
16 1

14 |

12 A
10 A [ ]

o N A~ O @
' ' ' ' '

AREA
[ ©NCRE1L  ®NCRE2 ONCRE3 |

Figure 1. Operating Courses

Figure 2 displays the corresponding distribution of
registered Business BA students.

A higher weight of low credit scores would concentrate on
Areas 6 (Operations), 9 (Law), 5 (Information Systems) and 4
(Marketing). Areas 8 (Quantitative Methods), 7 (Economics),
3 (Accounting) and 2 (Finance) would represent more
important courses.

Confronting the two di agrams, Areas 1 (Management) and
4 (Marketing) would be overly represented by small courses

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books



Ch1.Data formatting and programme characteristics
t possibly optional -, with a higher course representation
relative to registered student enrolment.

Credit Rank Distribution by Scientific Area

1600

1400

1200

1000 A1 —

800 1 —

600 1 —

400 1 —

200 1

AREA

| ONCREAL B NCREA2 ONCREA3
Figure 2. Registered Students
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Informationrcontentof
variables; and
observations;: Bundlés

and clustens

Introduction

n the four followingsub -Ul EUDPOOUOWE wi PUUU w’

data is provided by principal components decomposition

for each of four of the main categories in which the
variables were classified: operating characteristics,

x UOT UEOOI wUUEUUUOwWUI EET 1T UUZ w xU
Usually, a smaller set was tried, including only the variables

of the group and some others that were considered crucial, of

all (except the syllabus information) sub-groups.

In a final sub-section, a juxtaposition of variables from all
categories is reported, including student performance
indicators along with relevant variables from all other groups.

Attention was given to the 10 dummy variables identifying
the course affiliation to the programme scientific areas. In
estimations that, a priori, would involve operating mode
variables ¢ defined for the 82 or 87 semester observations-,
we also included the corresponding duplicated (annual)



Ch.2. Information content of variables and observations: Bundles and clusters
information: both could ha ve impact per sein the semester
performance of each courset and in fact they do.

In brief, principal components are variables formed as a
linear combination of a given set, created in such a way as to
be orthogonal ¥ i.e., independent or uncorrelated ¢ between
each other and exhibiting the same total variance as the
original system. Those with higher variances are the more
important and therefore components are ordered and
retained in descending variance magnitude ¢ until they
represent at least, say, 60%of the total (sum of all) variance(s)
and/or if they have a higher than the average variance of all
the original (all the components) variables.

The importance of the representative components to each
variable, once each original variable can also be seenas a
perfect linear combination of those same uncorrelated
components, is inferred from the simple correlations between
each variable and the component, the factor loadings; we
signal for each variable the most important component with
dark shading and the next most important with a milder
shade. The relative importance of the variables to explain the
variance of each of the components is also reported in
contiguous tables ¢ see Martins (2012) for further details; we
signal in these with a dash those variables that, being more
important in each column, account for at least 60% of the
explained variance 1.

YEUDPEOE] w i GUEOUwW Uil 1 PUw OUOEIT U
EOOx OOl OUwPUwIl @UE O wUBd u W YIEWE O W

YEUPEEOI UAwWOI wUi | wbOxUUWYEUDEEC

1 An alternative procedure would be to signal those that account for more
than 1/137 = 0.0073t 137 are the total number of variablest of the
EOOxOOI OUzUwWwYEUDEOEI 6 10

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books



Ch.2. Information content of variables and observations: Bundles and clusters

Complementarily, a visualization of the first two
components allowed to interpret area homogeneity. The
exogenous- clustering in scientific areas was inspected by the
application of a stepwise discriminant analysis algorithm to
the most important principal components. Given the
importance of course credit scores in the graduation system,
we reproduced the same procedure by the implied categories
of the credit score ranking of the operating courses in the
2000/2001 academic year. Means and standard deviation of
the variables categories by each of the two classifications are
reported in Appendix 3, A and B respectively.

Operating characteristics

Variables

Only a table of results is present for this sub-group ¢+ Table
2. Eight componentsare enough to explain 60% of the overall
variance of the 137 variables; 25 components have eigenvalues
higher than 1. We present the factor loadings and the
explained variance for the first 20 components.

The first componenis essentially associated to ourse size
and curricular importance. It is positively associated to
registered students (SIC, ICD), session multiplicity (TURPTP),
credit score (CREDIT), compulsoriness (OBRIG1),
Theoretical-cum-applied rather than Theoretical -Applied
(AULTP has a negative loading) and lecture time (HTOT,
3. +30w . 1#ABWHEPOUUI wUEUT UwEUI
OO0PI UAWEOEwWO! EOwl UEET Uwm, $#z UKL

Being required for downstream courses (PROC), as
structuredness (NPREC and NPROC), even if highly
influenced by the first co mponent, do not account for as much
of its variance. The same occurs with teachers profiles: the
courses rely relatively more heavily on women teaching
(PMU), and on teachers with higher hourly workload (HPDO,
AHPDM).

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books
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Ch.2. Information content of variables and observations: Bundles and clusters

Typical areas linked to the component are Area 8 ¢
Quantitative Methods -, positively, and, opposite to the
component, area 4¢ Marketing. The second curricular year
(ANO2) seems also more linked to the component.

The second componeistassociated to intensive teaching. It
intensity (PPTPHLE, HTPPD, HDPTP), and Business
specialization (PACGE, ALDPC, AHDPC, ALHPC), and also
to high student frequency per teacher (ADTO, AHDPTP;
ALPDM) and hours per teacher (HSPDOC); negative with
(exisUT OET w Of Aw %OOEOwW / UOT UEOOT w
Thursdays seem opposite to the pattern (ALDSEM4P).

Typical area linked to the componentis Area 9 ¢ Law -, in
an opposite pattern.

Thethird componenisolates Area 1¢ Management, that has
relatively late sessions (HDIA8P, ALHDIA8P; HDIM,
ALHDIM, HDIH4P, ALHDIH4P), possibly few classes on
Wednesdays (DSEM3P, negative).

The fourth componenis also dominated by scheduling
effects, with a positive influence of third time classes
(HDIA3P, ALHDIA3P; HDIH3P, ALHD IH3P), negative of
first time ones (HDIALP, ALHDIAL1P; HDIH1P, ALHDIH1P),
possibly few classes on Tuesdays (DSEM2P, negative). It has
a mild influence of Area 10 ¢ Other Social Sciences /
Independent Studies.

Other areas isolate themselves. Strong weekly efects show
up within the ninth componenwith Area 5 - Information
Systems, negative ¢ with late hours (negative HM and
ALHM) and in the fourth year (negative ANOA4).

OUOwOI whbOUI Ul UUOwWUI EET T UUzZ w@
tenth componentith a positiv e relation to Area 2 ¢ Finance,
opposite to Areal0+ Other Social Sciences.

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books
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Bundles and clusters

Characteristics

Ch.2. Information content of variables and observations

Table 2. P

ing

| ComponentsOperat

rincipa
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Bundles and clusters

Characteristics

Ch.2. Information content of variables and observations
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Bundles and clusters
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Ch.2. Information content of variables and observations
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Bundles and clusters

Table 2. Principal ComponentsOperating Characteristics

Ch.2. Information content of variables and observations
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Ch.2. Information content of variables and observations: Bundles and clusters

Observations

We plot in Figs. 3 and 3.1 the first two components (the
first, main, PC against the second one) derived for the
Operating Variables set. In Fig. 3, the observations are
identified according to the course numbering attributed in
Appendix 1; in Fig 3.1 we identified them with the area
affiliation (also reported in the Appendi x).
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Figure 3.

Visual inspection would suggest 4 -5 clusters:

Cluster A, with low ratings of both components, with
observations from Area 9 (Law).

Cluster B, with low ratings in the first component, high in
the second, with observations from Areas 1 (Management), 2
(Finance), and 4 (Marketing).

Cluster C, with medium ratings of both components, with

unique predominance of Area 10 (Independent Studies) and
possibly 3 (Accounting).
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Ch.2. Information content of variables and observations: Bundles and clusters
Cluster D, with high ratings in the first component,
medium in the second, with observations from Areas 7
(Economics) and 8 (Quantitative Methods).
Cluster E, with medium ratings in the first component,
high in the second, with observations from Area 8
(Quantitative Methods).

Operating Characteristics
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Figure 3.1

To clarify the affiliation and also weigh the influence of
other components, we applied a discriminant analysis
UOI xpDUIT wxUOET EUUT wOOwWUT 1 wi pUU
in the following figures of the sub -section.

100% of original grouped cases were correctly classified.
The most important variable for discriminatory purposes
apears to be PC1, followed by PC11 and PC15. Only the 17
component was left out.

In terms of operating mode, areas 4+ Marketing -, 5¢
Information Systems ¢ and 1+ Management¢ cluster together,

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books
24



Ch.2. Information content of variables and observations: Bundles and clusters
with relatively low scores in the first discriminant function
and high in the second.

Areas 2t Finance-, 31 Accounting ¢ and 6 ¢ Operations
have negative scores of both functions and cluster in the third
guadrant.

Areas 8¢ Quantitative Methods ¢ and 10¢ Independent
Studiest have close centroids, as well as area 9 Law, all in
the first quadrant.

Area 7 + Economics -, stands isolated in the second
guadrant.

Overal Business areast 1 to 6- have negative scores of the
first discriminant function, which may categorize
(symmetrically) business specialization.

Areas 2, 3, 6 and 7, in general more guantitative, have
negative values for the second discriminant function ¢+ and
may be sought to characterize (also symmetrically) the
operating features required for teaching of quantitative
content.

Variables Entered/Removed®©?

Wilks' Lambda
Exact F Approximate F
| Step | Entered | Stafistic df1 daf2 df3 Statistic dfl df2 Sig. | Statistic dfl df2 Sig.

1 PC1 .589 1 9 72.000 5.590 9 72.000 .000

2 PC11 371 2 9 72.000 5.060 18 | 142.000 000

3 PC15 214 3 9 72.000 5.282 27 | 205.078 .000
4 PC9 142 4 9 72.000 4931 36 | 260.312 000
5 PC3 .095 5 9 72.000 4733 45 | 307.283 000
6 PC2 .063 6 9 72.000 4.626 54 | 346.228 .000
7 PC10 .037 7 9 72.000 4.780 63 | 377.824 000
8 PC14 .023 8 9 72.000 4.815 72 | 402.959 .000
9 PC18 .015 9 9 72.000 4.790 8l | 422571 .000
10 PC13 .010 10 9 72.000 4.791 90 | 437.545 000
1 PC7 .006 1 9 72.000 4777 99 | 448.667 .000
12 PC19 .004 12 9 72.000 4.790 108 | 456.608 000
13 PC16 .003 13 9 72.000 4.845 17 | 461.927 .000
14 PC8 .002 14 9 72.000 4.883 126 | 465.085 .000
15 PC6 .001 15 9 72.000 4.943 135 | 466.459 000
16 PC5 .001 16 9 72.000 4.975 144 | 466.354 .000
17 PC4 .000 17 9 72.000 5.072 153 | 465.020 000
18 PC20 .000 18 9 72.000 5.110 162 | 462.659 000
19 PC12 .000 19 9 72.000 5.086 171 | 459.435 .000

At each step, the variable that minimizes the ov erall Wilks' Lambda is entered.
a. Maximum number of steps is 40.
b. Maximum significance of F to enter is .05.
C. Minimum significance of F to remove s .10.
d. F level, tolerance, or VIN insufficient for further computation.
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By credit ranking, the plot of the two first components
see Fig. 3.2, where for each observation we signal (in
accordance with previous designation) 1 as corresponding to
a course worth 1.5 credits; 2t0 2; 3t02.5;4to 3;® 3.5 and 6
to 4 - seems to show some homegeneity of courses worth two
credits, but an unclear clustering for the others.
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Operating Characteristics
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Figure 3.2.

Applying discriminant analysis along the credit score
categories, 95.1% of the cases are correctly classified the
exceptions are one course within Credit class 2, classified in
class 4; one course of class 5, classified in class 3; two courses
of class 6, classified in classes 4 and 5 respectively. Now,
components 1, 2, 4 and 5 are the first to enter.

Centroids are quite distinct ¢ even if no clear increasing nor
decreasing pattern by any of the discriminant functions
individually seems to exist.
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Ch.2. Information content of variables and observations: Bundles and clusters

Variables Entered/Removed®¢

Wilks' Lambda
Exact F Approximate F
Step | Entered | Statistic df1 df2 af3 Statistic df1 df2 Sig. Statistic df1 2 Sig.
1 PCL 301 1 5| 76.000 | 35219 5| 76.000 .000
2 PC2 142 2 5| 76.000 | 24.758 10 | 150.000 .000
3 PC5 095 3 5| 76.000 18.363 15 | 204.683 .000
4 PC4 067 4 5| 76.000 15.329 20 | 243.063 .000
5 PC13 047 5 5| 76.000 13.720 25 | 268.970 000
6 PC15 .034 6 5 76.000 12.728 30 | 286.000 .000
7 PC8 024 7 5| 76.000 12.076 35| 296.893 .000
8 PC3 017 8 5 76.000 11.655 40 | 303.559 .000
9 PC14 012 9 5 76.000 11.658 45 | 307.283 .000
10 PC11 .009 10 5 76.000 11.159 50 | 308.931 .000
1 |PC12 007 1 5| 76.000 10.717 55 | 309.086 .000
12 |PCé 006 12 5| 76.000 10.328 60 | 308.148 .000
13 |PC10 004 13 5| 76.000 10.09% 65 | 306.396 .000
14 |PCY 004 14 5| 76.000 9.828 70 | 304.028 .000
15 |PC17 003 15 5| 76.000 9.602 75 | 301186 .000
At each step, the variable that minimizes the overall Wilks' Lambda is entered.
a Maximum number of steps is 40.
b. Maximum significance of F to enter is .05.
C. Minimum significance of F to remove is . 10.
d. F level, tolerance, or VIN insufficient for further computation.
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Ch.2. Information content of variables and observations: Bundles and clusters

Programme status

Variables

tul + WYEUDEEOI Uwpbi Ul wUI O1 EUI EwU ¢
/| UDOEDXxEOQWEOOXxOOI OUUwWUI UUOUUWEL

The first componentepresents course size (ICD), and of
total failures (REPD) more than approvals. It characterizes
mainly the first and second year (ANO1, ANOZ2), and
mandatory courses (OBRIG1). It is more associated with
required courses for downstream access (PROC, NPROC}
specially, in cumulative terms, in areas 1, Management, and
4, Marketing (ARPRO1, ARPRO4; ARPROD4) -, in
operationaltermsaswell ¢ ( - " " / 1 . # zdddbicoussEsd w
with heavier weekly hours of class (HTOT). It is positively
related to distance to the end branches (ORDDESC), and
negatively to semester-rank slack (DS2PREC, DS2PREC?2).

The second componeobngregates the complement effect of
restricted access by upstream constraints (PREC, NPREC),
negatively related to its existence, and freedom from
Ul UOUPEUPOOUW p+(517UAKA8Bw( OwbdUw
fashion, in courses of area 1, Management (ARE1)and also 4,
Marketing. Relative freedom from upstream restrictions are
first year courses (ANO1, positive).

The third componentis consonant with credit score
importance (CREDIT), and theoretical sessions (AULTP and
AULPTP have negative coefficients). It is operationally
Ei Il TEUIl EwEawUxU0UI EOQwUI gUBUI Ol
evident in courses of area 7, Economics (ARE7), opposite to 6,
Operations, and 10, Other Social Sciences.

The fourth commnentis associated to area 7, Economics,
particularly restricted in operational terms (REPPREI).
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Ch.2. Information content of variables and observations
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Bundles and clusters

| ComponentsProgramme Status

Ch.2. Information content of variables and observations

Table 3. P
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Bundles and clusters

| ComponentsProgramme Status *

Ch.2. Information content of variables and observations

Table 3.1.P
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Bundles and clusters

| ComponentsProgramme Status

Ch.2. Information content of variables and observations

Table 3.1.P
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Ch.2. Information content of variables and observations

Table 3.1.P

rincipa
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Ch.2. Information content of variables and observations: Bundles and clusters

Observations

3T T wxOOU WOl wOT 1T wOPOwWI PUUO W/ " 7
area affiliation of each observation ¢ Fig 4.1¢ we can conclude
the following clustering:

Cluster A, with low ratings of both components, with
observations from Area 1 (Management) and 4 (Marketing).
Interestingly, the observations have a radial location towards
the origin.

Cluster B, with low ratings in the first component, high in
the second, with observations from Areas 7 (Economics), 8
(Quantitative Methods), 9 (Law) and also 10 (Independent
Studies).

Cluster C, with high ratings in the first component, low in
the second, with observations from Areas 2 (Finance) and 3
(Accounting).

Cluster D, with high ratings in the both components, with
observations from Area 7 (Economics).

Observations of Area 10 are disperse through all clusters.
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Ch.2. Information content of variables and observations: Bundles and clusters

96,1% of original grouped cases were correctly classifiedt
exceptions being two courses of Area 1 (one classified in Area
2, the other in Area 10) and one course of Area 10 (classified
in Area 1).

The most important variable for discriminatory purposes
appears to be PC9, followed by PC11 and PC5. All 20
component were introduced.

The plot of the scores of the first two discriminant
functions provided a sort of radial clustering with centre in
areas 1t Management+ and 10- Independent Studies.

A firstr ay spreads through 4¢ Marketing ¢ towards area 7
¢ Economics.

Another through 8 ¢ Quantitative Methods ¢ to 3 ¢
Accounting.

Areas 2t Finance-, and 6¢ Operations - are the closest to
the other isolated Area 9¢ Law.

Variables Entered/Removef®®?

Wilks' Lambda
Exact F Approximate F
| Step | Entered | Stafistic df1 df2 df3 Statistic df1 df2 Sig. | Statistic df1 df2 Sig.

1 PC9 217 1 9 67.000 19.469 9 67.000 .000

2 PC1L .085 2 9 67.000 17.825 18 | 132.000 .000

3 PC5 032 3 9 67.000 15.936 27 | 190.476 .000
4 PC10 011 4 9 67.000 15.899 36 | 241575 .000
5 PC8 004 5 9| 67.000 15.468 45 | 284917 000
6 PC3 001 6 9| 67.000 15.795 54 | 320733 000
7 PC14 000 7 9 67.000 16.240 63 | 349.663 000
8 PC2 .000 8 9 67.000 16.911 72 | 372545 .000
9 PC4 .000 9 9 67.000 18.067 81 | 390.258 .000
10 PC7 .000 10 9 67.000 19.204 90 | 403.634 .000
1 PC12 .000 1 9 67.000 19.073 99 | 413.407 .000
12 |Pcé .000 12 9| 67.000 18.881 108 | 420.207 .000
13 |PC13 000 13 9| 67.000 18.875 117 | 424558 000
14 |PC1 000 14 9| 67.000 18.883 126 | 426.890 000
15 PC20 .000 15 9 67.000 18.732 135 | 427.556 .000
16 PC16 .000 16 9 67.000 18.351 144 | 426.843 .000
iy PC17 .000 v 9 67.000 18.229 153 | 424.981 .000
18 PC19 .000 18 9 67.000 18.146 162 | 422.162 .000
19 |PC18 .000 19 9| 67.000 17.995 171 | 418538 .000
20 |PC15 000 2 9| 67.000 17.940 180 | 414.236 .000

At each step, the variable that minimizes the ov erall Wilks' Lambda is entered.
. Maximum number of steps is 40.
b. Maximum significance of F to enter is .05.
C. Minimum significance of F to remove is .10.
d. F level, tolerance, or VIN insufficient for further computation.
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By credit score ranking, the first two components would
seem to be insufficient to provide an adequate credit score
clustering ¢+ see Fig 4.2. Nevertheless, an increasing credit
score seems to be visualized if we move from the south-west
to the northeast of the picture.
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Applying discriminant analysis to the first 20 components,
89.6% of the cases are correctly classified the exceptions are
two courses within Credit class 2, classified in classes 1 and 4;
three courses of class 3, two classified in class 4 and one in
class 5; two courses of class 6, classified in classes 1 and 5
respectively.

Centroids are quite distinct ¢ classes 2,4 5 and 6 seem to
rise with the first discriminant function.
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Variables Entered/Removed®c

Wilks' Lambda
Exact F Approximate F
Step | Entered | Statistic dfl df2 df3 Statistic df1 df2 Sig. | Statistic df1 df2 Sig.
1 PC3 616 1 5| 7L000| 8843 5] 71000 000
2 PCL 386 2 5[ 7L000 [ 8547 10 | 140.000 000
3 PC2 239 3 5] 7L000 8.653 15| 190.880 000
4 |PCs 145 4 5] 71000 8.938 20| 26480 000
5 pPC4 093 5 51 71000 8.993 % | 250.3% 000
6 pPC7 059 6 5] 71000 9.110 30| 266.000 000
7 PCY 035 7 51 71000 9,633 35 | 275.860 000
8 PC6 026 8 5] 7L000 9.265 4| 281764 000
9 pCll 019 9 5] 71000 8.953 45| 284917 000
10 |PCl0 016 10 51 71000 8.480 50 | 286128 000
At each step, the variable that minimizes the overall Wilks' Lambda is entered.
a. Maximum number of steps is 40.
b. Maximum significance of F to enter i .05.
C. Minimum significance of F to removeis .10.
d. F level, tolerance, or VIN insufficient for further computation.
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Teaancrhealissd profil es

Variables

BITEETT UUzwxUOI POI Uwpkl Ul wEOOUSB
145 variables, included in the PC decomposition of Tables 4
and 4.1 below.

Thefirst componentasusual, shares the influence of course
size (SIC, ICD), credit score importance (CREDIT), and
compulsoriness (OBRIG1); it is representative of courses with
theoretical sessions (AULTP and AULPTP are negative), and
high student-hour intensity per teacher (AH DTO). Teachers
involved are typically women in a higher scale (PMU, NMU)
than in other courses, with lower professional category
(CATME), specially requiring more teaching assistantship
(ASSES, ASSI, PASSI); regency is held by longetenured
professionals (ANTRG).

The component is dominated by an Economics flavor
(DOCEC, RGDEC, PDOEC, PECDS), and possibly, career
professionals with higher workload (HPDO, HAPDO, etc.)
and multiple teaching assignments (D4DIS, DM1AR, PD4DIS,
PDM1AR). In fact, Area 7 - Economics - rates high in the
component, along with and in the same direction as 8 #
Quantitative Methods.

The second componejdins influence of course teachers
with heavy hourly workload (HSPDOC), of courses with high
student and student-hour intensity per teacher themselves
(ADPTP, ADTO, AHDPTP, AHDTO). Is strongly related
while opposed to invited teacher status (CONV, PCONV,
negative) and teachers with only one course in the year
(D1DIS, PD1DIS)t being particularly restricted by weekly
and daily scheduling -, and to Area 94 Law.

The third componentopposite to area 9, Law, relies on the
importance of MBA graduates as teachers (MBA, PMBA),
teaching assistant status with course regency (ASREC,
PASRE)t in general low qualification (GRAME, negative and
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also CATME) - and characteristic of areas of Business
specialization (AHDPC). If any it is opposed to PhD holders
(DOUT, PDOUT, negative).

The fourth componenhas a somewhat opposite pattern to
the secondt weight of assistant professors (PAUX, PPAUX)
is important, and scheduling effects as well.
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Ch.2. Information content of variables and observations
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Bundles and clusters

Ch.2. Information content of variables and observations

| Components3 1 EEI | UUZ w/
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Table 4. P

0ST'0- 9900 FET'O- 9200 9%0°0 00T'0 o0 FCT0- SIE0 EF0- TITO0- 04100 08TO-  ¥%T0 9%0°0 €120 9950  8SC’0-  F80'0  ¥E00- Xnvd
Z6T°0  80T'0- 6200~  8Z€°0  Z0T'O- 1020 8210 ¢ST0 900 TEO'0- 6000~ BETO €0T°0  900°0- 8FT'0-  8GTO-  TIETO- S09°0  SF00- S80°0- DHASV
94€0- L1000 6F0°0-  TIC0- €600~ 9500 €10 880°0 8ET0  S0C0- €00 0£T0-  ££000-  60T°0-  S4T'0 €000 FIOD-  €90°0- IO | SEL0 IS5V
9T 0€00 9900 [aaa] €EC0  FITO-  e0C0- €900~ 80C0-  £L0C0  eZ000-  990°0  e€0°0- 9510 FEE0 [&:Ta] €ET'0 €810 Z8C°0- | 9IS 5355V
F0T0-  9%C0- TET0 0100 €610~ | €£F0-  6IT0- 0ET'0-  FET'0 G810~ TE00 we0 660°0  €1T°0-  08€’0  TLT'0-  F¥6T'0  TLT0-  F£0°0 9600 DHADV
ETo LEC0 ££000- OFO0- 85O0 8/C°0  LO0O-  FLOO 19000 FOT'O- 8200~ €600~  TSE€0-  £0T°0 Tcoo 0420 66C0 | €95°0-  €9T°0- 0900 1noa
8¢00-  <O0T0-  FOT'O- 6800~ 8010~ 86C0 0810 S¥C0 | €5€0- | 9¢¢0- ¥CE€0  9ZT0- FOT'0 09T°0-  90C0  OFI'0- €900 9S0°0- 04T Zef0 ISaW
9€0'0  T100-  O0FE0- 0TIT0 610°0  6CE0-  €8T'0- 1000~ SS00 0ET'0 080°0 890°0  FEE€'0- 0000 661°0 66270 oo 90%0 /FT°0- £200 VAN
FET'0 26T°0 400 61C°0  8SE'0-  EF00-  TI00 0100 6.T°0 8TT0 1000 €F0°0- 61000 Z9T°0-  OTT'0  Z90°0-  OTT'0-  98€°0- 6000~ = 84F0 250d
94000~ €CT0- Teco  1€00- 19¢°0  ¥€00- <100 6000 880°0  £S0°0-  SIE0- 8000 60C°0 <0T0 w00 €000 T1200- ¥FF0  S8T°0- | 9850 oIl
C10°0-  LET'O- SITO FFT'0 900~ FICTO 9F1'0 €20~ FF0'0- 99T°0-  FCT0- 90T°'0  920'0- 100D~ 6FED 8100 960°0- 6110 66T°0- | €£9°0 NINN
L1000 €200~ €570 62410 6IT'0-  ¥9T0-  AFT'0 2000~ 610 9%0'0  FLE0-  FCO0- | S0F0 FA0°0  9€T°0- FL00 €60'0  00T'0- 000~ FL0°0- 0139V
8400 <Cd’0- 19070 eST'O- CITO €0 LETO- 190 P00~ 99¢0 CF0'0 8500 FLC0 000 S80'0-  E€8T0 ¥E00- | SIE0- I8C0- ell0- 614V
T0T0-  del'0 eF 10 1o SIro 610 SFT'0-  FICO  8€€0- 910~ ZL000-  00C0  FFI'O- T0C0-  €8E€0-  FIT0 S€00- €800~ S4T°0 F8e0 STIV
¥80°0- 86I'0 €60°0- FA00 60T0- 88T'0-  SET'O0  OIT'0-  ZITO 0570 020 9€00- %000 6700 80 TZC0-  SO0T'0-  ROFO-  [E0'D- | ZOFO £39V
08T°0  T¥00- 9900~  eel’0 6FT°'0 8000~ ¢Z00  F®LT0- 0900 | FECO  e0T0- e80°0 80T'0- 9¥0°0- <200 [az0] Tero €020 €el’0- 83900 EEL S
91C0  LFI'0- | €eel ero 6500 6600 08¢0  €F00-  Ze00  £80°0- ZeT'0  6EC0-  SIT0- 040 FOU'0- 8T00 ZFOO- €700 F00'0  FLO0- STIV
7500 Sc0'0 9F0°0-  ¥R00 €00 64T0- 8100 0700 €6000  SZ0°0- | OI€0 0€0°0 LIT°0 182°0- 0ST'0 SFI°0- €800 €600 S1T0  BOE0- FIAV
¥80°0  6TC°0-  6G0°0- €00 98070 9200 €910 | LFED-  TIE0-  6E0°0- €610 900 6600 €600 £20°0 FPO'0 6ETO-  ZFCO 800 €110 €3IV
1900 9910 9F1'0- <900 ZL200 9810 1S00- 9810~ 9T&0 €900 9900 SFC0 | TFI0- ZC00- weo 680°0 8200 9F0'0  Ze0°0-  SET'O- 3V
09T°0-  9ST°0 90T'0-  €£00-  69T°0-  TC00 600°0 9sT'0 06000 BZ0'0- | 99€0-  80T0- 78TO~ 94T0 FEO'0 800~ 60TO €40 €ET'0-  S8TO- TIIV
€000 SET'0 6100 TEED- 1900 FEO0- ZET0 960°0 L8T°0 1820 9620 1000 62100 0620 IET0  SIT°0-  FETO0 8970 8170 0700 2ddHy
9000 €10 €00 | ¥OFO- FITO rasl] 85C°0 050 800 owen €620 FP0°0 Zel'0-  F9T°0 8F1°'0  6II'0- 600 €10 2910 651°0 24TV
9€0°0-  CO0TO- S0 8eT’0 Feoo cotro €10 900 Cdoo- 900 9010 CeT’0 FITO-  Zgg'd- €800 1550 8€C0 6€0'0  COT'0- 9470 dAdHV
850°0-  LL00 ZEO'0-  €90°0-  TOT'0- Ze0'0 SIT'O- 990°0-  600°0 050°0 880°0 €ET'0 10 99T°0  F9€'0-  8CT0 Te00 €500 S6F0 990 WAdHY
0100 0¥0°0 8600  SFI'0- €900 ST o [Uaa] P00 LL00 €ST0 €110 £9€°0- 8000 €0E°0  ZIT'0- €900~ | £eS0 69¢°0 8600 dLIdH
€000 S0 FL00 sIT'0 9500 Foro 8110 8810 croo ¥00 £60°0 SIT°0 <00~ ZI€0- 09070 Fego S¥C0 860°0  080°0- | SESO- dad1v
100 700 L1000 L1000 FETO- OTO0-  SS0°0- 1800 9410 fxany] 6£1°0 9CT°0 LET0 9¥¢0  CEE0-  8ET0 06070 fxany 8690 1eo WAdTY
P00 ZL0°0- €EQ0- CET'0- £C00 CF0'0 0200 S0T'0- €50°0- €00 ero S0C0 €100-  ¢8T'0 88C0- TI00-  Ce00- 91¢0 <Fe0 24 0adHa
0cOd 61Dd 8IDd LIDd 91Dd SIDd ¥IDd €10d TIDd TIDd 0IDd 62d 8Dd 2Dd 90d 63d #0Od €dd ¢Od 1Dd

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books

47



Bundles and clusters

Ch.2. Information content of variables and observations

| Components3 1 EEI | UUZ w/

rincipa

Table 4. P

8LT0  LST'0- 9LT°0- S8T°0 10 Feoo Fo1°0 €670  £F00- €100 £FT0 960°0 08T°0 000 TIT0- 6STO- TEE0- SCF0 £80°0 68E°0- ISV
9EF0- 0300 €100~ E€FT0-  EETO- 000 Eida] o 10 $80°0- 6£0°0 88E°0-  6£0°0 T6T'0-  0S0°0-  €80°0-  ¥B0°0-  T000-  90T'O- | €950 ISSVd
6410 €10 Z8T°0 9900 <10 8CT'0-  [2€0- 0800~  ELE0- 08€0 ¥0TO- 7010 2000 €600 Qr0 09g'0 cL00 PET0  9CTO- 0ce0 Sdsvd
FOT0-  9£T0- 8970 FET'O-  APT'O- LEED-  960°0-  8GT'0-  SITO 88T°0- 200 =0j40] 090°0 T8T0-  €TTO0  EFTO- 867°0 902°0- §¢10 1910~ FIOVd
0tt’o SIC0 €600~  0L0°0- 9€C0 €400 9000 €600~ 1010 6FL'0- €600~ €0T'0- ZS€°0° ¥C0 €000 0810 €ET0 99570~ 0¢00 91C0- 1Noad
0600 ¢sr'o- 16’0~ EFT°0- €ST°0- €0€0 6£T°0 FT0  29€0 €600 SST°0 LIC0 940 9LT°0" 1200 €TI0 €F0°0-  C¢10'0- 9000 8100 ISFNd
5900~ €700 C0€0" €7C0 0E00-  ¥6CO-  €CTO- 0600 0F0°0- 6910 L1T0 ¥9T0 80€0- 9800 CI00 09¢’0  68T°0° 64E°0 €800 90 VaNd
661°0 [uzan) €ET'0 760 I8€0-  €/00 €200 6500~ @610 €00 ¥C0'0-  F8O00- 6500 1020~ 0200 T00'0  6IT°0-  08€0- 0€0'0 £2€°0 D50dd
aaroe- 8Iro- STE0 F90°0- €0 S50°0- €00 9100~ BIT0 0100 | EF0- 59070~ €670 €FC0 T9T'0-  FET0- T60°0- ¥r0  9TT0- S&E0 JI'ld
§7¢0  ZITO0- <000 ST00- 9000 0100~ 8700 €10 94¢0  TSU0- FEOO- ¢8C0 /9T0- 9000  €8C0 Fasoy) 6410 TE90- 8810 /910 DALVO
100 6£0°0- SCT'0-  €F0'0-  OF0'0- 9¢0’0  Z0T°0- 1900~  LEO0-  T9T°O S1€0 9¥T'0  ¢LT'0- 99000  CEE0 €T0 e 0c90-  [200 €80°0~ DAVID
9810 9€0'0- 6700~ 0610 0ve’0  TS00- PLT0 87E0 SET0 PO TOTO- 9£0°0 F9€°0 TEC0- €600 FL00-  BET0-  S6L0- §70°0 S8E°0 DULNV
Scro 8100~ €100 £90°0- Z8€°0 I8T'0- 601°0 61€°0 19¢°0  TIU0-  ZE0°0- @ro 9G€°0 TCT0-  S6C°0-  8¥00- 000 £8¢0-  1IT0 S6C0 2dadar
960°0 500~ 06T°0 830°0 £50°0- 6FF0 9870 SFE'0-  TIZ0- 9800~ TITO- G000 Ze00- FOTO-  STTO 20000 €9T°0- ¥6C0  9ST'0-  €FT0 noaa
<000~ 6100 600°0- €600 0800 600~ C00°0- 91T'0 8100 6000~ CE00-  ZZ00-  F¥S0°0- 0€00 8EE0 6900 8eT0 1800 SCE0- = 980 0Lo0d
1100 8200 6C1°0- 8100 §900- [FC0- /800 8T00- 8400 610~  610°0- 0900 900°0- 10€°0 ¥8I'0  FSE0- €810~ 29070 S00°0 S¢L°0 1azsa
9000 ZFOO- €600 2010 Z8T°0 wtTo 8900 ¥4T0  0FP0°0-  ZE0°0-  ZC0'0-  €80°0- 9900~  ¥0C0-  06C°0 9.£0 £2€0 SST0 9270 | S8F0 1arsa
Z000-  €€0°0- 8CU'0- ¥E0'0-  FL0'0- 99¢€°0- 10000 ST00- 6600 €100 ¥ero €800 9000 ¥8T°0 91€0 /60 TET0- 91T'0-  AI00 €040 sIara
0v00 900 8700 ¢ro fC00- 96C°0  QET'0- 8¢r0 780 0¥E0- 9T 0" €¢00  TE00- 68770 8¢1'0- 9410 Z£00- 0600 01’0 £L€70 sIaed
9500~ ¥90°0- 2900 0€0°0 ovro ST00- e oot'o oo 64T°0  BLT'0- 4600~ Te€'0- | £6F0° | 0910 To0co 0200 1000 €S0 LEFO SIaza
#¥0°0 Se0’0 81070~ 1500 8€0°0 9F¥0°0  SLC0- 60000 TOT'0- S0 Y00 0100~ SLE°0 2neo ¢LT0 90¢'0 ¥Ieo ¥9T'0 | €€S0- | 9€00 siata
ST00 8IC0 1610 £90°0 €0T°0  ZI00-  CE00- 2000 0CC0- 9400 FIOO- 06070 0600- S80'0- SZe0- 900 €10~ €8€0- FLO ws0 24as3a
oo 0ET'0-  L00° €810 €Cro- 1200 19¢0 #8100~  ¢€FL0 60T°0  0T0°0" 1100 0cr'o- 0£0°0 €LC0 6510~  ¥00°0- 6400 9100~ | 9990 AVING
2000 9€0°0- €000 L300 8500 Te00- 641°0 €10 ¥S0'0 £e0°0 SST'O- £C00-  BI€0-  S6T0-  ¢SC0 CFO0- TRO0- SC00- 900 8080 5¢00d
rTo- SITo 2100 €800 €¢0'0- €010 860°0° ¢cc’o 0sC0- 8810 SE0O- <800 110~ 99000 9500~ SZU'0-  SC€0-  FEEO- 000 5290 S123d
800 651°0 <00 €10 oo TR0 8800 €8C0 S0T'0- etT'0r 8€0°0 el0 6510~  ZA00- €200~ LETO-  0ET°0-  0LE0- (] €CL0 23204
€900 €010 FOT'0 L£000 FI00- 9800  0S0°0- 0£00 0070~ 1910~ TET'O-  ZZ0°0- | 60€0° 19000 CETO-  CLT0- 20070 ¥ECO  LSC0- 9T00 OTIANN
0¢0'0 FFO'0-  S80°0- 8/T°0 €10 T60°0- [ €400 6£0°0 1000~ OF00-  8ET'O- 810 oo LET0 80¢'0 ce0’0 ¥61°0 | LISO- | 88%0 ANOD
L61°0 cloo- P10 L9T°0- £80°0 SET'0-  <C1'0- €ET0 <E00 0610 6200 90e’0  FOT'O- €FT0- 60C0 T€0°0-  CIT°0- | €860 49¢0- Le2°0 S5Vd
0¢0d  61D0d 8IDd Z1Dd 91D0d G1O0d ¥#IDd  €1Dd TIDd T1Dd 01Dd  6Dd  82d  LOod  90d  S0d  #O2d  €2d  T0d  1Dd

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books

48



Bundles and clusters

Ch.2. Information content of variables and observations
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Bundles and clusters

Ch.2. Information content of variables and observations

Table 4. Principal Components3 | EEIl | UUZ w/
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Bundles and clusters

Ch.2. Information content of variables and observations

| Components3 1 EEIT | UUz w/

rincipa

Table 4.1.P
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Bundles and clusters

Ch.2. Information content of variables and observations

| Components3 1 EEIT | UUz w/

rincipa

Table 4.1.P
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Bundles and clusters

Ch.2. Information content of variables and observations

| Components3 1 EEIT | UUz w/
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Bundles and clusters

Ch.2. Information content of variables and observations

| Components3 1 EEIT | UUz w/

rincipa

Table 4.1.P

0000 000 beniail 1000 ST00 000°0 0000 €00°0 £00°0 2000 0100 €100 S00°0 S00°0 2000 FLo0 1100 9000 £T00 0000 dgvIaH
0000 0100 0000 1000 THO 0000 SEC0 F00°0 1000 oo F00°0 8000 0000 Fioe 000°0 hgzea) <000 9000 20070 0000 d/¥IaH
600°0 9E0°0 1000 000°0 €000 €00°0 9000 120 000°0 700 €£00°0 0000 900°0 S00°0 000°0 £00°0 0000 1100 0000 7000 dovIaH
<000 €100 0000 0100 <000 1200 £00°0 000 000°0 000 S00°0 €000 ZT60 0000~ SE6°0 2100 9000 £000 2000 0000 deviaH
pauinil 000 100 paniail 0000 900°0 2000 900°0 000 €000 €000 6000 $00°0 1000 | €€6°0 €000 7000 £000 €00°0 so0'0 dyVIaH
2000 000 €000 STH0 £00°0 1000 €100 000 1000 0000 w000 1000 10 1100 €00°0 0100 F00°0 000°0 o0 0000 devIaH
000 1000 <000 800°0 1000 000°0 T €00°0 000°0 0000 7100 <000 1100 [AL U, 2 as) 0000 1000 000°0 §TO0 0000 dzviaH
1000 €€0°0 0000 €000 000 9000 0000 1000 €000 £00°0 000 0000 TI00 0000 w00 6000 FE00 S00°0 0000 0000 diviad
000 1000 0000 1000 €000 €000 0000 0000 0000 1000 0000 €000 0000 0000 €000 9000 €000 £000 00070 2ot IH
0000 o0 1000 1000 1000 1000 0000 000 €000 1000 000°0 <000 9000 £L00°0 £00°0 1000 F00°0 oo TEOO <100 OadvH
€000 000°0 1000 000°0 0000 000°0 1000 2000 1000 2000 000°0 2000 000°0 0000 2000 1000 1000 0000 0000 SEO00 OadHY
0000 000°0 0000 000°0 0000 000°0 1000 000°0 600°0 0000 000°0 1000 2000 1000 €00°0 2000 €000 000 10070 TEOD oad1v
0000 €000 £00°0 £00°0 0000 €100 9000 0000 1000 1000 F00°0 0000 k-32a) 0000 F100 £00°0 1000 iyaiail €000 <000 dIdVdH
1000 F00°0 0000 0000 €000 0000 1000 000 000°0 1000 000°0 <000 €000 £00°0 900°0 0000 0000 1000 0000 EE00 OLVaH
0000 1000 1000 000°0 €000 000°0 0000 000 000°0 000 000°0 2000 000°0 S00°0 900°0 0000 0000 £00°0 0000 £E0°0 OLOdH
0000 1000 0000 0000 €000 000°0 0000 000 000°0 <000 000°0 000 1000 0000 0100 0000 0000 900°0 000°0 DEDD d1dOaH
8000 €00°0 000 1000 0000 000°0 1000 000 000°0 0000 £00°0 1000 600°0 000 000°0 9100 10 1000 8100 €100 NVsIa
2000 1000 €000 w000 1000 £00°0 000 800°0 1000 €000 1000 1000 1000 oo 1000 100 600°0 000°0 000 0100 il
€000 1000 ST00 F00°0 000 €100 0000 €000 BTO0 1000 F00°0 0000 w00 oo 000 BT00 S00°0 1000 1000 €100 1a¥ad
<00 0000 6000 1000 1000 TE00 0100 oo | TE6 ST00 6100 000 000 7000 000 800°0 1000 0000 9000 1000 1acad
<000 €000 1000 0000 9000 000 Lgaea) 0000 1000 T 9000 0000 TEXD <000 000°0 6000 00 0000 20070 0000 Idedad
1000 F00°0 1000 0000 1000 0000 0100 1000 €000 000 BT0 1000 BETD 0000 1000 1000 0100 0000 €0 000 1arad
o0 1100 2000 600°0 000 900°0 00 TEOD S00°0 €000 000°0 2000 1000 F00°0 000°0 6000 0000 000 €000 90070 VINAd
€000 000 2000 000°0 1000 000°0 0100 1000 2000 <000 €100 1000 ijiia) €000 000°0 0000 800°0 0000 oo €000 5¢0dd
0000 €000 <000 1000 0000 €000 0100 10000 €£60 000 000°0 1000 9000 0000 ET00 1000 FHro et €000 2000 sa>3d
1000 6100 700 €£00°0 0000 000°0 0000 £00°0 10 0000 000°0 1000 000 1000 €100 1000 9000 9160 F00°0 <10 23oad
0000 000°0 2T00 €100 €000 F00°0 £00°0 000 000°0 1000 000°0 6000 TEOD 1000 000°0 1000 S00°0 F00°0 ST0°0 T00°0 ANODd
€00 000°0 €070 poreiini) 1000 1000 £00°0 000 1000 6000 000°0 €00 000 1000 1000 0000 000°0 poreiini) 6000 0000 S5Vdd
<000 1000 €000 1000 €000 000 0000 ZT0 600°0 00 F00°0 1000 20000 9000 000°0 <000 sT00 €100 9000 F00°0 XOvVdd
0cDd 61Dd 8IDd LIDd 91Dd SIDd #10d €10d TIDd TIDd 0IDd 6Dd 8Dd £Dd 90d SDd ¥4 €dd ¢Od  10d

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books

54



Bundles and clusters

Ch.2. Information content of variables and observations

| Components3 1 EEIT | UUz w/

rincipa

Table 4.1.P
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Ch.2. Information content of variables and observations: Bundles and clusters
Observations
Contrary to the previous categories, visualisation of the
UpOuwi PUUCW/ " zUWEOI UwdOUwWUIT 1 Owl o
of observations by scientific area ¢ see Fig 5.1.
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Ch.2. Information content of variables and observations: Bundles and clusters

Teachers' Profiles
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Figure 5.1.

92,7% of original grouped cases were correctly classified by
the stepwise discriminant analysis procedure ¢ exceptions
being two courses of Area 1 (one classified in Area 2, the other
in Area 4), three of Area 2 (classified in Areas 3, 4 and 6).

The most important variable for discriminatory purposes
appears to be PC1, followed by PC3 and PC10. Components 4
and 17 were left out.

The plot of the scores of the first two discriminant
functions seems to provide a clear distance of the specialized
Business area 1 to 6¢ from the others. From these, 9% Law -
and 10 - Independent Studies - stand close together. 7¢
Economics- and 8¢ Quantitative Methods - are more distant
and isolated.
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Ch.2. Information content of variables and observations: Bundles and clusters

Variables Entered/Removed®°d

Wilks' Lambda
Exact F Approximate F
| Step | Entered | Statistic df1 df2 df3 Statistic df1 df2 Sig. Statistic df1 df2 Sig. |

1 PC1 533 1 9 72.000 7.014 9 72.000 .000
2 PC3 215 2 9 72.000 7.154 18 | 142.000 .000
3 PC10 145 3 9 72.000 7128 27 | 205.078 .000
4 PC8 .084 4 9 72.000 6.768 36 | 260.312 .000
5 PC12 .053 5 9 72.000 6.351 45 | 307.283 .000
6 PC6 033 6 9 72.000 6.115 54 | 346.228 .000
7 PC13 020 7 9| 72000 6.041 63 | 377.824 .000
8 PC11 013 8 9| 72000 5.89% 72| 402.959 .000
9 PC18 .008 9 9 72.000 5.731 81 | 422571 .000
10 PC19 .006 10 9 72.000 5.557 90 | 437.545 .000
1 PC2 .004 1 9 72.000 5.406 99 | 448.667 .000
12 PC14 .003 12 9 72.000 5.232 108 | 456.608 .000
13 PC15 .002 13 9 72.000 5.053 117 | 461.927 .000
14 PC5 .002 14 9 72.000 4916 126 | 465.085 .000
15 PC16 .001 15 9 72.000 4.805 135 | 466.459 .000
16 [PC20 001 16 9| 72000 4,699 144 | 466.354 .000
1 |prc7 001 17 9| 72000 4,609 153 | 465.020 .000
18 |PCY .000 18 9 | 72000 4578 162 | 462.659 .000
At each step, the variable that minimizes the ov erall Wilks' Lambda is entered.

. Maximum number of steps is 40.

b. Maximum significance of F to enter is .05.

C. Minimum significance of F to remove is .10.

0. F level, tolerance, or VIN insufficient for further computation.
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Ch.2. Information content of variables and observations: Bundles and clusters

By credit score ranking, the plot of the two principal
componentst Fig 5.2.- suggests a general low score of the
main one for courses with 2 credits and an increase with the
credit score category. The second component with order a
different dimension of the observations.
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Figure 5.2.

Applying discriminant analysis, 97.6% of the cases are
correctly classified ¢ the exceptions are two courses within
Credit class 2, classified in class 4.

Centroids are quite distinct, exhibiting a decreasing
pattern along the first discriminant function.
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Ch.2. Information content of variables and observations: Bundles and clusters

Variables Entered/Removed ¢

Wilks' Lambda
Exact F Approximate F
Step | Entered | Statistic df1 df2 df3 Statistic dfl df2 Sig. Statistic dfl df2 Sig.
1 PC1 287 1 5| 76.000 | 37.710 5| 76.000 .000
2 PC3 182 2 5| 76.000 | 20.149 10 | 150.000 .000
3 PC12 118 3 5| 76.000 15.991 15 | 204.683 .000
4 PC2 082 4 5| 76.000 13.666 20 | 243.063 .000
5 PC6 057 5 5| 76.000 12.498 25 | 268.970 .000
6 PC18 .039 6 5 76.000 11.935 30 | 286.000 .000
7 PC8 027 7 5 76.000 11.548 35| 296.893 .000
8 PC11 .020 8 5 76.000 11.058 40 | 303.559 .000
9 PC5 015 9 5 76.000 10.720 45 | 307.283 .000
10 PC9 011 10 5 76.000 10.419 50 | 308.931 .000
1 PC14 .009 1 5 76.000 10.034 55 | 309.086 .000
12 PC13 .007 12 5 76.000 9.706 60 | 308.148 .000
13 PC19 .006 13 5 76.000 9.421 65 | 306.39% .000
14 PC20 .005 14 5 76.000 9.132 70 | 304.028 .000
15 PC16 .004 15 5 76.000 8.833 75| 301.186 ,000
At each step, the variable that minimizes the overall Wilks' Lambda is entered.
a. Maximum number of steps is 40,
b. Maximum significance of F to enter is .05.
C. Minimum significance of F to remove is .10.
d. F level, tolerance, or VIN insufficient for further computation.
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Ch.2. Information content of variables and observations: Bundles and clusters

Teaching mode

Variables
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Teaching material extension, however, is represented by
the second componerfCAPIT, SUBCAPIT, PAGI), with legal
or article citation. Area 9 ¢ Law, is thus profoundly associated.

Area 8 - Quantitative methods is also representative but in a
mirrored fashion, along with Exercise Sets available.

The third components related to course readings ¢ to
monograph citation (BLIV, BLIOB) and (therefore) opposed to
existence of course handouts (FOLH). It is more consonant
with area 7, Economics.

Software (SOFJO) shows in thefourth componenwith area
81+ Quantitative Methods (both negative) and some influence
of Exercise sets (CADEX), opposing strongly area 7 ¢
Economics.
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Ch.2. Information content of variables and observations: Bundles and clusters
Internet citation (BINT), not surprisingly, appears with area 5
¢ Information Sy stems, both opposed to thesixth component
and also to book citation (BLIV).

Table 5. Principal Components;Teaching Mode
PC1 PC2 PC3 PC4 PC5 PC6
Eigenv.;.005918§2.7567933 1.9148579 1.5887420 1.3279375 1.1354245
6 C\l/“:r‘. EX 23837700.36965295.460836660.536491040.599726 16065379400
actor Loac
PONPR| 0.6833 0.1135 0.1815  0.2115 0.2652  0.0211
AVTES | 0.9212 0.1191 -0.0669  0.2222 0.0790  -0.0301
AVCON | 0.8298 -0.1237 0.2960 -0.0958 -0.1742 -0.1664
AVTRA | 0.5862 -0.0463 -0.3812 -0.3291  0.1348  0.3672
NUTES @ -0.8729 -0.0285 -0.0130  0.2378 0.0753  0.0476
MITES 0.0308 -0.1925 -0.5147  0.1915 0.3223 | 0.6041
TRAPR | 0.8099 -0.1442  0.2745 0.1173  -0.0767 -0.0566
SOFJO 0.1131 -0.2153  0.4802 & 0.5879 @ -0.2599  0.2091
CAPIT -0.0497 0.3798 0.2309 | -0.4698 0.0066  0.3536
SUBCA -0.1211| 0.6548 0.2190 0.0871 -0.2143  0.1876
PAGI 0.4232 0.6476 @ -0.1227  0.2924 0.2438  0.1158
BLIV  -0.0294 0.3202 0.2703  -0.0294 | 0.6960 -0.2062
BART 0.2252 | 0.5892 -0.3405 0.1403  -0.1949 -0.2022
BLEG -0.3176 0.5000 -0.2347 0.0853  -0.1723  -0.0573
BINT  0.2032 0.1482  0.2651  0.4200 -0.2083 | 0.4442
PLAPR | 0.4969 0.0622 -0.0683  0.3386 0.4402  -0.1600
BLIOB -0.1848 0.2963 | 0.5145 -0.0575 0.1957  0.0248
FOLH 0.2541 -0.0482 & -0.4620 0.1803  -0.2048 -0.0945
CADEX -0.0529 -0.3877 -0.2351 | 0.4916 0.0768  -0.2060
BARTLE 0.1114 | 0.8035 -0.1947 0.0795 -0.1586 -0.1376
CASO | 0.6898 0.0576 -0.2585 -0.0900 -0.1178 -0.0569
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Ch.2. Information content of variables and observations: Bundles and clusters

Table 5. Principal Components;Teaching Mode
PC1 PC2 PC3 PC4 PC5 PC6

Eigenv. 5.005918¢2.7567933 1.9148579 1.5887420 1.3279375 1.1354245
& C\‘;r:r'. BX 53837700.369652950.460836660.536491040.599726160.65379400
0 Explaine(

fariance. o

PCj

PONPR [[0.0933 0.0047 0.0172 0.0282 =f6536— 0.0004
AVTES =695 0.0051 0.0023  0.0311 0.0047 0.0008
AVCON ==E3%6= 0.0055 0.0458  0.0058 0.0228 0.0244
AVTRA  0.0686 0.0008 —FAB759— 0.0682 0.0137 —FB8—
NUTES ==F52Z2= 0.0003 0.0001  0.0356 0.0043 0.0020

MITES 0.0002 0.0134 —0O0i383— 0.0231 6078 03214
TRAPR ==3368= 0.0075 0.0394 0.0087 0.0044 0.0028
SOFJO 0.0026 0.0168 =—W=F=Zo& OZE/5— 0.0509 0.0385

CAPIT 0.0005 0.0523 0.0278 =8=388— 0.0000 0.1101
SUBCA 0.0029 =&=FE555— 0.0251 0.0048 0.0346 0.0310
PAGI  0.0358 =0=t52—= 0.0079 0.0538 0.0448 0.0118
BLIV 0.0002 0.0372 0.0381 0.0005 =B3648=— 0.0375
BART 0.0101 ==E559—00605— 0.0124 0.0286 0.0360
BLEG 0.0201 @ 0.0907 0.0288 0.0046 0.0224 0.0029
BINT 0.0082 0.0080 0.0367 —=HEEE— 0.0327 —FE=8—
PLAPR | 0.0493 0.0014 0.0024 0.0722 —0=A59— 0.0225
BLIOB 0.0068 0.0319 ==3&2— 0.0021 0.0288 0.0005
FOLH 0.0129 0.0008 =B2=EEES— 0.0205 0.0316 0.0079
CADEX 0.0006 0.0545 0.0289 =F52%— 0.0044 0.0374
BARTLE 0.0025 ==& 0.0198 0.0040 0.0189 0.0167
CASO =G8856= 0.0012 0.0349 0.0051 0.0105 0.0029

Notes: * Shading from the previous Table was preserved. We superimpose
dashing for the cells thatin each column represent the highe st contribution
and accumulate at least 60% of the total variance of the component.
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Bundles and clusters

Ch.2. Information content of variables and observations

Mode
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Bundles and clusters

Ch.2. Information content of variables and observations

Mode
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Ch.2. Information content of variables and observations: Bundles and clusters
Observations

The plotting the two first components did not reveal any
identifying pattern in the area affiliation + see Fig. 6 and 6.1.
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Figure 6. Single Set (21 Var.)
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Ch.2. Information content of variables and observations: Bundles and clusters

Teaching Mode - Syllabus
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Figure 6.1. Single Set (21 Var.)

Only 53,6% of original grouped cases were correctly
classified ¢ overall the syllabus information per seis not
revealing of area distinctive traits.

3T T wOOUUwWhbOx OUUEOUWYEUDEEOI wi
Exxl EUUWUOWET w/ " vOwi O0000I & Wt at
PEUwWOI i OwdbUUBd

The plot of the scores of the first two discriminant
functions shows some proximity of areas 5 ¢ Information
Systems-, 6¢ Operations and 8 ¢ Quantitative Methods and
in a centred location area 2- Finance. Areas 3t Accounting -
and 71 Economics- almost coincide. 4 + Marketingand 1 ¢
Management are also close together. @ Law - and is a little
i OUOT T UWEXEUUOWEOOUT UwUOwhy wbOL
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Ch.2. Information content of variables and observations: Bundles and clusters

Variables abed

Wiks'

Exact Approximate
Step | Entere | Statisti dt 2 3 Stafist dl d2 Sig. Stafist dit 2 Sig.
1 |PC 467 1 9| 7400 9.380 9| 7400 000
2 PC 315 2 9 7400 6.337 18 | 14600 000
3 PC 218 3 9 7400 5.353 | 2091 000
4 PC 154 4 9 7400 4808 36 | 26780 000
5 |pC by 5 9| 7400 4324 45| 31623 000

At each step, the variable that minimizes the overall Wilks' Lamhda
a. Maximum number of steps is
. Maximum significance of F to enter
C. Minimum significance of F to remove

d. F level, tolerance, or VIN inufficient for further

) ) . . AREA
Canonical Discriminant Functions
[J Group Centroids

3
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Function 1

By credit score ranking, the first component would appear
to be decreasing with it ¢ see Fig. 6.2.
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Ch.2. Information content of variables and observations: Bundles and clusters

Teaching Mode - Syllabus
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Figure 6.2. Single Set (21 Var.)

Only 51.2% of original grouped cases were correctly
classified by credit score:

Variables Entered/Removed e

Wiks' Lambda

Exact F Approximate F
| Step | Entered | Stafistic | dfl 2 df3 | Statistic | dft a2 Sig. | Stafistic | dft d? Sig.
1 |fpct 699 1 5[ 78000 6712 5[ 78.000 000
2 |pc4 598 2 5[ 78000 452 10| 154.000 000
3 [pC2 514 3 5[ 78.000 3823 15| 210.204 000
4 |PC3 442 4 5[ 78.000 3481 20 | 249.69 000

Ateach step, the variable that minimizes the overall Wilks' Lambdais entered.
& Maximum number of steps is 12.

b. Meximum signficance of F to enter is 05,
C- Minimurn signif icance of F to remove s . 10.
0.F level, toerance, or VIN insuficient for futher computation.
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Ch.2. Information content of variables and observations: Bundles and clusters

Canonical Discriminant Functions
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Function 1

Overall sorting

Variables

The juxtaposition of variables from all the sets ¢+ we present
a selection of 221 generated components that congregated
the several effects in a parallel fashion.

Thefirst componenis positively related to course size (SIC)
and credit score (CREDIT), compulsoriness (OBRIG1), and
POx0abpOl wEOPOUUUI EOQwUI UUUDPEUDOC
is reflected in courses with high weekly hourly load (HTOT),
and with Theoretical sessions (AULTP, negative); approval
UEUI Uwep /1 50w / 53AwWEOEwWlI UEEIT U
typical in first years (ANO1, ANO2). Women teaching (PMU)
is relatively higher and professional category lower (CATME,
negative). It is strongly related to area 4, Marketing, in an
opposite fashion, and mildly consonant with area 8,
Quantitative Methods. It is associated to teachers with higher
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Ch.2. Information content of variables and observations: Bundles and clusters
hourly load (HPDO, AHPDM), a heavier teaching assistant
reliance (PASES, PASSI). Reliance on traditional, and
generally, testing evaluation is more profound (AVTES
NUTES, MITES), as well as Exercise Set (CADEX)} less
weight of continuing evaluation and case studies (AVCONT,
CASO, negative).

The second componengpparently denotes Business
specialization (ALDPC, AHDPC, PACGE), with heavy exam
EOUI OEEOQOETl wUEUIl weo 5(" zZUAOQWEx xC(
hours (of the course, AULPTP, PPTPHLE, and of course
teachers lectures, HDPTP), applied homework assignments
(AVTRA), and no Final Exam (OUTOMAR negative). They
are operationally non-resOUUPEUI EwEOUUUI Uw o1
Teachers are but associate professors (PASS, negative),
younger regents with lower category (IDRG, CATRG,

Ol TEUDPYI AOWEOCEWEwWT BT T 1T Uwpl BT T C
mildly opposes area 7, Economics and is more in line with
entrance year (ANO1).

The third components dominated by Economics teachers
sharing, and consonant with area 8, Quantitative Methods.
%UIl 1 EOOwi UOOwUI UUUPEUDPOOUW DU wW
shorter end-of branch (ORDMAX, SPROMAX2, negative).

The fourth compaoentis linked to Independent Studies, area
10, with some calendar effects, and teachers of few courses,
(PDID1; PDO2S, DISAN, negative).

Teaching qualification (GRAME) shows in the seventh
component, with area 2, Finance, with teachers specialized in
Business teaching (ALPDP, AHPDP).
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Bundles and clusters

| Components, Overall Components

Ch.2. Information content of variables and observations

Table 6. P

rincipa
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Bundles and clusters

Ch.2. Information content of variables and observations

Table 6. P

| Components
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Bundles and clusters

Ch.2. Information content of variables and observations

Table 6. P

| Components
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Bundles and clusters

Ch.2. Information content of variables and observations

Table 6. P

| Components

rincipa
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Bundles and clusters

Ch.2. Information content of variables and observations

Table 6. P

| Components

rincipa
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Bundles and clusters

Ch.2. Information content of variables and observations

Table 6. P

| Components

rincipa
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Bundles and clusters

Ch.2. Information content of variables and observations

Table 6. P

| Components
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Bundles and clusters

Ch.2. Information content of variables and observations

Table 6. P

| Components

rincipa

¥00 0000 4800 6CT0-  ¥600  T€00-  ¥000  I€00-  FROO €800  £E00-  9LT0 €800 8700  L0T'0"  6CI'0  LE00 95T €0TO | 8RO QsvD
94000 80T0 LIT0 €970 9100 €100 ¥100 <r00  T00'0-  S8T0-  LST0O LPI0- 8ST0 94100 860°0° | LLEO  LPCO0 91000 8600  0LT°0° I119v4d
€ST0 6700 6ET'0-  IZT'0-  8TO'0-  FRO0- OTTO 0000  £Z0'0-  16T0  9F0'0-  8STO-  PEI'0-  SET'0 6010 €S0°0-  €FT°0-  TEOD EET'0 TZE0 X3avDd
LETO 95001 6LT0 TLOO- WE0'0-  TITO- | 90€0 7000 80TO-  LITO  OFT'O-  OETO- €500 6E0°0 0900  TITO S9T°0  TI00- Z0TO  SITO- H101
<S€00- 9500 <cc0  7I0O0- 800 S000-  8STO L8000  TOT'O  TITO- 9900~ 1900 e6ST'0 9010 TOTO- 0TI <000 Z0T°0  ®OTO-  I¥TO aor11g
ZPT0 0500~  €8T0- 6€0°0-  L0T0  ¥6I'0-  T€C0- 8800 1600 7800 6£00- 1900 08T0 SIT0  ZTT0- £0070- | 8€E0  I€TO-  8TTO  LEOO AIVId
9€T0- 6910 0900~ LTT'0-  £S0°0 LET'0 TCI'0- 6610  GCI'0- | S0E0- 6910 0SCTO 1000 8700  §8TO-  I¥00 6000 S€00- €00  STO0- INI9
6600 wTo 60T'0 €070~ 0700  €£000  TL0  PEO'0-  TEOD | 9LE0T | PSTO  00T'0-  TTO0  €6T0C  9€TO  TTO0-  TITO P10 89T0-  £000 9914
<910 9600  6S00" | IOFO- 9010  ¥SO0 4000 600 SE00  LPTO- €800 L6000  08CT0 8600 9II'0-  SFTO 2010 TF00-  €100-  I8T0° 19v4a
9’0  SST'0- 8600~  SS00 ¢0T0  0€T0- ¥£00  9¥00-  T000 €900  <T900 €170 S1T0 0¢T'0 #6000 | £PPO SO0~ 9STO 0000 TS0'0 AT1d
L0T°0 €€0°0 7100 TET0-  WITO  TL00-  9TO0- PEOD- 9610 I¥TO0-  0STO 2000 €EE0 €90°0 G6T'0-  TOE0  L9T°0 Z0T'0-  IST'0 LEO'O- OVd
PITO 70 €9T0  9TTO-  TLTO  TOTOT €TI0 6STO £480°0  Z6T'0-  T90°0 | STEO0"  TTTO0 8600~ TTOO 6300 T91°0 T6T'0 0500~ 0T0°0 v24ans
9100 FI'0- 9910 0400 | Tee0 €80'0 €900  TFT0 4900 TETO-  00€0 0sT'0 9010 SLT0-  TF00 LST0 €100 8€00-  TITO-  0F00- 1IdvD
1500 1200~ €500 STT'0-  6IT0 991’0 ¢8I0~ 0OFT0 ¥eTO 72000  £0T0-  9IT'O-  ¥80°0- | 88€0 60TO- ¥000 ¥ST'0- 9610 0900 69070 0l105
180°0 €000 £€0°0 8900 8610 4800 €TI0~ 1000~ STO0 U0 0000 IFTO 150°0 T9E0  8TEO-  9IT'0 €800  69T°0-  S8FI'0 | WLWOT AdVIL
7E00-  §80°0-  0TO0  €TTO- 1100 9200 9vT0  8ZT0- 1000 9€0°0- SO0 €200 ZS000 8700 o0 6070~  TEO'0-  SOTO- 8ETO0 €1€°0 SIIIN
LETO- 8200 0T00  6T00- <900 S800- 8T 0£0°0 6IC0  ¢PO'0-  FOT'0  00T'0-  8IC0- 6000~ 6810 1900~  £L900 ST¥'0  99T°0- | 0650 SIINN
2600 G600~ Z0TO  8¥T0-  6£00 0FL’'0  ¥P00- €9C0-  GITO-  ¥L00  LET'O-  ¥6LO 9eT’'0 90T0- ¥ITO-  6IT0-  LL00- €ZE0-  8SE0  CTLTO- VIALAY
LVT°0 L1000 6500~ 6100 0900 0Z0'0  6¥T°0-  TO0'0  60I'0-  SPI'0 9S0°0-  BIT'O wro 980°0 9TTO- 1600 ¥90°0- 6610  €6T°0 | €09°0° NODJAV
T9T°0- 6200 €700 TSO'0 9900  8L0°0-  6TTO 7o 88T°0 6710 90T°'0 08I0~ €PI0  TTO0-  9LT0  0T00- <800 €0€°0  TeE'0- | ££9°0 SHIAV
€500 SS00- 0800  OFCO-  00T0  660°0- 8FTO-  €60°0-  LFO0O"  SL00-  80T0"  ITTO 9610 0S€0  9vT0-  FOT0  TCT0- LFT'0- SET'0 ¥8TO- MINOJI
0c0d 6I0d 8IO0d ZIDd 910d SIOd ¥IOd €104 CIOd TIO0d 0IDd 62d 82d £LOd 90d ©Od #0d €2d Od  10d

Martins (2021). Teaching and Evaluation Patterns of a Business BA ProgramKSP Books

79



Ch.2. Information content of variables and observations: Bundles and clusters
Table 6.1. Principal Components, Overall Components *
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