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Abstract

During the last seven years several Argentinian na-
tional universities have offered (as part of their aca-
demic studies and programs) different undergraduate
degrees under the demomination of technical degrees.
The personal characteristics of their students are radi-
cally different from the traditional academic offer. Stu-
dents learn by practicing and they comprehend infor-
mation best by actively doing something with the in-
formation. We ran an experiment with students of
a technical degree of web development in a course of
Programming Introduction using Python. Preliminary
findings revealed that their learning styles are mainly
active and wvisual, and learners who are more verbal
or have stronger concrete experience obtained higher
scores in their tests. They perceive that inductive tasks
are easier than deductive and abductive tasks. We also
found that those subjects who are more efficient in solv-
ing formal inference tasks obtained higher qualifications
in their ezams. The findings can be useful not only for
didactic transposition in teaching courses which take
into account the balance of the students’ preference but
also to develop new instructional methods and software
which focus on the cognitive preferences and cognitive
process of technicians.
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1. INTRODUCTION

During the last seven years several Argentinian na-
tional universities have offered as part of their aca-
demic programs undergraduate degrees under different
denominations of technical bachelor’s degrees. The de-
grees do not provide a priori a joint curriculum with the
graduate academic offer. The technical undergraduate
degrees can be obtained after few years of studies dur-
ing which technical skills and knowledge in a specific
topic or area is applied. These degrees enable faster job
prospects, and they allow to compete against a growing
demand for short degrees offered until a few years ago
only by non-university colleges. The Secretary of Uni-
versity Politics of the Ministry of Education fostered
the creation of these technical degrees. The minimal
timespan of these undergraduate degrees is 1600 hours
spread over two and a half years [1].

The formation of technicians is considered a prior-
itary strategy for the economic and productive devel-
opment of the country (Argentina). Students of these
technical degrees can also apply to scholarships pro-
vided by the Ministry of Education, due to the fact
that the formation of technicians is part of an academic
policy to cater for a deficit of formed and specialized
technical staff in enterprises and state organizations.

During the last five years different technical degrees
have been part of the academic offer of the Computer
Science Faculty of National University of Comahue, Ar-
gentina: technical degree on web development, techni-
cal degree on programming and database management,
technical degree on system administration and free



software. Students of technical undergraduate bach-
elor’s degrees are different from those of graduate de-
grees. The way of teaching is also different, the didactic
transposition needed in technical degrees is higher than
that applied for graduate degrees; scientific knowledge
should be presented through practice and case studies.
The audience demanding these academic offer is also
different. Their preferences and learning style is based
on practice of real cases, and they learn better through
examples rather than theory.

Felder reported the problems that ocurr when the
learning styles of students and professors do not match.
He also reported the benefits when instructional meth-
ods are balanced according to their preferences.

This motivated us to run an experiment to observe
and describe a group of technicians studying web de-
velopment, to analyze their learning styles and their
influence in final scores, and to study their perception
about the complexity of the three more important cog-
nitive processes of inferences. Our hypothesis is that
the subjects will rate inductive cognitive process as eas-
ier than other cognitive processes (such as deduction
and abduction) because technicians elaborate theory
up from cases dealt in practice. We are also interested
in finding out whether a correlation exists between sub-
jects who are more efficient in applying cognitive pro-
cess and subjects who score higher in the final exams.

We are interested in studying the learning style of
individuals to conclude about the group characteristics.
Their preferences, taken together, define who they are
and how they act. Then the didactic transposition can
be adapted accordingly.

The paper is organised as follows. Section 2 presents
the basic learning style tests we applied in this study.
Section 3 provides an overview of the cognitive pro-
cesses of formal inferences. Section 4 describes the
previous work. Section 5 describes the experiment un-
dertaken, its context and design, results and interpre-
tations. Section 6 goes on to describe conclusions and
future work. The appendix contains extra information
concerning the experiment design.

2. LEARNING STYLES
2.1 KOLB LEARNING STYLE

According to Kolb the learning style preference itself
is actually the product of two categories: processing
and perception. Processing and perception reflect the
major directions of cognitive development derived from
the work of Piaget [2]. Each Kolb category is based on
two pairs of variables, or two separate ’choices’ that we
make, which Kolb presented as lines of axis (see Figure

1), each with ’conflicting’ modes at either end:

e Processing: Active Experimentation - AE (doing)
vs. Reflective Observation - RO (watching)

e Perception: Concrete Experience - CE (feeling) vs.
Abstract Conceptualization - AC (thinking)

The combination of these two categories sets out
four distinct learning styles (or preferences) in the
Kolb’s learning theory:

e Diverging (CE/RO): Divergents tend toward a
concrete experience and reflective observation.

o Assimilating (AC/RO) Assimilators are character-
ized by abstract conceptualization and reflective
observation.

e Converging (AC/AE) Convergers are character-
ized by abstract conceptualization and active ex-
perimentation

e Accommodating (CE/AE) Accommodators use
concrete experience and active experimentation.

2.2 FELDER LEARNING STYLE

The model was originally formulated by Dr. Felder
in collaboration with Dr. Linda K. Silverman, an ed-
ucational psychologist, to be used by college instruc-
tors and students in engineering and the sciences, al-
though it has subsequently been applied in a broad
range of disciplines. It basically uses the pair of Kolb’s
categories and adds two more categories: input and
understanding.

e Processing: Active or reflective (ACT/REF). Ac-
tive learners tend to retain and comprehend infor-
mation best by doing something active with the
information- discussing it or testing it in some way
or explaining it to others, whereas reflective learn-
ers learn best by thinking things out on their own.
Active learners prefer to work in groups whilst re-
flective ones prefer to work alone.

e Perception: Sensing or intuitive (SEN/INT). Sens-
ing learners tend to be more practical and careful
than intuitive learners, and they prefer learning
facts and solving problems with well-established
methods. Conversely, intuitive learners tend to be
more innovative than sensing learners and better
at grasping new concepts

e Input: Visual or verbal (VIS/VER). Visual learn-
ers retain more from pictures, diagrams, flow
charts, time lines, films, and demonstrations; in
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contrast, verbal learners learn better out of writ-
ten word or spoken explanations.

e Understanding: Sequential or global (SEQ/GLO).
Sequential learners tend to learn in linear, logical
steps; on the other hand, global learners prefer to
learn in large jumps, absorbing random pieces of
material, and they suddenly ’get it’.

3. COGNITIVE PROCESS OF
FORMAL INFERENCES

Several studies have investigated the formal infer-
ences and their utilization in the design process. From
a logical perspective, reasoning in knowledge engineer-
ing follows certain patterns: induction, deduction, ab-
duction, abstraction. These concepts provide a guiding
structure for all abstractions or application of knowl-
edge [3].

Induction shows that something actually is, deduc-
tion proves that something must be, abduction sug-
gests that something may be.

We will briefly describe these cognitive processes:

e Induction: Induction is a process of reasoning, con-
cluding from one or more specific cases to a general
principle [3]. It is concerned with finding unifying
patterns. Given certain facts, it is assumed that
some general principles unite these facts. The ob-
jective of the designer is to find the rules by which
the facts are connected. His/her main concern is
to explain the rules by linking them with other
general facts.

e Deduction: Deduction is also a method of reason-
ing by inference from premises which is defined as
inference by reasoning from a general rule to a par-
ticular solution. In this method, the designer sets
up a system consisting of general rules, and de-
duces a particular solution from it [4]. Concluding
from a general principle to a specific case [3].

e Abduction: Peirce describes abduction as the spon-
taneous conjecture of instinctive reason [5]. Ab-
duction consists of studying the facts and then
devising a theory to explain them.

Abduction is a process of productive reasoning.
It is the inference of a case from a rule and re-
sult, since it reflects the designer’s presumption
that a certain phenomenon might exist to account
for his/her observations. It is where the designer
can find that, in certain respect, two objects have
strong resemblance, and infer that they resemble

one another strongly in other respects [4]. Invent-
ing a new general principle by deriving a hypoth-
esis from a special case [3].

Abductive reasoning plays the role of a generator
of new ideas or hypotheses. It has been shown to
be specially useful as a mechanism for the detec-
tion and diagnosis of inconsistencies in different
fields of software engineering [6].

e Abstraction is a process to elicit a subset of objects
that share a common property from a given set of
objects and to use the property to identify and
distinguish the subset from the whole in order to
facilitate reasoning [7].

To understand the importance of applying cognitive
process, first we propose to understand the difference
between the fact of describing and explaining. For that
purpose we refer to Schuster [8]: When we describe we
indicate recognizable hallmarks of things. The fact of
describing implies remaining at the same propositional
level than what we are describing, there is no change
of plane. Instead, the explanation does imply a change
of propositional level. To explain is to subsume [8],
incorporate a fact under a general statement.

Every time we apply a cognitive process of formal
inference we are dealing with at least two propositional
levels, as we do when we explain something. Cases or
facts in one propositional level, and general statements
or rules in another level. The transfer from one level to
another rests in part on perceptual decontextualization
of structure from content, use of formal logic [9], finding
patterns, and avoidance of contradiction [10].

Decontextualizing [11] is the handling of information
in a way that either disconnects other information or
backgrounds it [12], it is produced when the meaning
of the signs is becoming less dependent on the spa-
tial and temporal context in which they are used. For
example, when we obtain (to induce) a general rule
for a set of observed facts we abstract/produce a com-
mon structure behind the observed cases, so changing
of propositional levels is applied.

These informal inferences are constantly applied in
real life and computer science discipline. When pro-
gramming, making variables to stand for objects in the
problem, and making operations to stand for relation-
ships among objects in the problem, are clearly usages
of formal inference. These inferences are also present
in the transformation of elicitation process into system
specification, between different levels of specification
of models, between correspondences of executions and
programs, between models and metamodels of a sys-
tem, between object and classes, etc.
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4. PREVIOUS WORK

To provide a description of the previous work re-
lated with the aim of this study we must focus on two
different aspects: the relationships between learning
styles and learning performance in computer science
courses, and the relationships between cognitive pro-
cess and student’s performance.

Regarding the first studies, it is possible to find sev-
eral researches under the premise that taking the stu-
dents’ learning styles into account, helps to enhance
teaching effectiveness which in turn, improves the stu-
dent performance. Many of these studies had shared
a common conclusion: they found that reflective and
verbal learners outperformed active and visual learners
(Allert [13], Chamillard and Karolick [14], Thomas et
al. [15], Zualkernan et al. [16]). For more details we
refer the reader to [17].

In relation to the second aspect, cognitive informat-
ics is a cutting-edge and profound interdisciplinary re-
search area that tackles studies of natural intelligence
and internal information processing mechanisms of the
brain, as well as the process involved in perception and
cognition. Wang describes in [7] the cognitive process
of formal inferences (induction, deduction, abduction
and analogy) and he specifies a set of mathematical
models of formal inferences methodologies. A formal
description of four forms of cognitive processes of in-
ferences are also presented in [7].

5. AN EXPERIMENT

In the following we will describe the context of the
experiment:

5.1 Operation

The operational phase of the experiment is divided
into three steps: preparation, execution and data vali-
dation.

e Preparation. We have selected as experimental
subjects a group of students who had taken a
semester class on Programming Introduction of-
fered by the Computer Science Faculty, at Com-
ahue University. Hence, the experiment was run
off-line. In this course the students had learned
the Python programming language. The students
were asked to participate in the course, 24 sub-
jects agreed to take part, so they were volunteers.
They were motivated to do some practical exer-
cises but it was not mentioned that these exercises
were constituted an experiment. The subject were
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not aware of what aspects we intended to study.
Neither were they aware of the actual hypothe-
sis stated. In the lecture before the experiment
was carried out, the subjects were asked to do two
learning styles’ test (Kolb’s and Felder’s Tests).

We prepared the material handed to the subjects,
consisting of:

— Hand-on programming tasks: Students were
asked to write a complete Python program
according to a set of software requirements.
A sample of this kind of task is shown in ap-
pendix B.

— Written-tasks: Each subject was asked to
complete six tasks. The set of the six tasks
consists of three pair of tasks, where each pair
corresponds to different cognitive process (in-
duction, deduction or abduction). Appendix
A shows an example of each one. We will
explain them in the next paragraph.

Before running the experiment we performed a
pilot experiment. We asked a researcher who has
experience in Python to carry out the experimen-
tal tasks. All the modifications she suggested
were considered.

Each written assignment consisted of some Python
code and included a test with two different tasks:

— A multiple choice test related to a task which
involved a cognitive process (deduction, in-
duction or abduction). The complexity of the
Python code was similar. They also had to
write down the time they started to do the
task and when they finished.

— Rating Tasks: The subjects had to rate each
task, using a scale consisting of four linguis-
tic labels (Very difficult to comprehend, a bit
difficult to comprehend, A bit easy to com-
prehend, and very easy to comprehend.)

Hand-on programming tasks were solved by the
subjects during a week. Written tasks were solved
during an experimental session. In the session the
subjects were able to use a clock rendered with a
multimedia projector. The subjects were given all
the six tests described in the previous paragraph.
We explained to them how to carry out the test,
asking for carrying out the test alone, and using
unlimited time to solve it. There was an instruc-
tor who supervised the experiment, if the subjects
were in doubt, he could be asked. We collected all



the data, including subject’ rating obtained from
the responses of the experiment.

We will describe the written-tasks of the experi-
ments:

— Induction Tasks (IND-Tasks): Salama de-
scribes that induction may have three under-
lying steps: observing a large number of facts,
formulating theories to explain these facts,
and testing the theories by experimentation
[4]. The IND-Tasks consists of three program
executions of a Python program. We bring
as IND-tasks three programs executions and
three different programs, the subject must
observe the program executions and realize
to which of the three programs they corre-
spond.

— Deductive Tasks (DED-Tasks): We tried to
design DED-Tasks where the subject reason-
ing from a general rule to a particular so-
lution. We included a piece of python code
(this code can be thought as a general solu-
tion for a class of problems) and three dif-
ferent executions. Only one of the three exe-
cutions corresponds to the piece of code pro-
vided. The subject must deduce which of the
three executions is the right one.

— Abduction tasks (ABD-Tasks): They should
consist of studying different facts and devis-
ing a theory to explain them. We provided
them with three incomplete executions of a

program along with three different pieces of

Python code. The execution of the program
shows a series of numbers printed by the pro-
gram, however, the list of numbers printed
was not completed. We did not show the
whole execution of the program. The sub-
ject should explain which of the three in-
complete execution sequences corresponds to
which program. Only one execution may cor-
respond to only one program. We said may
because the execution was shown partially
and the subject should only abduct to which
code it may correspond. The source program

only could have been positively identified if

the execution sequence had been wholly dis-
closed. Nevertheless, the remaining execu-
tion sequences and programs might not be-
long to each other for different reason. So,
only one correspondence may be established
and justified.

e Data Validation: Analyzing the learning style test,

Accommodating  Diverging
0 o o
10 t
20
30 .'-.. t'. .
40 N
50 —
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90t Converging Assimilating

90 80 70 60 50 40 3020 10 0

Figure 1. Kolb axis

we can corroborate that almost all the subjects
share the same Felder’s learning style subcategory
of processing and input: they are Active and Vi-
sual. So, empirical findings about reflexive and
verbal (described in section 4) are not useful in
our context.

Not all the tests were correctly answered. In av-
erage, less than 30 % of tasks were incorrect. We
think that this information can not be separated
and should be analyzed. Finally, we had 96 data
sets to be analyzed. We score the test according
to its correctness in a scale of 1-10.

52 ANALYSIS AND
TION

INTERPRETA-

5.2.1 KOLB LEARNING STYLE

Once we had analyzed the Kolb test we found that
75% of the subjects are accommodating (see Figure
1). Accomodating people tend to perceive the specific
information and process it actively. They integrate ex-
perience and application. They learn by trial and er-
ror. They believe in self-discovery. They are flexible
and they enjoy the change.

5.2.2 FELDER LEARNING STYLE

From Felder’s Test we obtained that 75% of the sub-
jects are active and 25% of the subjects are reflective,
83% of the subjects are visual being 17% verbal. Re-
garding the percentages of Intuitive/Sensitive are
37/63, and sequential /global percentages are 50/50.

55



5.2.3 KOLB AND FELDER LEARNING

STYLE

e The left and right quadrants of Figure 1 corre-
spond directly to Felder’s Active-Reflective scale.

Test. Spearman correlation between Kolb’s
EA/OR scale and Felder’'s Active-Reflective
scale: Hpi: There is no significant correlation
between Kolb’s EA/OR scale and to Felder’s
Active-Reflective scale. Hy 1 = not Ho ;.

To test the hypothesis a correlation analysis was
performed using Spearman’s correlation coefficient
as this statistics measure the rank-order associa-
tion between two scales or ordinal variables. To
determine if the rho coefficient is statistically sig-
nificant (eg. Reject the Null hypothesis) we com-
pare the magnitude of rho versus the critical val-
ues of spearman’s rank correlation coefficient with
degree of freedom = 22, at the 0,05 level of sig-
nificance (Table 1 shows the results). We used a
level of significance alpha = 0.05 which means the
level of confidence is 95%. A rho correlation coeffi-
cient of 0.428 is required for statistical significance.
Thus, the observed rho of 0.52 indicates that there
is a relationship between Kolb’s EA/OR scale and
to Felder’s Active-Reflective scale.

The top and bottom quadrants of Kolb’s scale
correspond directly to Felder’s Sensing-intuitive
scale.

Ho,2: There is no significant correlation between
Kolb’s CA/EC scale and to Felder’s Sensitive/In-
tuitive scale. H; » = not Ho o.

To test the hypothesis a correlation analysis was
performed using Spearman’s correlation. A rho
correlation coefficient of 0.361 is required for sta-
tistical significance at a 0,10 level of significance.
(We used a level of significance alpha = 0.1 which
means the level of confidence is 90%, see Table
1. Thus, the observed rho of 0,4096 indicates
that there is a relationship between Kolb’s EA/OR
scale and to Felder’s Active-Reflective scale.

5.2.4 ANALYSIS OF THE EXPERIMENTAL

TASKS

The average time the subjects spent in IND-,
ABD, and DED-tasks are 05:41, 05:00, 04:53 min-
utes respectively. Although their times are fairly
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Table 1. Correlation Tests

Test Rho Correlation
Kolb’s EA/OR & Felder’s 0.5195
ACT/REF

Kolb’s CA/EC & Felder’s 0.4096
SEN/INT

similar, the order is similar to the rating of the
task’s complexity, which is explained in the fol-
lowing paragraph.

DED-tasks were rated as more difficult than IND-
tasks and ABD-tasks; and between the last two,
ABD-tasks were perceived as more difficult than
IND-tasks. The subjective complexity perceived
for IND-, ABD- and DED-tasks are 2.32, 2.24 and
2.17 respectively. We think that this is the reason
why, due to the fact that most of them are ac-
tives, and for active people solving inductive tasks
is easier, as they can detect the general rules read-
ing different examples. Active people learn from
practice, by doing or applying things.

As we previously mentioned most of the subjects
were active and visual, nevertheless after applying
the Felder Test the score of ACT/REF, INT/SEN,
VIS/VER and SEC/GLO in a range between -11
and 11 (where a positive number indicates that a
person belongs to the first dimension, and a nega-
tive one to the second dimension) was used to find
correlations with two tests scores (the final score
in the course for the subject, and the score of the
hand-on programming tasks). The Spearman cor-
relation is shown in the first three rows of Table
2. A similar correlation was done with the Kolb

test (see the last two rows and first three columns
of Table 2).

As we previously mentioned the subjects per-
formed a hand-on programming activity. This
task consisted of a practical activity of develop-
ing a Python program during one week. The
subjects were invited to develop the program in
groups (of two subjects) or alone. Different re-
quirements were specified for each group in order
to avoid copies of the program. This election (work
with a partner or alone) was also correlated with
ACT/REF dimensions, due to the fact that ACT
learners tend to like group work more than REF
learners, who prefer working alone. We found a
spearman correlation of 0.741, so this assertion is
true for our group of subjects.



e From Table 2 we can observe that only the di-
mensions of Felder’s VIS/VER and Kolb’s CA-
EC correlate between these tests, and this correla-
tion is negative. That means those subjects which
are more VERBAL obtained higher test scores.
Similarly those subjects who had higher values of
EC (concrete experience) obtained better results
in both tests.

e We also performed a correlation study between the
two kinds of tests with the cognitive process ac-
tivity. See last two rows and columns of Table
2. The six tasks each subject performed were ex-
amined and rated in a scale of 1-10. We found a
significant correlation between them.

Table 2. Spearman Correlations

ACT/ | INT/ VIS/ SEC/
REF SEN VER GLO
written 0.388 0.046 -0.826 | 0.159
test
hand-on 0.390 -0.097 -0.897 | 0.108
progr.
task
EA/ CA/ IND- DED-
OR OR ABD- Tasks
final test 0.343 -0.690 0.809
hand-on 0.281 -0.770 0.800
progr.
task

6. CONCLUSIONS

Ten years ago, learning style theories had been crit-
icized due to the fact that there was little evidence for
the efficacy of most learning style models and for the
dubious theoretical underpinnings [18]. However dur-
ing recent years, many empirical studies have shown
the importance of taking students’ learning styles into
account to enhance teaching effectiveness [13], [14],
[15], [16]. The aim of this study (an experiment)
is to observe correlations between learning styles and
students performance in a particular group of college
freshmen. We also study the correlations between cog-
nitive processes and students performance. The stu-
dents were enrolled in an academic undergraduate pro-
gram of technical studies on Web Development.

We asked a group of twenty four students to fill out
two Learning Styles questionnaires: Kolb and Felder
tests. According to the former learning styles most of

the technician students are diverging whilst the lat-
ter classified the students as active and visual. We
found this normal because technician students tend to
be more practical, and those who study web develop-
ment are more visual. The higher their score in Kolb’
concrete experience, the higher their performance in
tests. We also found that visual/verbal Felder’ dimen-
sion was negatively correlated with students’ perfor-
mances in tests, meaning that those college freshmen
who are more verbal outperformed visual ones.

We also found correlations between the two tests
(Kolb and Felder) where their dimensions examine the
same learning aspects (Felder’s ACT/REF and Kolb’s
EA/OR; Kolb’s CA/EC and Felder SEN/INT). In ad-
dition we tested that ACT/REF learners are correlated
with student preferences of working alone or in group.

Moreover, unlike most studies that only exam-
ined correlations between learning styles and student
performance this study has attempted to investigate
whether cognitive processes of induction, abduction
and deduction might be considered good indicators
of learning outcomes. Correlation was found between
these two aspects. Furthermore students’ perception
of tasks applying different cognitive processes indicates
that technicians consider inductive tasks as easier than
abduction and deduction tasks. Inductive tasks could
be easier to solve for a technician who elaborates the-
ories from cases or practice.

All the results can be considered as preliminary and
replication of the experiment should be run to extend
its external validity. We plan to replicate the experi-
ment in a course of the technical bachelor’s degree of
Software Administration and Free Software.
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A. EXPERIMENT’S TASKS

A.1 DED-Task Sample

The following program produces one and only one
of the three executions shown below:

def programD ():

n = input( )
i=0
while (i<11):
if (i%2 = 0):
print i
else:
print i4n
i =141

Your answer: Case 1, Case 2 or Case 3 7..............

A.2 ABD-Task Sample

Just one of the three pieces of execution (the execu-
tions are partially shown) could belong to the program
below:

def programA ():

first = 0

second = 1

print second

for i in range(0,10):
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case 1 case 2 case 3
Input an int.:1 | Input an int.:2 | Input an int.:3
0 0 0
1 3 4
1 2 2
2 5 6
2 4 4
4 7 8
4 6 6
6 9 10
6 8 8
8 10 12
8 11 10
case 1 case 2 case 3
2 2 2
3 3 3
4 5 10

next = first + second

print next

first = second

second = next

Your answer: Case 1, Case 2 or Case 3 7..............

A.3 IND-Task Sample

The three executions (executions are completely
shown) belong to one, and only one, of the programs
shown below:

case 1 case 2 case 3
Input an int.:1 | Input an int.:2 | Input an int.:3
1 2 3
2 4 6
4 8 12
8 16 24
16 32 48
32 64 96
64 128 192
128 256 384
256 512 768
512 1024 1536
def progrl ():
n = input( )
j=1
f =n

while (j<10):

print f
f = 2xj
j =]+

def progr2():

n = input( )
i=1
f=n
while (j<10):
print f
f = 2«f
j=j+1

def progr3():
n = input( )
i =0
f=n
while (j<10):
print f
f = 2xj
j =i+l

Your answer: Progrl, Progr2 or Progr3 7..............

B Hand-on Activity Sample

In this section we include an instance of the software
requirements given to the subject to develop a Python
program using concepts of modularization, lists, and
basic control structures.

Common structure of the statement for all the
groups:

E-commerce grew by 49.5% in 2011 in Argentina.
...several real factors explaining the growth are listed...

Usually the stock of products are recorded in a
database and users making purchases are able to ma-
nipulate a list of products that works like a shopping
cart. Once the final list of product is selected, the pur-
chase is done through any means of payment (usually
credit card).

Although we have not begun to program for the Web
and its presentation layers (Web forms, pages, etc..) we
are working with concepts that are useful to model the
application domain layer of a system.

The program will contain two lists: a list that we
call BDProducts (simulating what would be a database
of a company) and another list named SelectionList
(which will be a list of products selected by a buyer).
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We will use items and products of the market to give
the problem a better approximation to reality.

Variable part of the statement: (each group has
different statements):

Your program should model a database of books
with this structure (ISBN, Title, ApellidoAutor, Nom-
breAutor, cantidadDePaginas, Year, Edition, Gender,
valorUnitario, cantidadEjemplares). The base will be
modeled using a Python list of tuples. The program
will initially request a username and password to the
user. Usernames ”guest” with password ”guest” are
clients of the company. Other names of users will be
administrators.

Administrators can perform the following tasks ac-
cording to the following menu:

e Add Book to BDProducts (invokes a method that
requests data from a book and adds it to the BD-
Product, whenever the book does not exist)

e Get the number of different books of a particu-
lar genre (assume that there are only three gen-
eral Science, BestSeller, Biography) and sprout the
quantity of books of this genre.

e Get a list of books whose title contains a certain
word.

e Get a list of books whose SurnameAuthor contains
a particular surname.

e Get a list of all the books of the BDProducts.

e Delete a Book BDProductos (invokes a method
that eliminates the book)

e Modify a Book description into the BDProducts
(invokes a method that requests an ISBN and
modifies data in that book BDProducts eg. mod-
ify its author name)

e Add (increase) a copy of a book into the BDProd-
ucts (invokes a method that receives an ISBN and

increases the number of occurrences of that book
in BDProducts)

e Decrement by one the number of copies of a book
in the BDProducts (invokes a method that receives
an ISBN and decrements the number of occur-
rences of that book in BDProducts)

e Get the number of copies of a book (given an
ISBN)

Customers of the company should be able to: (1)
List the books offered by the company; (2) List the
company books available by gender; (3) Add to your
list of selected products (SelectionList) a copy of a
book. Initially the list is empty. Note that you can
add more than one copy of the same book. (4) List the
books on your list of selected products. Including a fi-
nal price. (5) Remove a book from your list of selected
products.
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