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Abstract - One of the major challenges of the School of presenting four cases. These cases are analyzed tfre
Engineering of Universidad del Norte has been to teacher’s point of view and the results obtainedtaghe
guarantee an education of quality to its alumni. Inthe = moment. They are based on interviews and repotiesd
last few years professors from different engineerig  cases are focused in the description of the impiéatien of
disciplines have been implementing the Assessment the process and the changes introduced during ribeegs
project in the everyday teaching. This project is bing  and according to the results obtained by each &zdnttheir
implemented by stages. In the first stage, the leding corresponding courses. The results here presented
objectives of each engineering program as well ah@ correspond to the second phase of development ef th
objectives on each course were reviewed and Assessment project per course.

reformulated, and their outcomes were formulated.

this phase, the alumni profiles were reformulated rom PROJECT STRUCTURING

the competence approach. In the next stage, a pasf the

faculty implemented the Assessment in some courses. Assessment, as a core Project of the Division, thasn
Nowadays, most professors are implementing Assessmie structured in three stages:

in their courses in an autonomous way concerning tds

and teaching methods used. The project has shown a «  Stage of establishing initial conditions

great advance in both qualitative and quantitative « Ppijlot stage

aspects. This paper describes, in a qualitative wayhe . consolidation stage

results achieved by some professors during the

experience of implementing Assessment in their Coses. | the first stage, general outlines were establisiThese
Different methods of the assessment implementatioare  gytlines were developed by each Engineering progasm
presented, and some preliminary conclusions abouhe  previous condition to start the project. They intd
usage of the assessment in our School of Enginegriare  reyiewing and adjustment of graduate profiles untie

drawn. competence approach, reviewing and adjustment ofseo
) ) _educational objectives of each course, and forraunator
Index Terms - Assessment, Engineering Education,he first time, of students learning outcomes factecourse.
Qualitative Analysis, Outcomes. Competences are understood as a whole including
knowledge, skills, and attitudes applied in a siiesituation
INTRODUCTION evidenced through observable and measurable bahavio

[1]. In order to formulate outcomes, theories byhats as
The consolidation of a culture of reflection, selfaluation  Bloom [2], Richard Felder [3], Besterfield [4], atite ABET
and the formation given to our students has beenobrthe  Standard EC2000 [5] were taken into account. Otz t
most significant achievements in the school of Begiing  outcomes per course were formulated, they weréegblaith
at Universidad del Norte. In this paper we pres#® course objectives and the competences of the rispec
preliminary results of an ongoing assessment peo@Es Engineering program. TABLE | shows a template to
Universidad del Norte (Barranquilla, Colombia). $8e correlate course learning outcomes to their comeding

results are not conclusive. The process is destribea  educational objectives, and these, in turn, to ceemes of
qualitative way, thus tables presented are sampletie  the specific program.

different instruments used by professors to collaod
process data to obtain the students performandeaming
outcomes. The paper illustrates the way AssessPeject
has been contributing to the consolidation of tduatinuous
improvement culture in the teaching-learning precéy
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TABLE | the development of an informatics system supportatp
OUTCOMESV'S COMPETENCES processing and results analysis. In 2006, tenuoéepsors
Competences of the carried out the assessment in two courses. Whibeesof

Program them used improved versions of the data model megho

Course Learning  Course Educational 1 2 weooom others used the same 2005 model. In the same \uay, t
Outcomes Objectives software developed was tested. In this stage, tnahg
; project focused on the individual assessment o eacirse,

important results became evident, which have geeanaew
adjustments and reformulations both academically an
logistically. The Division considers 2007 as a #iion step

n of the Project towards its establishment as thdinedof the

) ) program of permanent improvement and assuring ftioma
The above mentioned process was developed in the Sguality of engineering students. In this stageesssent is

Engineering programs. During this stage, collectheetings  required to be carried out by knowledge areas iohea
for discussing and analysing the project were edrout.  program and shared areas with other Engineeringranos.
They permitted to adjust some logistic aspects &md |t will begin with area subchains. Starting frome thecond
appropriate the assessm?m as an academic proo#ss ¢ stage results, the third stage will be developestirfated
beyond outcomes measuring. . _ year, 2008) in which assessment will be developgd b
To process data, a schema for collecting and psowgsvas  program aiming at articulating and evaluating coetel
established. It was proposed as a model to Divisiognowledge areas, and inter and intra-disciplindrgirs. In
professors in order to be used in a discretiona}. ildhe  this stage, the project is expected to be congeliti@nd

model consists of the information presented on TEBL  articulated to the academic daily life, becomirsgaikis.
related to the grades obtained by the studentheotourse,
as it can be appreciated in the next tables. EVOLUTION IN ASSESSMENT| MPLEMENTATION

TABLE Il

PROPOSED TEMPLATE FOR TABULATING LEARNING OUTCOMES To observe assessment eVO|Utlon’ Some cases mmd

which show how the process has evolved since tbg&tr

Student began (first semester, 2005) until now (first sele007).
Weight  Partial 1 1 2 ... m Average The cases presented show different advance stagései
X%  Question 1 project and the most significant results obtainedtte
y%  Question 2 moment of writing this paper. The process is destti

qualitatively and figures show specific examplegha way
: : : : professors collect and process data of the student
N%  Questionn performance.

100% Grade

Case1l
TABLE Il _
PROPOSED TEMPLATE FOR TABULATING LEARNING OUTCOMES * Department: Systems Engineer
Student ¢ Course: Data Base
uden L » Professor Degree: Magister in Systems and Computing
Outcome 1 2 m  Outcome Description Engineer
1
2 The assessment for this course is being developed §st
semester 2006 up to the current semester, with an
interruption in the second semester 2006. The psofe
n based on data model proposed, designed and camestrac
Grade database in MS Access, which allowed obtainingssicel

information on certain particular aspects relevéort the

analysis. In the second semester, he did not apmy
In the second stage, an agenda was establishe@wtital  assessment as such, but continued improving thdbase. A
coverage was of two years, which began in the diestester  report of the database is shown on FIGURE I, incWihe
2005. In this year (first year of this stage), fulme  numerical performance of each subject outcome petest
professors (tenure) carried out the assessmemenobthe s observed (obtained through the individual gradés
courses they were teaching. Most of them used theehof  students per item of each evaluation), and Figlrghdws

data supplied and others worked with the proposedein the global performance of students at the endetthurse.
adapted. When each semester ended, collective ngedtiy

department were carried out in order to evaluatealy the
developed work and improvement actions were prapase
each course to be performed next semester. Amoag th
activities proposed, it is worth to highlight thedinning of
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Course Data Base
Group 1
Average  idOutcome
idStud 1 2 3 4 Total
758832546 3.0 3.4 1.4 0.3 2.0
164735063 1.6 41 34 28 30
504429513 1.7 0.3 0.8 1.3 1.0
87665373 4.7 31 1.9 0& 25
955373573 2.3 0.6 2.6 2.2 1.9
802347571 42 46 29 4.1 4.0
916212707 43 27 4.4 49 4.1
641019757 0.4 0.0 1.5 28 1.3
55452720 3.9 18 4.5 4.8 37
Total 3.0 2.3 2.6 2.6
FIGURE |
OUTCOMES PERSTUDENT AND COURSE
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LEARNING OUTCOME PERFORMANCE PERSTUDENT

With the information obtained, the professor hasnttfied
low performance outcomes, has developed diversehiteg
and evaluation activities to improve student perfance in
such outcomes, and at the present semester, Hanising
the course by reformulating the objectives, fixirtle
learning outcomes and adjusting the content sedqugnc
Although the professor has the necessary informatm
carry out detailed individual follow up to studerte has not
yet done it because, according to him, the cowse a first
learning stage in which he continues revising adigisding
the database and improving the course planningctwhas
been possible through the analysis of obtainedltsesa
previous semesters. One of the improvements thiegsor
has proposed is to obtain information about thenieg

in each type of evaluation. Basically, the profeskas
focused on measuring the outcomes of each evatyatio
giving feedback to students in real time accordmgesults,
and doing teaching activities oriented to achieve a
satisfactory outcome performance level. One of final
reports at the end of the course is shown belowit, Ithe
global numerical performance of outcomes by type of
evaluation is presented.
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GLOBAL PERFORMANCE OFOUTCOMES BY EVALUATION TYPE

Since the second semester 2006, the professor é&s b
adjusting the process. The general principle isshee as
that of 2004, but he has adopted the originallyppeed
model (see TABLE I, TABLE Il and TABLE Ill) in ordeto
carry out a more detailed analysis both at indialdand
group level.

Case 3:

Department: Industrial Engineer
Course: Operations Research
Professor Degree: Magister in Industrial Enginegerin

The assessment for this course is being developed §st
semester 2005 up to the current semester. In tted fi
semester, the professor worked with a variationthe
proposed model which consisted of assigning perdoca

outcome performance evaluation per student in eackvels to the learning outcomes in each evaluattem.

academic semester, in order to carry out the iddaidi
follow up to students.

Case?2

Department: Mechanical Engineer
Course: Thermodynamics
Professor Degree: Ph. D. in Mechanical Engineering

The assessment for this course is being develdped &nd
semester 2004 (on his own as a result of his f@ation in
the Workshop: “Excellence in Engineering Education,
Fayetteville, Ark., 2004) up to the current semesihe
model used is a simplified version of the one psmuh
because it does not assign weights to each leamit@pme

Coimbra, Portugal

FIGURE IV shows the handled tabulation.

0.1 [ 0. [ 0.5 [ [
No. Name ¥ogel | Ri | Solopt] Fz | mu [ R3 | 2ndsol] Fis [n]cfal R5 | bJela] Fo a R
1| Avendafia Merce 1 T 0 0 1 1 0 o lojofol o [ofola] o 0 0
2 |BiezEdgardo 1 1 1 1 1 1 1 1 [l o ool o 1 1
3 |Bamers Kelly 1 1 0 0 1 1 0 o Leaf] ¢ [Cofola] o 0 0
4 |BametoKainaBe] 1 1 1 1 1 1 1 Bl @ Celele] o 1 1
5 |Bemuecos Ramir 1 1 1 1 1 1 1 [ 11 11 T O I I I 0 0
6 | Camargo Manuel 1 1 1 1 1 1 1 o [olele] o ool o [ 0
7 |CotesJuanPabla] 1 1 1 1 1 1 1 [ I 1 1 O I I I 0 0
8 |DeLaOssa Oimo: 1 1 0 0 1 1 0 o Lol o [Cofe]o] 0 0
21| Rico Ana Maris 1 1 0 0 1 1 0 o )ofe] o [Cofofe] o 1 1
22 | Sinchez Rodiigo 1 1 1 1 1 1 1 o ool o ool o 0 0
23 | Sarmiento Alaro 1 1 1 1 1 1 1 1 [l o ool o 0 0
24 | Valdivieso Viviana| 1 1 1 1 1 1 1 [ 1 1 1 O A L L 0 0
26 | Veng 1 1 0 0 1 1 1 [N I 1 I R I I I 0 0
26 | Z0figs Marco 1 1 1 1 1 1 + Jofofe] o [efofo] o 0 0
Mumber %  Number > | Mumber % Mumber % Number| %  MNumber % MNumber %
[T [ 12 s8]z [ nse FE B T ) 17 s I B
[ 26| 100,00 [ IWEI 23| #8.48] [l 7 |63z 7 26,97 [

[ ) h, T Hz, R ETEE] 753 Hz,

[ ) 2, 10 [Ty o Jom 0 0,00 [Ty
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FIGURE IV

PERFORMANCELEVELS OFOUTCOMES
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formulated evaluations. According to the professor
The model was used in the next semester when moiginion, students registering for the next semeater the
evaluation moments were established, and more esigphamost benefited by posterior implementation of the
was put in the teaching of low performance outconmes Assessment.
previous semester. From 2006, the model changed thgased on the results obtained during previous semsethe
measure of outcome performance into grades obtdiyed professor is developing a model in Access basedhen
students and the weights of them were associatethéo originally proposed model, which has been consilidrath
evaluation moment. According to the professor, #iiswed  the most complete and complex. Additionally, thededowill
her obtaining better quality information. In a demiway, a manage dates for each evaluation item, types diiatian
qualitative scale was established for measuringiclwhs  (individual or in groups), multiple courses and fpssors

showed on FIGURE V. and students’ follow up through different cours€sBLE
IV and TABLE V shows the proposed template (TABLE |
BT and TABLE Ill) filled in by a professor, who hasrioduced
Ve W7 7 T 73 e R TSt some changes in the format.
2| Detining objective function BT AT 25,145 100,002 2233 Acceptable 0.6 Acceptable
n: BT.IT Fies 6,002 2083 Acceptable 0.5 Inzuficiente
Linear Understanding and defining non.
Frogramming | of negativity saasx | seooe | oo | s Encellent TABLE IV
raphic 5| Detining feasible region 9375 333 100,005 15705 Excellent
[ ;i:flng‘“m’e:pumaui‘o:um n 7 M7 T T B 7 OUTCOME RESULT FOR EACHEVALUATION ITEM AND GROUPPARTA
e | efpmmas seane | some | s | moen | issicen
Selection and application of & l 2 b 26 AVerage
Ap:!ﬁ:;g:w | ::r-:r;;i;t‘l;\:::Lx::lgg‘r:n:‘?lhﬂd 0,262 50,002 20,002 1347 Wery Good 25% Pl_A 3.5 3.8 3.5 3.6
ﬁ%%?@ﬂﬂ;ﬁ:ﬂ 131 30,002 0,005 16.73% Acoeptable 25% Pl'B 43 44 44 44
I?c:mqu? 23] method. i i 3958 0,002 100,005 20,41 30 Pl_c 3'2 3'4 3'3 3'3
R 20% P1D 38 40 4.0 3.9

2

S e seceseed 100% Partiall 3.7 3.9 3.8 3.8

Capacityto identify and develop
Ineget the process that allows finding
Frogramming | 26} integet cptimal sciuticns. Hon assessed

Tcion g o TABLE V

23] information 5900 | 3833 85,76 14,032 Insufficient
30Uz of computer tols s | opow | wooon | o Excellent OUTCOME RESULT FOR EACHEVALUATION ITEM AND GROUPPARTB

General | 31]Identify spesial solutions 61257 0,002 100,007 2275% Acceptable

FIGURE V
QUALITATIVE PERFORMANCE OFOUTCOMES

Average  Outcomes Weight in Evaluation

outcome type
P1-A 3.6 Outcome 1 25% Individual
The information obtained during project implemeiatat P1-B 4.4 Outcome 1 250 Individual
semesters has allowed the professor to develop more pic 3.3 Outcome 3 30 Individual
pertinent and didactic evaluations adjusted to amts P1-D 3.9 Outcome 2 20% Individual
performance. Similarly, outcomes have been refoated Partial 1 3.8 100%
and course activities have been adjusted accotdingsults.
In present semester, the professor is redesighiagrodel
aiming at measuring outcome performance accordinbeir
evolution in the semester and the kind of evaluasipplied. Hydrology
50 i . s *
45 - H H . .
Cae4 40 1 . . H . . [
o 3.5 . . [] .
»  Department: Civil Engineer § 30 l ! . l .
«  Course: Hydrology =1 . . . )
« Professor Degree: Magister in Civil Engineering 15 . . *
1.0 . : .
The assessment for this course is being developed §st ﬁi - o & o o o o o+ o o
semester 2005 up to the current semester. Thegsmfesed o L
the model proposed during the year 2005. In thet fir Outcomes
semester 2006, he adjusted the model to obtaittsefsom
the outcomes of evaluation types (individual ogioups) as FIGURE IV
can be observed on TABLE IV and TABLE V. In the ced FINAL PERFORMANCE FOR EACHTEM PERSTUDENT

semester 2006 the professor was willing to testntoelel

and therefore, he eliminated weights in the outcayyee of

evaluation and he added the date of each evalu&tmnallel CONCLUSIONS

to assessment the professor developed an Excatatiqmh

which allows a friendlier and more efficient datasjnce 2005 professors in our division have been
management during 2005 and 2006. A report of theelex jmplementing the Assessment Project at their owoepa
application can be observed in FIGURE IV. TheResults become evident in the process of improveroén
implementation of Assessment during these two y®as teaching and learning, even though there is st of
allowed the professor to formulate the outcomegjstdheir  articulating the assessment for each course inrotde
number and improve his teaching process by coraémdrin - configure the complete program and professors wacstl
the core contents of the course and in developebdetter iy the process of appropriation of the process avhthers
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have show significant advance in qualitative andngitative  [12] }fF;Ad Smith, S-f% She‘lf)rh'vlfclli %IW- JOhnSgn andd 'dehtﬂr;Oﬂél .
terms. Among the aspects to be highlighted, reaeghby Enziﬁeg’iﬂgzgucaggﬁ?ep“fpe.%%_lgisg;?‘”‘zoé‘ss_e ractioermal o
some authors [6]-[12], as key elements in Engimegeri

Teaching, are feedback given to students in reaé,tithe

clear identification of the core elements of thericulum,

improvement of evaluations, the use of active pedegl

teaching, measuring of the teaching learning pmyctse

determination of the advance in achieving individaad

group outcomes and the process of permanent riefieon

the meaning of learning and studying engineering.
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