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Abstract—Information systems practitioners are frequently This paper focuses on the third paradigm nameltcati

required to master new technology, often withowt #id of formal

training. They require the skill to manage theinolearning and,
when this skill is developed in their formal traigj their adaptability
to new technology may be improved. Self- directearring is the
ability of the learner to manage his or her ownre®y experience
with some guidance from a facilitator. Self-direttiearning skills

are best improved when practiced. This paper nsflea a critical

social research project to improve the self-dirgdearning skills of

fourth year Information Systems students. Critisatial research
differs from other research paradigms in that #searcher is viewed
as the agent of change to achieve the desired metao the problem
situation.
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|. INTRODUCTION

URING discussions with alumni it became appareat th

Research,

social research. Since these paradigms developed
chronologically, critical social research is bettarderstood
when discussed after a short introduction to theerot
paradigms. Therefore a short discussion is givere han
positivism and interpretivism before a discussidncotical
social research is provided.

A. Positivism

Positivism is known as the “natural scientists’ mibdof
research [4]. In positivistic research, the scen objective
and knowledge is gained using a method that isatepée and
focuses on facts rather than values.

Data  collection methods  include  standardized
guestionnaires and experiments. Data analysis e dath
statistical methods such as factor analysis andess@pn.
Positivistic methods are especially suitable whenihfluence
of a specific measurable factor needs to be detexani

some information, communication technology (ICT) Positivistic research projects are evaluated immserof

practitioners experience problems adapting in there
changing world of technology they work in. They aequired
to keep themselves up to date with the latest tlolgical
developments in their field with little formal gwdce.

It was decided to change the method of instruatibone of
the modules of the "4 year Information Technology (IT)
students at the Vaal Triangle Campus of the Nor#sW
University (NWU) in South Africa to self-directeadrning
(SDL) in order to develop the SDL skills of the dats. The
module concerned is in Data Mining (DM). This papsports
on an action research project under taken to impthe SDL
skills of these students. The aim of the papen idemonstrate
how critical social research (CSR) is used to aehie
participative change in an environment. The aspett€SR
identified by Harvey [1] are used to evaluate tlesearch
project. The paper begins with a discussion ofcatlitsocial
research focusing on the work of Harvey. This itofeed by
a brief introduction of SDL in section lll. Sectiév serves as
the empirical report of the project dealing witte thetails of
the research methods used. The aspects of CSRfiigkbrty
Harvey are then used to evaluate the project irtiGed/.
Concluding remarks are provided in section VI.

I1. CRITICAL SOCIAL RESEARCH

In Information Systems research, research methads
mostly described ontologically and epistemologic&bm the

perspective of three research paradigms: positlvisrB

interpretivism, and critical social research [3]. [
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statistical criteria. These include the validity dhe
guestionnaires and the suitability and accuractafistical
methods applied for analysis.

B. Interpretivism

Interpretive research focuses on meaning. Dilth&y [
argued that one could only understand behaviorutiirathe
comprehension of their inner meaning; the meartiag led to
their production. Subjective understanding is @ntto
interpretive research. Knowledge is gained fromondgis
hermeneutic analysis of behavior in the context{g)the
participants.

Data collection methods include ethnography, imetipe
case studies, and interviews. Data analysis isiaftse using
coding methods such as content analysis and grduhéery.

Interpretive research projects are evaluated imgenof
holistic understanding. It should be clear thasésare stated
and care is taken to understand the phenomenonr unde
investigation from all the participants’ point ofew. Myers
and Klein [6] developed criteria for the evaluatiaof
interpretive case studies in information systems.

C.Critical Social Research

Critical social research is under-pinned by a calt
agialectical perspective, which attempts to dig hethe
surface of historically oppressive social strucsyr.

Critical social theorists see knowledge as beimgctired
y existing sets of social relations that are opgire. This can
be class, gender or race oppression. “Knowledgeitigue It
is a dynamic process not a static entity...It is phecess of
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moving towards the understanding of the world ahdhe
knowledge which structures our perceptions of tioddt [1].

Critical social research methodology describes ougth
based on the changing of oppressive structuresegards
positivistic scientific method as unsatisfactorgaese it deals
with surface appearances only, while critical sotfeory
aims to cut through these surface appearanceslrilihis
section, the general elements of critical sociaotl are
discussed.

Action research is often used as research methotitwal
social research. Action research is a participative iterative
method used to solve problems. It has five stageke cyclic
process: (1) diagnoses, (2) action planning, (3jioac
implementation, (4) evaluating success, and (5)icadwn
improvement. The planning and action implementagibases
are often guided by existing theoretical work. Datdlection
and analysis is a means to an end and suitablévpstst and
interpretive methods are used from a critical pectipe.

When critical social research projects are evatijdtee key
question to be answered is whether the oppressingtisn
that led to the initiation of the research projectrelieved
without causing new oppressive structures.

Although critical social research is verified inffdrent
methods, shared elements can be identified. Haftgy
identified the following aspects: abstraction, libga essence,
praxis, ideology, structure, history, and decorciion and
reconstruction. These aspects should not be viasatiscrete
units but rather as parts of a process that reliesall the
aspects. These aspects are central to this pageararbriefly
discussed.

1. Abstraction

Critical social theory accepts that facts cannoistex
independently from reality and works from abstraot
concrete. It starts with abstract generalizatiamsl then
investigates them in reality. It involves an untimgling of
the general use of a concept, as well as a stutty the
underpinning structures which specify the nature tiogé
abstract concepts. It aims to reveal underlyingcstires that
are otherwise taken for granted. These structspesify the
nature of the abstract concepts which have themsdbeen
assimilated uncritically onto the prevailing contegization.

2. Totality
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changes not simply as a result of reflection buaassult of
action. Knowledge is not static, since we transfoour
knowledge through what we do; it exists in our gday lives.

5. Ideology

The nature of the ideology needs to be revealedhiey
researcher through the identification of the essevfcsocial
relations and the separation of this essence frisoctaral
forms through a process of dialectical deconstounctand
reconstruction.

6. Structure

Structure is seen by the critical social researa@semore
than the sum of the elements. It is viewed hokdiycas a
complex set of interrelated elements which arerdtgpendent
and which can be conceived adequately only in tesfrithe
complete structure. This implies that parts conftormtrinsic
laws which determine the nature of the structui the parts.
The structure is thus capable of transformationatg@dures.

7. History

According to Harvey [1], history refers to both the
reconstructed account of past events and the mdnewhich
this reconstruction is made. Following the disamssion
abstraction, critical social research involvesgheunding of a
generalized theory in history, as well as the eypof the
essential nature of structural relations which rests them
historically. Critical research history is not sach interested
in the historical facts as in the circumstancesiwitvhich it
occurred. It investigates the social and politicaintexts,
addresses the economic constraints and engagéakgrefor-
granted ideological factors. It also takes theagitin of the
researcher into account.

8. Deconstruction and reconstruction

The critical researcher aims to deconstruct theasan into
abstract concepts in order to study the inter@hatibetween
the concepts with the purpose of discovering thg tkethe
structure of the situation. It is a constant preces moving
backwards and forwards between abstract concept and
concrete data; between social totalities and pdaic
phenomena; between current structures and historica
development;
between reflection and practice [1]. The researcier
constantly aiming beyond surface appearances. Tdre c

Totality refers to the view that social phenomena aconcept is identified through the deconstruction tog

interrelated to form a total whole. Social phenoeshould
not be investigated in isolation but always as péra larger
context. In a research environment, the researalms to
relate the empirical detail to a structural anddrisal whole.

3. Essence

Essence refers to the fundamental element of thbytical
process. Critical social researchers view essenseaa
fundamental concept that can be used as the kegltzking
the deconstructive process.

4. Praxis
According to Harvey [1], praxis means practicaleetive
activity. It is activity that changes the world. déWmledge

problem situation into concepts through investiatdf the
different elements of the situation. The core cphdg used to
reconstruct the situation. If this reconstructiooesl not fit
reality, further analysis of the core concept ieded. A study
of the essence and history of the structures instheation
leads to the identification of the core concepthisTis an
ongoing process to expose the ideology underpinmnireg
situation in order to identify the oppressive metkan, which
requires change.

D.Information Systems Research

Most information systems research projects can be
classified according to the above research paralig@uch a

between surface appearance and essence
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classification aids the evaluation of the reseayaality. Klein
and Myers [6] provide guidelines for the classifica of
research methods.

They argue that IS research is positivistic wheerdhis
evidence of formal propositions, quantifiable measuof
variables, hypothesis testing, and the drawingnéérences
about a phenomenon from a representative sampestated
population.

Information systems research can be classified
interpretive if it is assumed that our knowledgeredlity is
gained only through social constructions, such amulage,
consciousness, shared meanings, documents, toolspther
artifacts. Interpretive research does not predeflapendent
and independent variables but focuses on the cotiplef
human sense making as the situation emerges [6].

One can classify IS research as critical if thenntagk is
seen as one of social critique, whereby the réisteicand
alienating conditions of thetatus quo are brought to light.
Critical research seeks to be emancipatory in ithaims to
help eliminate the causes of unwarranted alienatowl

skills of learners as dependent, interested, iradbland self-
directed. Learners need to be guided to become melfe
directed over time. Individual students have déferlevels of
SDL skills and one should provide guidance to déifé
students according to their SDL skill. This aspectalso
referred to as SDL-readiness.

Guglielmino [12] provides an SDL readiness testjclhs
developed from a positivistic research paradigmsistimg of
askert-scale type questions. Students’ responsegugstions
are analyzed and a score is computed indicatingetheéiness
of a specific student for SDL. A high score imptesthat a
student requires less guidance in learning thandest with a
lower score. Some authors [13], [14], [15] haviicized the
readiness test of Guglielmino [12], identifying iditly issues.
Students who dislike learning in general will hakmver
scores, which is not necessarily indicative of rtheelf-
directedness. The tool however remains widely ubgd
positivistic researchers.

Fisher, King and Tague [16] developed a SDL readine
tools focused on nursing education. Their test aast 40

domination and thereby enhances the opportunities fitems that include personality traits and skillctsias time

realizing human potential [6].

The aim of this paper is to reflect on a researdjept that
aims to improve the self-directed learning skilld® students.
A brief literature review on self-directed learnifujjows.

Ill.  SELFDIRECTED LEARNING

Self directed learning (SDL) is a concept introciidey
Malcolm Knowles in 1975 [7]. Key to this conceptniwving
the responsibility of learning away from the teachke the

learner. The experiences of the learner provideh ric

information that should be combined with the formredterial
to add to the richness of learning of the grouparbang
moves away from traditional subject-oriented legrtio task-
oriented learning. Learning is focused on tasksdmplete
rather than a large amount of factual knowledge.

The learner should take control of the learningegigmce
and the teacher should only facilitate this procésgeacher
oriented learning the learner is externally motdain terms
of rewards and punishment, whereas in SDL the &ain
internally motivated, by aspects such as accomplésti or
curiosity to learn [7].

Various authors provide models describing the camepts
or aspects of SDL. Long [8] discusses SDL in terafis
sociological (independent task management) andgoeical
(educational) aspects. Garrison [9] extends thekwdrLong
[8] by describing SDL in terms of interaction beemeself-
management (contextual control), self-monitoringgftitive

management. Motivational and control aspects aso al
included in the test.

The research project that is partly reported othis paper
is aimed at improving the SDL skills of'4ear IS students in
order to develop these students into lifelong leesrcapable
of adapting in the ever changing world of technglogn
action research project was initiated to achiei th

IV. EMPIRICAL WORK: IMPROVING SDL SKILLS OFIS
STUDENTS

Action research (AR) is a cyclic participative C&rthod
to facilitate change in a problem situation. Astedain the
introduction, it became apparent that IT graduatasggle to
adapt in a changing technological world. It wasided to
change the Data Mining (DM) module of th8 ylear students
to an SDL delivered module in order to improve S§kills of
these students. This empirical part of the paperganized
according to the phases of AR namely: initial diegis, action
planning, implementation, evaluation of successl, aavising
improvement.

A.Initial Diagnosis

Action research is a participatory method where all
stakeholders need to be involved in the improvenana
problem situation. Currents students, past studants the

lecturer were identified as the key stakeholders this
situation. From discussions with 5 former studetie

responsibility), and motivational (entering and kjas following problems were identified:

dimensions. Intrinsic motivation to acquire new Whedge is
central to the success of SDL. Personal respoitgilf the
learner as described by Brockett & Hiemstra, [i9tentral to
the success of SDL in terms of life-long learnirsgimtended
by Knowles in 1975.

However, self-directedness in a learner developstages.
Grow [11] describes different phases of self-diedctearning

¢ When confronted with a new topic to investigates th
former students all had problems finding a starting
point for their investigation.

* Former students did not set themselves simple tasks
complete using the new technology; they attempt to
understand enough detail to complete a full-size
project.
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« Although they view themselves as life-long learnergiches of information gathered a few of the ansveerd their
they reported that learning new technology is d skicodes are given here:

mostly acquired after they have left the university

The concerned®year module in Data Mining is presented

after hours in a part-time mode of instruction. Mo$ the
students are also working full-time in the ICT isthy. The
findings of the discussions of the past studenteviested in
discussions with three current students workingnigustry.
Their stories supported the findings from analysfsthe
interviews with past students.

The SDL skills of individual learners must be ureieod in
order to develop study material suitable to develop SDL
skills of individual learners. Blended learning if@ioining e-
learning and contact sessions) provides the oppitytuo
provide different learning experiences for learrmndifferent
levels of self-directedness. If the SDL levels afdents are
understood, different guidance can be provided bgms of e-
learning material to accommodate the different lewé SDL
readiness of the group.

It was decided to test the SDL-readiness of thelesits.
Since the readiness test of Guglielmino is widedgdiit was
decided to use this test. The results of the 1desiis
completing the questionnaire had a normal distigouand the
average SDL readiness score of the group was Isliglgher
than the population. No students had low SDL ressfirscore
and 3 students had a high score. It was concltidgdhe test

Anxious. “Never have | done this before! Scared and
excited. Scared because of this huge change. Excite
because of this huge change. This is a good oppbyrtu
to see if | can learn independent of any courseenat
and study guide. | can choose these myself.”
Negative (time management): “Negative, because it
seemed like a lot of work to be done in a shorigoeof
time. And also the confusion of where to start, how
start, and to look for”
Negative (enjoyed previous methods): “Negative. Is easy
to just settle at one’s comfort zone, lecture camin
prepared, lecturing and | just sit there and do tvete
told me”
Positive: “Positive because we are now applying the
concepts more practical to the field in a real @aHan
having assignments from the textbook only which are
pre — prepared questions from a certain environraedt
difficult to imagine”
From this it is clear that special guidance on time
management and teamwork should be provided to ists.dé
a blended learning environment students can chdase
much guidance they use in terms of how many optiona
resources on non content related topics they study.
Another question was: “Do you view yourself as aiaus

results indicated the module change to SDL could kLgerson?” All the students except one answered ipelit
successful and that the students were able to stsitig SDL  Only one student answered a question on their tyabi
mode of instruction. evaluate their own examination performance negigtivenly

However very little were understood about individuaone student indicated that he thinks that he vall pass the
students regarding their expectations and fearsechby the module stating the following:

change towards SDL. The same group of students letaap
interpretive questionnaires on SDL readiness. Tyvémir

students returned the questionnaire compared td The the
previous section. The questions were compiled fr®BL

literature incorporating questions on aspects fouimd
positivistic questionnaires.

“No, to be honest the time | spend on my studie®ds
minimal. My responsibilities at home where not
permitting me to concentrate on my school work.aAs
father | had to give full support at home. This lext
against me at all costs.”

The final question reported on in this section w&s you

The results of only 5 of the questions are disali$mae to do a lot of research on your hobbies? Explain.’eAttoding, 9
illustrate the understanding achieved from inteipee students indicated that they often don't do redearchobbies
analysis. Content analysis was used and codesidentfied while 13 indicated that they do. Two explained tlia¢y
to describe the answers of the students. would rather form interest groups to investigatsrtinterests.
The first question presented in this paper was:

“What was your first reaction to the change of thedule? ) ) . . )
Positive / Negative and why?” After the analysis of the interpretive questioneaiit

As described earlier the first part of the modulasw became clear that there are students with lowesldenf SDL

presented using a lecturer centred model and itcthasged to "e@diness in the groups and special care needs takin to

a SDL model. Codes were developed for (number &ccommodate these students. S
responses): The course of module is as follows: Data mining is

« Anxious mixed (2); Ere;sentgd as a year module. For the_: firsft fi\I/e h?;:;dents
. M e : . ad to do assignments as preparation for lectu was
. :\\I/Iéxgeef:iSgei\;er]j%(i/selg\/;:\zgur;erieg;\r:?)(;:f (s;)ns) @) done to_ ensure _that studer_lts have a solid foundatidasic
. Neaative st t K (2 data mining skills. After five months the studeritad to

gat (e}galns eamwork) (2) propose three topics in data mining they wantestudy using
* Neg.a_nve (time management) (2) SDL techniques in groups. It was at this time thatstudents
¢ Positive (13).

. completed two SDL readiness questionnaires, ongistc
From these one may group codes together. All tigathees

) - 3 and one interpretive questionnaire.
add up to students, mixed 5 and positives 13. [Ustiate the

B. Action Planning and Implementation
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Clear outcomes for the student projects were sqtrofect
must be in the format of an extended journal papeshould
cover at least the following:

» A description of the technique

¢ Motivation of choice of technique

< Literature review on other people applying the
technique

« Data should be found to apply the technique on

e A program to apply the technique must be found

« Areport on the practical use of the technique

» Conclusions on the suitability of the technique for
specific problem situations

An internet-based learning management system (L&/8)
was used to communicate with students and to altoments
to communicate with one another.

In terms of assessment, the students had to gi%

presentations of their work in the monthly contsession. The
entire group and the lecturer completed evalualogets. The
lecturer provided the feedback very quickly aftee session
adding additional comments to help students impriery

often the students engaged with the lecturer inLM& chat

room. The marks allocated by the students comhiviidthat

of the lecturer were awarded for the presentati®igdents
had to submit a full report in journal paper fornfiet each

project which was evaluated and scored by theiectu

All the student perceive improvement in their owBLSsKills.
One student made the connection to the ICT worleplac
“Definitely. Because now | am aware of the SDL drain

able to do research on a certain topic, my preienta
and communication skills have improved. These skill
can assist me in the work place.”

From analysis it became clear that more students amxious

about the change in the mode of teaching. A nundfer

students who did not refer to negative feelingsthia first

guestionnaire referred to frustrations and feaeftection:

“Basically | think | have performed better tharhbught as |

was at first frustrated about the change that arsetb
undergo.”
Communication within the group and time managenmezre
the biggest challenge. Many students reported ivgment in
ese aspects.
Some of the aspects discussed by Knowles
development of SDL were evident; one student wrote:
“l like working or doing practical things, insteaaf just
studying a long theory and answering with long
sentences.”

It was concluded that the intervention was succéssf
improving the SDL learning skills of the studenfBhe
students were able to take more control of theirnimg and
enjoyed the mode of instruction. This mode of instion will

in the

By allocating marks for other groups students bm:an%:ontlnuelnfuture.
critical thinkers and they better understood therkma D.Advise Improvements

allocation. There was a definite improvement frdre first to
the second and again to the third presentatiomuaiityy. They
had all the evaluation sheets before submissioesdatd they
could use it for self-evaluation.

The standard of the work done by the students \asea
expectation. Some of the papers written by theesttgdare on
conference standard.

C.Analysis of the Success of the Intervention

The goal of the project is to improve the SDL skifif the
students in order for them to better adapt to ceanghe ICT
industry. This is a longer term goal and impossibleneasure
after the completion of this SDL module in Data Min
However it is possible to investigate whether tibd Skills or
aspects thereof improved. It was decided to disteilanother
interpretive questionnaire after the completiontred module
to the students. All the students expressed enjoyrokthe
SDL part of the module. Most of the student refeérte the
opportunity to choose their own topics and matesal
beneficial, some answers are quoted here:

Although the SDL skills of the students improvetie t
original aim of the project (improved adaptabilithhs not
been reached yet. The students who participatéusrproject
need to be contacted in a year's time and only thiint be
possible to investigate whether these students epemt
themselves better equipped to handle change thefotmer
students interviewed in the diagnosis phase opthgect.

The third project completed by the students invdltiee use
of prescribed software tools. None of the studemtye
familiar with the specific tools. A large numbertbe students
reflected positively on this project and the gra@gpred higher
marks in this project than the other two proje@se can
further investigate why the students performeddbetthen the
software tool is prescribed. One should perhapscpitee the
tool for the first project and allow the studenisselect tools
for the latter projects. This would be more in linith the
work of Grow [11] indicating improvement in SDL feéng
skills of students.

V.CRITICAL SOCIAL RESEARCH EVALUATION OF RESULTS

“Yes indeed because the second part was more emipgwe
in the fact that | able to take control on my sésdand Although the work of Harvey was not used during the
learn more on the subject matter as well develdg@rot planning of this research project, it is used tibeot on the
important skills that | can apply in the real wotld project from a critical social research perspectiviche

“Choosing the topic and the angle of focus suitesl tihe  discussion will be done according to the aspedctstitied by
most. It gave me the freedom to explore data mitiieg Harvey [1] discussed in Section Il and also serassa
way | wanted. The fun part was finding and making gsummary of the process followed.
link between topics and exploring their collabarati A Abstraction

through data mining.” This project started with the abstraction that SgMills
should be improved in order to improve the adafitahbdf
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ITC practitioners. A module in Data Mining was ched to
SDL instruction. A study into the concepts of Skd Ito the
development of an interpretive questionnaire to tes SDL
readiness of the students. Underlying concepts thate
identified as troublesome included time managemerdyp
work, self esteem and resistance to change.

B. Totality

As the students involved in this study are paretstudents
it is important to understand the circumstances eath
student. Care was taken to allow each studentit@\as / her
expectations of the module and flexibility was deghin
terms of the assessment time schedule where ajge@prhe
interpretive questionnaire developed included daest on
personality traits such as curiosity outside thepsc of
academic training.

C.Essence

It was difficult to identify the essence of the kaof self-
directed learning skills of students. Although #sence of
SDL is control, lack of SDL skills of students mde
contributed to other factors than the inabilityta@e control of

2517-9411
No:4, 2012

results in future. Some structural aspect may st ifonot
described. Lecturer availability can be viewed assgample
of this: the lecturer was available each Mondayhnitpr
consultation in the chat room of the LMS; many snid
reviewed the chats without taking part in them. Wit this
interaction lots of communication would not haviesia place.

G.History

The remark of a specific student that he found SBLa
total new experience was a shock to the reseaech. t€hese
are 4" year students and one would expect that they would
have experienced SDL in the past. Their above geesaores
for the Guglielmino — test indicated that they wdretter
prepared for SDL the average person taking the fEs¢
social context of the students was taken into atcdiven the
political history of South Africa has an influenoa some of
the dimensions of SDL ability such as confidenceid&nts
were asked to provide motivation for their expeotat of the
module.

H.Deconstruction and reconstruction

The inability of ICT practitioners to adapt to clgenwas

one’s own learning environment. The academic modetkeconstructed in a low level o SDL skill of the fpsudents.

discussed in section Il gave clues as to what tbal
stumbling blocks for students are. Aspects suchelfsbelief
and poor time management and resistance to groupwere
identified. Control as the essence of SDL in genemast be
shifted from the lecturer towards the student.

D.Praxis

When shifting control towards the students it maestdone
in a careful manner. Students need to know whakjgected
of them. Even though extreme care was taken to geattas
process, some students reported that they did maw lat the
beginning of the module what was expected of thiknuas
only after the students did complete three SDL gutsj when
they reflected on their SDL skills that many ofrthevere able
to articulate their fears and frustrations experéeat the start
of the project.

E. |deol ogy

Many students had low self-esteem issues at thedtthe
project which prevented them from taking controttedir own
learning environment. Individual students did destoate
curiosity and creative problem solving techniqueguired for
SDL but lack of confidence in presentation of theirk to
other people prevented them from realizing theiteptal.
During the first round of class presentations, mahydents
were anxious and could not communicate their
appropriately. They received additional informatiam
presentation skills and were supported in the dgmeent of
their second presentations.

F. Sructure

Structure in this project can be seen as the framew
created by the lecturer for the students to fumctigthin. It
includes the guidelines for the projects, the assest criteria
and actual assessment of the project.
strategies and individual guidance was made parthef
structure by using the LMS. Students knew when faod to
receive more guidance. It is important to describhe
complete project formally in order to achieve sanipositive

work

Communicati6h

SDL skills were deconstructed in terms of spedifibensions
such as creativity, taking control, self-confideraed poor
team work. A module in Data Mining was developed
improve these aspects. Control of the learningatitn was
shifted towards the students away from the lectur@ifter
completion of the reconstructed module studentsgdesd an
improvement of their SDL skill. At least two studemelated
their new skills to work experience, which is tHenoate goal
of the project.

VI.

The work of Harvey allowed the researcher to reflat a
research project from a critical social researchspective.
This work should also be used in the planning dirk
projects. It allows the researcher to gain a mooéistic
understanding of the problem environment.

Improving the SDL of IT students during their fodma
training might have benefits in terms of theirdifeg learning
and ability to adapt to new technology in their wqulace.
Future research will be done using this group afisnts to
verify this. The paper aims to make a contributitm
adaptability of ICT practitioners by changing IT uedtion
strategies.

CONCLUSION
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