Journal of Innovation in Psycholoc Vol. 2C, Na. 1

Education and Didactics 2016 73-84

DIDACTIC ASPECTS IN THE DEVELOPMENT OF TEACHING
STUDENTS’ CREATIVITY THROUGH TECHNOLOGICAL
EDUCATION

Lumini ta BIBIRE ®, Adriana VRABIE °, Lumini ta BOCA®, Pedro MUNOZ?,
Teona CODREANU®

@ “Vasile Alecsandri” University of Ba, Badiu, Romania,
P “Octavian Voicu” Secondary School, Bag Romania,
¢ Secondary School no. 10, Bag Romania,
4 University Auténoma de Chile, Chil&puth America,

¢ “Vasile Alecsandri” National College, Bag, Romania

Abstract

This paper aims at motivating teachers of Techrioldg=ducation to apply the active — creative ldam
instructional strategies in technological educatioks a case study we have chosen the Module "The
development of the built environment" with thaddfhe City" for grade 6, the module "Technologods
communication and transport” - "Transport Networkst' grade 7 and the module "Professional fieles"

"The nature of professional different geographiagdas"”, "Labor market evolution” for grade 8.
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Developing creativity in Technological Education Iesons. The research hypothesis

Modern methodology operates changes which deal exfftoiting and increasing the formative
potential of the educational methods in use, ineprib enhance the heuristic and active -
participatory character, having in mind the stutseability to think, act and create. Activation of
instruction provides the psychological basis of eraddidactics which designs the shift from a

teacher centered approach to active learning wsiichulates student reasoning, their effective
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involvement in building up abilities, skills, knosdge, assets and encourages creative attitude

(Dumitriu, 2014; Farrell, Rushby, 2016; Koh, CHdgng, Tsai, 2015).

The hypothesis of this experiment relies on the tmmgortant acquisitions of contemporary

psychology and pedagogy certifying that a persde &b en roll on a new existential course

forms a student who thinks, strives for personfiecéon, does mental search to rediscover the

truth, using their maximum creative potential aablié (Koksal, Yaman, Saka, 2016; Murdock,

2003).

The starting point of this work wahe assumption that Technological Education is pért
subjects that educate and develop students' digatid if the appropriate teaching strategies are
masterfully chosen, they lead to the effective mation of the taught knowledge and this
subject becomes the students’ favorite one. Ofssuhe previously mentioned assumption is
fully consistent with the views of many experts wtlaim that any individual can be taught
creative abilities, which later in life will helppém choose from the large number of domains and
subdomains (science, art, technology ) the onehwvitl assign a higher value to their creative
abilities (Impedovo and Malik, 2016; Oliver, Simpsa2006; Putwain, Nicholson, Edwards,
2015). This career option usually takes placénguadolescence and is prepared and preceded
by the school option. In both cases, the studehttalie into account several factors, creativity
included. Ideally students choose the field wheneyt have a high level of creativity.
Technological Education offers many options of kiemlge, exploration and search and,
therefore, it requires the nurturing of creatiwitighin this subject (Edwards, Nuttall, 2015).

The hypothesis of the improvement of the instru@lgorocess in Technological Education and
the creative approach when designing teachingifietiwere verified by the experiment reported
in this paper (Dumitriu, 2011; Lupu and Dumitri13).

The target population for this study included 18oselary school students enrolled in tHectss

in formal schooling. The experiment was conductadng teaching and learning in different
types of lessons of Technological Education clasBes fact that the experiment was conducted
in a small secondary school made it impossibleotmmfa numerous experimental group which
could meet the requirements of a complex pedagbgiegperiment (homogeneity,
representativeness, number) in order to ensurd gttistical results.

We have chosen this group of students mainly becawer the years of study, during the
educational process, there were identified two psowf students: one group of subjects
predisposed to take up creativity opportunitiestirir formal schooling and another group
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colleagues in the first group.

The experiment was conducted in a regular classreamironment without influencing the
specialized training of students, in accordancen wlie curriculum and without neglecting the

proper acquiring of knowledge and skills.

Having in mind a pertinent analysis there were et ways to measure the learning
environment at the beginning of the experiment wlith one at the end of the experiment, by
observing, evaluating results and comparing theth gach other.

We focused on achieving formal schooling objectiyag this time through developing creative
thinking components: fluency, flexibility, origirigf and elaboration. Throughout the experiment
the students were monitored not to overwork andeats to achieve significant and durable
learning outcomes through their active-creative agegnent. The working hypothesis was
confirmed by the fact that the instruction condddtethe conditions of the experiment led to the
formation of positive attitudes towards the edwsl process in general and towards
Technological Education as a subject in particul@éhe students participating in the experiment
were encouraged to participate in competitionsseck popularized, considering that education

and creativity can be done through creative thiglkind doing as well.

Methodology
Research Tools

The research tools were: observation, questionnigises, experiment, the analysis of the results
of the activity.

a) Observation

Data collection was included in 'observation gridéthe pedagogical events and on the subjects
and later on, these data have been processedzedalyd interpreted. It must be emphasized that
the data collected through observation were not onlpedagogical events and subjects, but also
on the students’ reactions and behavior, the actigative teaching strategies used and the
psycho-pedagogical conditions in which these gjiatelead to the improvement of students'
achievement. The adaptability of students in thadit@mns of the experiment was also taken into

account.
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b) Questionnaire

The questionnaires were designed to meet the dl@sadf the experiment: some questionnaires
were designed to collect the students’ opinion mdigg creativity and others were with close —
ended questions (subjects had to choose only anect@ariant as the correct answer). To assess
the level of creativity, the following symbols hakeen used: + good; - Weaks medium; |

average to weak; average to good.
c) Tests

They were used to measure the quantity and qulikmowledge, abilities, skills, the level of the
capacity for engaging in creative thinking and dpibefore and after the formative stage of the
pedagogical experiment and also during progrege gtctive — creative strategies).

d) Experiment

The formative psycho — pedagogical experiment Wwasmain method of investigation. structure
of the experiment which led the research includiggial test of creativity; Formative Test (after
the introduction of the "progress factor": the oé@ctive - creative strategies in teaching); Final
test of creativity. The initial test’s main objai was to identify the level of creativity when
starting the pedagogical experiment. Taking intooaat the indicators of creativity: fluency,
flexibility, originality and elaboration, we idefigd five peaks and four low creative subjects in
the group of students described as heterogenetesnéxt stage, thiormative stage of the
experiment, was the implementation of active-cuveastrategies in classes of Technological
Education, grade 7 and the formative test for "Camications Technologies". The teaching
methods were based on methods such as: "I knomant to know - | learned”, The Technique of
Dials, SINELG (The interactive scoring for effictereading and thinking), Brainstorming, Venn

Diagram, and other methods to stimulate creativity.
e) The Analysis of the results of the activity

In order to assess the level of theoretical andtjmal training of students in terms of individual
characteristics and specific requirements for Teldgical Education we took into account

reports, drawings, notebooks, portfolios.

Results

For the purposes of the experiment, the initiat teas completed with the segregation of the

observed group of 15 subjects into two groups:caumrof 9 creative subjects and a less creative
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group of 6 students - Table The basic idea was to keep track of the developmkateativity

compared with the initial creative possibilitiestire context of active-learning strategies.

Table 1.The results of the initial test

No. | Student's Name | Flexibility | Fluidity Originality| Elaboration
1. |A P — 1 ! —
2. |AC + + 1 1
3. B. I + + + +
4. B. L. + 1 1 1
5. B. A — — — l
6. |C.F. + 1 1 1
7. |C.P.M. + 1 + 1
8. |C.AM + + + +
9. C.A V. — — 1 1
10. |C.V — — ! —
11. |C.G 1 ) — —
12. |C.D — ) 0 —
13. |H.I - - - -
14. |P.P. 1 —1 1 —
15. |R.A. - - - -

Delimitation of the two groups, the highly creatied the low creative is better illustrated in the
histogram in Diagram 1. Looking at the results iable 1 and Diagram 1, we identified the
existence of a group of highly creative studertigctvincludes the following subjects: C. A .M.,

B. A. M., A. C,, H. P. and a group of students withHow creative potential which includes

subjects: H. I. and R. A..
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13.00%

£0.00%
40.00%

26.70%

B creative group B |ess creative group

highly creative = under achicvers

Diagram 1.The graphic representation of the results of thiahtest

Following the analysis of the Formative test regulte can say that:

« The class will continue to be heterogeneous reggrttie level of knowledge gained

from implementing active — creative strategies.

e Grades from 9 to 10 which are in the majority imdéca class with students with a very
good intellectual potential; grades below averaggeny poor ones are not the case, as
you can see in Table 2, Histogram 1.

« According to Table 3 and Figure 1 we can say thatu@® A which consists of more

creative subjects has a higher level of knowledmepared to the subjects in Group B.

Table 2. Results after the formative test

GRADES Clas:
CLASS Nto.d tOf Average
students | g 7 8 9 10 Grade
VII 15 4 1 1 5 4 8,2¢
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No of students

Histogram 1. Distribution of grades after progriesst

Table 3. Group Grades

No of GRADES Grour
GROUP ot aents Average
u 6 7 8 9 10 grade
A 9 0 0 0 5 4 9,4
B 6 4 1 1 0 0 6,5(C
6

== No. of students gr. B

\ / —m—No. of students gr. A
2

Figure 1. Distribution of group grades

The scoring in the marking scale was carried ocbting to the following criteria:
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* The items were scored differently depending ondteative potential of everyone (for
example, the last two items that appeal specificalithe students' creativity were scored more
points).

» The score for each item was given according todtaplexity and difficulty as well.
» The accuracy of expression.

It should be mentioned that other students could gther correct answers that were marked as

well.

The tables below graphically illustrate the resatlid comparisons between tests.

Table 4.Comparative results: initial test — final test

Result:

Groug. of student Initial Tes Final Tes
Creative 6C % 60 %
Creative peak: 27% 33.2%
Les: creative 40% 40%
Underachievel 13% 6,5 %

60.00%

50.00%

40.00%

30.00% MW initial test

m final test
20.00%
10.00%

0.00%

Histogram 2. Comparative results of the initial dindl test

1 - creative group; 2 - "creative peaks” group;I8ss creative group; 4 — underachievers
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Table 5. Comparative results of formative test famal test

averag grade Formative Tes Final Tes
clas:averag grade 8,2¢ 8,41
creative grouf average grade 9,4¢ 9,52
les: creative grouf averag grade 6,5(C 6,7t

underachiever group averzge
grade

W formative test

class average grade

creative group average grade
I | -oies

Grades

Figure 2. Comparative results of formative test famal test

During the research it was insisted on those vkasabf the lesson, which could be modified to
achieve the desired purpose. Along with effectreglitional methods which were adapted to the
requirements of the modern school, there were dismll specific ways to develop creativity
placing the students of grade 7 in authentic legrmiontext, in a coherent and consistent
environment to develop all mental processes redue complex learning experiences in order

to confirm the hypothesis formulated in the ini&ge of the survey.

There was a real gain in the students’ theoreknalwledge, especially in action, but this was
matched by positive changes throughout the entirsgmality in the emotional, motivational,
attitudinal and relational spheres, this way insieg the opportunities to adapt to an open society
in a rapidly changing world. Also, by knowing théacacteristics of these strategies and
creatively applying them we may reconsider theustatf the teacher, through knowledge and

understanding of pupils from entirely new, unexpdagberspectives which offer the opportunity
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to discover the interests, the difficulties and plneblems they face. It was found that by applying
active-creative strategies the atmosphere in thessobom changes into a motivating,
communicative, enthusiastic and free expressiosgpimere. The students were not accustomed
to this atmosphere and loved it even more; theyewery curious to see what new methods
tailored to their needs will be used. The teachas & moderator, sometimes just a consultant,
organizer, partner in the educational act. Thensitleration of information from purpose to
means of building skills, abilities and behaviorsveareal asset. Getting accustomed with active -
creative strategies, understanding and applyinghtpeoved to be very effective for teachers
when dealing with shy students or low-performingsinit helped them motivate their students
and encourage them to socialize more.

Encouraging students to express their opinionsdisguss them with others and find joint
solutions to problems contribute to effective andrathle learning as cooperative learning
maximizes the intellectual potential of the studefhtelping them to understand, communicate
effectively, become creative and innovative.

Conclusions

The comparative analysis of the findings of the tgroups of different creative level, has

identified the following conclusions:

- the fact that the creative subjects group hakebprimarily based on originality in a fast paced
working environment is materialized in improvingetgrades of the highly creative students from
9 to 10;

- the fact that the group which includes subjedith Wow creative potential is reflected in low
levels of originality and mental activity and thievs pace of work of the subjects during the
educational process; during teaching activitie® ofithe two students previously identified as
low creative was “recovered”, the only remainingdsint being R. A.

- creative and less creative groups’ answersdrtahts were similar.
The analysis of the results of the three testsddte following conclusions:

- the confirmation of the hypothesis that the idtrction of the active — participative strategies in
the educational process determines the developofieneativity; the results of the final test show
an increase in the creative potential of the sttedeith a higher percentage in creative peaks and
the lowering of the less creative with 50%;
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- for positive results, motivation and increasadisht engagement together with creative learning

are vital; this is why teachers should focus ontivating students for active — creative

engagement.

Following the completion of the experiment, theutesclearly define the following conclusions:

the proposed educational goals can be achievedgséthter efficiency by using a new

approach to content with a higher persistenamghitive and psychomotor capacities;

involving students in methods of creative work ledthe development of creative

thinking in terms of originality, noticing at tharmme time the emergence of a creative
motivation of the students for knowledge and seléi@ness which helped develop the
students' personality traits specific to creatiedple: self-confidence, independence in

thinking, sensitivity to problems.

The results of the experiment support the improvenoé the teaching environment based on

active participatory learning, the following beiogtlined:

the creative ability of students is favoured by mt&ining a permissive climate, mental
freedom and dialogue through a democratic govemanic teaching, thus offering

students freedom of thought and action;

supportive of the development of creative capaotystudents are those forms of
organization of educational process which enaldeadiery learning with an emphasis on
practical activities which make students work inglegiently, elevating students' learning

beyond knowledge acquisition.

Despite some drawbacks of some methods (time cdngum many resource materials,

sometimes difficult to implement due to studentge @r sometimes creating disruption in class,

they are methodological solutions that may gendretieeased student engagement and effective

participation of students in discovering and assigmew meanings to acquired knowledge.
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