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Abstract

This work proposes initially to identify the initieonceptions of Moroccan students in the firstry#fasecondary
college about the notion of earthquakes. The usettiodology is based on a questionnaire addressseddents
of life science and Earth in Meknes city, beforg afficial teaching about the said phenomenon. db&ined

results showed that despite the non-responsesydirity of respondents have less accurate irgtisceptions
for earthquakes notion, and does not correctlyantieir answers, they are enough to write snippletentences
and do not use scientific words. The student’s eptions seem marked by the earthquakes effectsettywe

have identified correlations between the initiahceptions of Moroccan students and those of othendh,

Turks and Tunisians students.

Keywords: Initial designs, Concepts earthquakes, college i8tany cycle, Correlation.

1. Introduction

In recent decades research on students' conceptiimng biological, geological or other, phenomeasa grown
steadily (Rumelhard 1986; Astofi & Peterfalvi 199eterfalvi 1997a & 1997b). Indeed, researchers and
teachers of different subjects agreed on the faat traditional teaching methods do not yield tlpeeted
results in the knowledge acquisition and skillsceistudents do not adhere the construction of Kmeiwledge.
Thus, it is seemed important for a teacher to take account the knowledge and belief of the knalgk of
students before any learning; identify their conicers and obstacles nature to the new knowledgaisitiqn
(Astophi 1992 ; Astophi et al. 1998; Giordan deetfe 1989 ; Giordan et al. 1994; Girodan De Vec&d71
Boucherie et al. 1994; Astophi et Develay 1989a6di 1991, Sauvageot 1991, Clément 1991; El H2Q04;
Chalak 2012). Indeed, as a tool, the initial cqtioms of the students provide a starting point alsd a way to
imagine the adequate learning sequences.

However, the studies of the conceptions concermangus geological concepts have been the subfetiuch
research in science education (Triquet 1988; AIEGA5; Laperriere-Tacussel 1995; Orange 1995; G8B5;
Gouanelle & Schneeberger 1995; Mouhsim 1997; Cr€&fart 2010; Chalak & El Hage 2011; Chalak 2012).
They showed that the majority of students presemtady ideas on the earthquakes notion and ther#fene
have only a superficial knowledge about this geiglmigphenomenon. Thus, Allain (1995) highlightedesal
designs of 3 cycle students on the causes of thiigemkes phenomenon. He classified them into seven
categories based on the content of the productidrihese students: volcanic causes, internal tontteral
terrestrial globes, atmospheric, tectonic, humaugd, alien and causes in association with the eaittition. In

this study, we were interested in achieving thectijes listed below.

2. Goals and objectives

In Morocco, to our knowledge; no research has getised on secondary college students' conceptimmg ¢he
earthquake notion. For this purpose, we askedat@nfing question: what are the initial concepti@imut the
earthquakes notion for first year secondary collegeents above all education and plates tectdundty $n Life
Sciences and Earth?

Recall that we wanted to work with students in finst year of secondary college who studied in @pte
earthquakes and plate tectonics at this levelabtiie time of questionnaire distribution the shidéhad already
studied this phenomenon.

Thus, we chose the students of the first year obrsgary college which do neither studying plateéamics in
general, nor the earthquakes phenomenon in patiatithis level, to achieve the following objeesv

- Identify the initial conceptions for studentsabthe earthquakes phenomenon;

- Discuss the origins of these conceptions;
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- Put the obtained results available to the prognaakers, teacher trainers, inspectors and teaahengler to
have more informations about the field in whichytheork and take more account of the initial student
conceptions in their practices to improve learrfmgstudents

- Be able to later offer these conceptions fromaming sequence so that future teachers may beppate and
be more susceptible for errors of students who tagyto provide security;

- Be able to later compare the conceptions ancequésites and measure the understanding leveudest for
different grade levels and detect some problentsstondents receive upon learning of earthquakes.

3. Methodology: Population and data collection instrument

We conducted a survey during the school year 2@13/2We chose 188 students in the first year ofrseary
college, their ages range between 12 and 14 y&hese students are spread over five classes inpfiladic
colleges (denoted C1, C2, C3, C4 and C5) locatethenprovincial delegations of Education of Mekries
Morocco (Table 1). The choice of these institutiomselated to reasons of facilitating the resegmatess. For
the collection of data related to the problem urstady, we used the questionnaire as an investgatol. The
time that was given to reply to the various questiés 20 minutes. The questionnaire was administése
students before teaching the earthquake conceywkg siur research is an essay on the initial cormepbf the
non steep acquired knowledge. This questionnairdagts two parts. The first part refers to the iifie
content, it includes three questions. The firsttams two items relate to the meaning of the eardkg through
writing and drawing. The purpose of this is to haveidea of how the interviewed students repregentuake.
The second question gives information on the extlan that can present the students to explain the
earthquakes origin. The third question containsdlitems; item 1 and 2 relate to the conceptiostadents in
respect of seismicity in Morocco. Item 3 as Quesfigprovides information on the explanation that peesent
the students to explain the earthquakes origin amddco. The second part of questionnaire compassisigle
guestion with two items concern the awareness aidkepreparing students to hold behaviors (durirgyafter)
in the event of an earthquake. These questiongratped in Table 2.

4. Resultsand Discussion
The four questions above will allow us to follovettiscussion of the respondents, and see how thegeive
the earthquake notion.

4.1. Scientific Concept of earthquake

a- Question 1

The question 1 has the sense to give the earthglefkdtion with a text (item 1) and draw a diagréorexplain
how this phenomenon arises (item 2). Figure 1 shbeobtained results for item 1 (what is an eardheg for
you?). It is noted that 19 % students did not radpo this item which 3 % responded "I do not knoWhile all

the other students tried to answer to this item. Myced the similarities and differences in thdirdgons.
Thus, the percentages response are distributenllawd: 29 % of students defined the earthquakenpimenon

by its destructive effect "human and material daeneauses”, only 4 % regarded it as a natural phenom 13

% repeated simply the quote "tremble of earth"%d&and 4% respectively confused the earthquake with the
volcano and thunder, other students (16 %) definad "a very strong wind." We can conclude that ithitial
designs of the students about the earthquake tiefirare multiple, varied and unscientific. Indetitg majority

of respondents are very far from having clear idalasut the earthquake concept since rely on atneosph
phenomena (wind, thunder), natural phenomena (m@lfar to define the destructive events an eadkqu
This conception typology, is inspired by the woflkAdiain (Allain, 1995).

For more information to the scientific concepiyvis asked students to diagram how the earthquakesoasing
item 1 (explain using a drawing how an earthquaks wccurred?). The obtained results are presemt€dble

3. Following to the obtained patterns with thigritéFigure 2) ignoring the non-response (21 %) itased that
students are more descriptive to explanatory prichue Indeed, the majority of students (8§ are more
interested to the catastrophic effects of the phermn rather than its scientific explanation: degtd houses
(36 %), houses or mountains with breaks with a percente#fgl1l % and 19%, respectively. In addition, some
diagrams about (13%) (Figure 2) showed conceptimisg huge sea waves (probably refers to thesestsid
Tsunami, we recall that the tsunami is not taughhe official program) and strong wind. These Itsstorrelate

to those reported by Allain and Boughanmi (Allai®95; Boughanmi, 2013).

In the others hand, these results identify thasthdents of this level are struggling to definesarthquake or to
design its operation. These results correlate thibise reported by other researches ( Orange, Tl et al.,
2003, Boughanmi & Orange, 2005). Indeed, the mgjafi respondents are very far to have a clearsiddmut
earthquake phenomenon because they have confusedldano or atmospheric phenomena and they are
attached to the destructive earthquakes and omitdtations with the fault (case of tectonic eantkg). They
also have a significant lack of scientific vocalylal' hese results can be explained either by tiserate of the
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earthquake-term in the vocabulary of non-respoosgiestion 1, or a lack of their motivation. Thensaresults
were obtained by Dal (Dal, 2005). In addition, vea @xplain these results by the fact that: theesttedhave not
enjoyed this questionnaire because they knew thiat iot an exam, they do not enough time to witiieir
answers or They have an unofficial acquisition eftain concepts that will be developed by studying
earthquakes at the classroom. Indeed, the abséscelonotions can block these students as it ejsrted by
Goix (Goix, 1995) and push them to use fragmentsofvledge or partially erroneous extra-collegeiori

b. Question 2

This question aims to explain the earthquake ca(Bgslain why the earth shakes?). The obtainedltsesue
presented in Table. It is seen that the percentageesponse is roughly the same as the previcestiqa (item

1) (16 %). However, the majority of students haiedtto explain the earthquake causes. From thieufyction
and according to the explanations they reveal #rthquake causes, we have developed four typeseTiave
correct answers and involve human causes (21 %lorie causes (13 %) and volcanic causes (11 %).
Moreover, we noted that other students recededrasadved atmospheric causes: the very strong wir@1%),
floods (15 %) and thunder (8 %). These resultstifiethe difficulties of students to understand #eerthquake
causes. Especially the explanations of respondepisrted a significant lack of scientific knowlegdgehich
would push them to use their common knowledge, deenthose who have responded positively to this
question. These can be explained by the non-atiguisind vocabularies notions adequate to explair tdeas,
which will be developed by studying earthquakeshia classroom. These results correlate with thésaamy
students in cycle 3 that evoked the same causegtain the earthquake causes (Allain, 1995).

c. Question 3

This question has three items; item 1 (Will it h@agthquakes in Morocco?) and item 2 (Give exampiesties
that have experienced earthquakes in Morocco?)etaribe conceptions of students in respect of seiignin
Morocco. The item 3 (Do earthquakes occur in Moo®cprovides information on the explanation that ca
present the students to explain the origin of eprdlkes in Morocco. Figure 3 showed the obtainedteabout
item 1. It is noted that the percentage of the emmiranswers is particularly high (above 90 %). Aghithe
percentages by non-responses or false responsasnsemeduced, they are about 6 % and 2 %, respéctiv
These results suggest that respondents largelyaw khat Morocco experienced earthquakes.

Moreover, to obtain further information in itemt# was asked the students about the name of sorrecéém
cities that experienced an earthquake. The obtaiesdts are summarized in Figure 4. It is remartked the
surveyed students (91%) know the names of some ddarocities which experienced the earthquake,mater
to Agadir and / or Al Hocéma cities. While only 9¢fstudents who have not answered this question.

The results mentioned above can probably be exgaiby an extra-school provision among other thitigs,
extensive media and the ability to access it (theshow: documentaries, websites ...) (Boughanmi, 320
Alava, 2011) and the family language ... ect.

On the other hand, to take more information abbetdarthquakes causes, another question has bmsrsed
(Do earthquakes occur in Morocco?). Table 5 shothedstudent categories explanations about the qpakies
origin in Morocco. Indeed, based on the conterthefwritten work of students, we have defined foategories
of explanation: 16 % of students have explained g¢hghquakes origin in Morocco by floods (atmosfher
causes); 11 % considered the presence of the mnsir(i@eological structures) as the origin of eautiices.
Furthermore, 8 % of the students affirmed that éhethquakes origin is related to the geographioehtion
between two seas (location) and 4 % have attribtdgetthe population explosion (human cause). Froeseh
results, we can see that the majority of resporsd@it %) did not respond to this item.

We conclude for this item that students have beesble to justify why Morocco can know occasionally
earthquakes phenomena. This is in part indicativesufficient knowledge of the earthquakes cawsesoted
above, or this issue is beyond their knowledgeedul] such notions will be acquired as and when tnayld
study plate tectonics to be able to probably thinlka global scale.

4.2. Awareness side and preparing students for helthviors (during and after) in the earthquakergve

For this last question (Question 4) of the quesiiore, we selected two items which students malgicitx
through the individual written their initial spomous ideas regarding: Mastery or at least awasetihesugh
instructions to follow during and after an earthkpidndeed, Item 1 awareness side has been proféset to

do when the earthquake struck in the classroomabhdme?). The obtained results are illustratefigare 5. It

is noted a quasi-equality of non-response percesnt§g7 %) and those who answered "do not know" 36 %
Also, 27 % of students have the correct answers.

However, another item beside awareness and prepstinients for held behaviors after the earthquadent
(item 2: what to do after the earthquake). The iobthresults are shown in Figure 6. It is seen ttede results

152



Journal of Education and Practice www.iiste.org
ISSN 2222-1735 (Paper) ISSN 2222-288X (Online) “—.5[1
\ol.6, No.18, 2015 IIS E

confirm what has been said above about the iteBo116 % of students responded positively to tieisiiand
the majority do not know what to do or did not resp with percentages of 46 % and 38 %, respectively
These results show that overall the respondentsvarg far from being aware of good practices (gafet
instructions) to follow during and after the earithige event. These low percentages (still below 3@8# not
surprising, since textbooks are not focused onin@iswareness of earthquake risks and no educé#tion
students in classes or even teachers in the pienesftthese phenomena are not conducted.

5. Conclusions and Prospects

It appears from this study that the Moroccan stteleri the first year secondary college have théaisi
conceptions about the earthquake notion beforeatiducat school. Such conceptions are limited lgrigethe
visible characters by eye which they are focusedhendestructive effect of earthquakes (human aatenmal
damage) omitting their origin both in Morocco amdgeneral. Thus, the relatively simple and nongifie
ideas used by students to reason and the diffisulti seizing the destructive nature of the phemamenay
reflect external contributions to school; amongeotfamiliar language, extensive media (TV show: i@sy
cartoons or other) (Boughanmi, 2009; Dal, 2005yA|&2011) or the family register ... ect.

It seems that students, even if they mobilize @efjiast causes, remain focused on the dramatictetfethe
earthquake, as these students have no concemteftpttonics. In addition, the spectacular caiphic picture
presented by the media could impede the apprehren$ia scientific explanation of this tectonic etven

These results correlate with those reported byrathsearchers who have worked on the conceptiortheof
students about earthquakes ( Allain, 1995; Dal,52@obughanmi, 2009; Heringuez, 2012). Thus, theellev
difference of education or learners of the coustde not result in a significant difference in cepiions. For
this, we can propose a supportive action to futesehers of Life Sciences and Earth at the RegiGeaters for
Education and Training and to exercisers teaclmesshools and program makers. It covered:

i- Initial and continuing training of teachers to oduce them to consider the initial conceptionstatients
about the studied phenomena before any formal ¢éidacén order to adapt their interventions andutate their
practices in an educational strategy to develomthe

ii- Make students aware of their own representatiomst miso be a start, and compare their conceptiontgmke
lasting change must be a constant objective fotetheher.

iii- The integration of safety precautions to follow wrend after the earthquake in various textbookbkowit
exception and promote activities and simulatiorreiges.

iv- On the training plan, should be emphasize the teedévelop or generalize academic training forheas to
deal with the earthquakes phenomena and otherahaisasters.

v- Adopt at an early stage in primary school, a plagharacter education of geological phenomena susch
earthquakes.
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Definition of an earthquake by writing I :Jganst,le(/erable
on't know

[ Natural phenomena
16% I s an earthquake
[ llIsavolcano

I Thunder

29% [ Very strong wind

11% I Humans and materials damage causes

16%

4% 30

Figure 1.Relative conception of the definition earthquakenifing.

Explanation: Citations examples Examples of draging

Homes with breaks

Sea waves and wind

Mountains with breaks

Figure 2.Examples of drawings of student
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Do earthquakes occur in Morocco? B Unanswered

I Yes
[ No

92%

€§|2%

Figure 3. Conceptions relating to the productioeafthquakes in Morocco

Examples of Moroccan cities that have experienced earthquakes

I Unanswered
91% [ lYes

Figure 4.Conceptions relating to the name of some Morocd#@sdhat experienced an earthquake
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What to do during the earthquake?

16%

11%

37% I Unanswered
[ Jldon't know

I | stay where | am

I | will escape to the outside

Figure 5.Conceptions relating to the set requirements airtbient of earthquake.

What to do after the earthquake

46%

16%

38%

[ Unanswered
I | don't know

[ Help my family and others

Figure 6.Conceptions of good practice to follow after eauvihke

Table 1.Establishment and number of students in the studiseiarch sample

denoted of colleges establishmgnt C1 Cc2 C3

C4

C5

Students number per class 38 36 39

38

37
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Table 2.Principalsitems of the proposed questionnaires for the stugapulation.

Questions Iltems Questions

ltem 1 What is an earthquake for you?
Question 1 ltem 2 Explain, using a drawing how an earthquakse waccurred?
Question 2 Explain why the earth shacks?

Ilteml Will it have earthquakes in Morocco?

Iltem2 Give examples of cities that have experiere@thquakes in Morocco?
Question 3 Item3 | Do earthquakes occur in Morocco?

Ilteml What to do when the earthquake struck ircthgesroom and at home?
Question 4 Iltem2 What to do after the earthquake?

Table 3. Student Responses to the question abdhtjgake definition by drawing.

Earthquake definition using drawing Citations numbers Pourcentages of students (%)

Unanswered 40 21

Destroyed houses 68 36

Homes with breaks 20 11

Mountains with breaks 35 19

Sea waves 25 13

Total 188 100
Table 4.Student responses to the question about the eakbagauses by writing

Earthquake causes by writing Citations numberfs cdreage of students (%)

Unanswered 30 16
Digging Mines Humans causes 40 21
A very strong wind Atmospheric cause 30 16
Is a volcano Volcanic cause 20 11
Thunder Atmospheric cause 15 8
Flooding Atmospheric cause 28 15
Fracture of earth's crust Tectonic cause 25 13
Total 188 100

Table 5.Students responses to the question relating teahtbquakes production in Morocco

Why do earthquakes occur in Morocco? Citations Numbers Pourcentage of students (%)
Unanswered 115 61
Situation between two seas 15 8
Mountain Presence 20 11
Floods 30 16
Population explosion 8 4
Total 188 100
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