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Abstract

Since initially it was realised through evaluatiothat the students lacked the basic
knowledge of volume, they tried to measure the wvotuof the container. Many of the
containers were embedded in the Earth and we'lltjfer household needs on a waterless
Dodecanese island.

The above activity took place in the framework afvironmental education. The tools
they used were part of the system they themselesgyded for example a piece of string
which be held at the mouth of the container and whireached to the bottom. If the
containers were not embedded in the Earth they utlesl classical method of measuring
the outside of the containers. Quite often the démts became confused when reservoirs
with the same volume (2 different houses) changexiregards one of the dimensions.
The whole process was successful since finally mfteo months the student's ability to
calculate volume had increased, and since their estement levels were compared with
schoolmates who all had been taught in the clastivay.

Keyword:Knowledge of volume, containers, environmental education, water container.
1 Introduction.

In the present work students on a waterless islasthg elements of volume, calculate the capadity o
reservoir or the capacity of the tank of water. &v/aanks are mainly used on waterless islandsemggean
in order to economise on our important quantitgdfiking water and today a householder can usentatsr
for all his needs except for drinking water.

2 Research questions.

If there is an increase in the mathematical abdftgtudents in the calculation of elements of woduwith the
help of elements taken from their environment, careg to student use classical methods of teacHiang (
example with the help of the blackboard) if thedents comprehend the changes in the elementseof th
rectangle of the Parallelepiped

3 Hypotheses
Teaching and evaluation of mathematical concemis fthe natural environment increases the ability of
students to be able to calculate..

Furthermore, students understand more easily theges in volume when they study them with the loélp
elements from the day-to-day experience.
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4 Theoretical framework

The theoretical framework is divided into two units

A.The use of elements from the day-to-day experieftee students (for example from the studentlmré
environment) increases their ability to make vasioalculations.

B. In the alteration of the volume in the reservoir

A. The use of elements from the day-to-day expegesf students can also be included in the framiewbr
constructivist where the student composes the krwledge through elements of his or her enviramme

12].

From a pedagogical perspective, inquiry-orientedchéng is often contrasted with more traditional
expository methods and reflects the constructivistiel of learning, often referred to as activeresy, so
strongly held among science educators today. Agegrtb constructivist models, learning is the resil
ongoing changes in our mental frameworks as wengattéo make meaning out of our experiences [20].

This more interactive relationship between teacmel learner was given prominence by Vygotsky [3Rpw
introduced the concept of the Zone of Proximal Dewment (ZPD). The ZPD refers to the gap between
what the learner can do on his or her own and Wwhatr she can do with the help of others. The E®cé
support and guidance offered by the teacher to tedpstudent perform at a higher level is known as
‘scaffolding’. In this supportive role, the teachwas to discern the potential of the student tcaade in
learning, so that the activities presented, instefableing either too trivial or too demanding, fallthin
Vygotsky’'s ZPD ([30]) area of appropriate and prctilte challenges ([3]).

Teachers vary considerably in how they attemptnigage students in the active search for knowledgees
advocate structured methods of guided inquiry ([Mbjle others advocate providing students with few
instructions ([29]). Others promote the use of stigrdevices to aid skill development ([11,12])fdcus on
inquiry always involves, though, collection andeimgretation of information in response to wonderamgl
exploring.

In contrast, alternative approaches emphasize tssping strategies and favor assessment systeams th
place ‘emphasis on understanding, transfer of iegrto untaught problems or situations, and oth&rking
skills, evaluating the development of these skilisough tasks that clearly must involve more than
recognition or recall’ ([4]).

It seems particularly important that inquiry-oriedt teaching may be especially valuable for many
underserved and underrepresented populations. énstudy, language-minority students were found to
acquire scientific ways of thinking, talking, anditimg through inquiry-oriented teaching [21]. Ciaumt must

be used, however, in interpreting reported findinbsere is evidence of interactions among investiga
approaches to science teaching and teaching $iyé¢gLock, 1990), and the effects of directed imygwon
student performance may vary by level of cognitilevelopment (Germann, 1989). There seems also a
possible conflict of goals when attempting to batathe needs of underachieving gifted studenteweldp
more positive self-concepts with the desire to tigwskills of inquiry and problem solving ([32]).

It must also be emphasized that an emphasis oriryaguented teaching does not necessarily precthee
use of textbooks or other instructional materi&@sher materials accommodating an inquiry approach t
teaching have been identified by Haury (1992). 8dvelementary school textbooks have been compared
([26,27]) and a content analysis scheme for idgintif inquiry-friendly textbooks has been descril@i271])

has described how textbooks can be used to suimppiity-oriented science teaching.

B.The topic of volume we have to add that after @idlgere was important research done by ([6,17 AQ)
Donaldson attributes a large part of this inabildy‘a clear linguistic cause.” He maintains tHatta child
takes language into consideration based on cordlexiements. These contextual clues are considered
irrelevant by adults ([17]).

This inability which students have is due to thet that students think as they describe the phenomeSo
the student understands what he is seeing atmtegfance, without going on to further analysigpodcess
and change as an adult would do. Gelman mainthitschildren can be taught not to let their judgtrizn
distracted only by what they see. If a studentsdoet examine different parameters then he wilegiv
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wrong answer. Thus it would be good if studentdpigethey express themselves verbally, could examin
things which are the consequence of a change whicfirst glance, they did not perceive as a totelnge

([10D).

McGarrigle did experiments with bodies of diffat volume. The reason for these experimental ndstho
which he developed was the checking of childrerifieidnt perceptions in the maintenance of volume

([17]).

Donaldson maintains that for all the attempts tbak place to teach the students to deepen thieikitiy
about what they can see, a significant number ibdirgdm would continue to fail to prove that the waile of a
liquid remains the same even if the container enged. He compressed a ball of clay to make ittgrea
diameter and then posed the same question. Onér stddents understand that in the end the cldlyeis
same. Similarly Smedslund compressed the claypandt in water to check if the volume of the play
changed. The students were able to observe iflee of water increased. Smedslund repeated the
experiment taking away a piece of the clay befarttipg it in the water. He observed that only dréhn
above a certain age who had more developed reasonind organize rationally and was justificatidhat

the volume of the body in this phase was differft. 7, 5])

5 The research section of the work.

Interests this research work students from thé-diesss high school in the academic year 2009 ®20The
students measured a series of 20 reservoirs that shaped like parallelograms. These measuremames
to do with the periphery the container (a circud@sc). At the same time they measured the dianadter
certain trees and recorded these characteristidish

If the reservoir was a parallelogram the studeantddcagain measure the length and the width oftea of
the surface of the reservoir and then work outalsme.

-If they were unable to measure certain of the alxharacteristics the students received teachisgich a
way as to take into consideration certain charesties of the reservoirs etc. A similar processwarried

out two month later again in the framework of e@omimental education. In both academic periods the
students created graphic representations.

6 Participants .

The students who took part in the research workesits in the first year of junior high school ireth
framework of environmental education. The procegh the same students was repeated after two months
when they were in the third class of junior highea (result this research).

Research took place in the academic year 2009-206dthe second phase took place in the academic yea
2010-2011 (with same research questions).

The school where the research took place was lddate large island city and 126 students took par
initially though because of transfer of studentsttoer schools the final number of students whd foart in

the research in the two month was 106. There Wsts another group of students who took part in the
research but they worked in the classical way. §thdents did not take measurements using instrisnierit
worked on the same problems theoretically inside ¢lassroom in the academic year 2010-2011. The
number of students in the second group which was finother school building was 98.

7 Materials that were used.
Measuring tapes were used to measure every dimensithe reservoir usually its width and length. Jet
the reservoir’s height they used a cord that web tth stick or a bucket of water whose weight wdake the

cord down to the bottom of the reservoir since ligule reservoir or the water tank would have gering
in the top.
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8 Procedure

The students measured a series of 20 reservoirsvéra shaped like parallelograms. For this thegdua
measuring tape. Then each student tried to caktiiat amount of water that there was in the reserand
also how much water the reservoir would hold. Tiveeee several reservoirs which had the same volhwhe
were of different dimensions.

The reservoirs that were used were of two typesiternal — underground (buried in the soil) usually
underneath a room , but some were built outside flist approach was to measure the capacity of the
reservoir. In this case they placed a containez tgpearn string at the mouth of the reservoiirigtit drop to
the bottom using a stick to hold it. D then theyaswge the other two dimensions on the surface ef th
reservoir, subtracting from each the thicknessefvtalls etc.

If they wanted to measure the water containederréiservoir then they measured the length of #tecard.

If again the reservoir was outside (usually for tietering of fields) things were much easier sipeeh
dimension could be measured from the outside agnl ¢alculated subtracting the necessary lengthceSis

in a similar way comparisons were made with otleservoirs or with the same reservoirs which coethin
less water.

9 Result.

Students who worked in the classical way (as assessed by| The students who worked with water reservoirs
the teacher)

M S M < t p

Volume of thereservoir (also | 5.42 2.15 7.16 211 0.7 0.02
with by examining the same
volume from different
dimensions)

Volume of water-maintenance | 3.83 2.97 5.9 1.3 0.4 0.05
of water volume

Note 1: p<05*, p<0.05**, p<001***
Note 2: the assessment was carried out using a ten point scale.

Wishing to ascertain whether there was a difféation between the abilities of the students whaoked in
the classical way in the environmental field.

There was statistically significant difference ‘tained in the reservoir’ between the pupils wharked
with ‘contained in the reservoir M=5.42 Sd= 2.15 and the pupils who worked in dlzessical way
(M=7.16 Sd= 2.11), t=0.7 p=0.02<0.(B.5Similar statistically significant there was beemestudents who
worked in environmental field (of the water it camed and comparison between two identical or two
different reservoirs) and pupils who worked in tassical way (pupils working in the classical wWa¥
=3.83 SD=2.15) and the pupils who worked with emwvinental field M=5.9 SD=1.3 since t=0.4 p=0.05.
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10 Discussion

In the present work an attempt was made to evaltithere was any advantage to teaching the elesrmnt
volume to students working in the environmentaldfie measuring the volume of water and reservoirs,
compared to teaching students in the classicaliwétye classroom. It appears that the studentdvement
with the natural environment increases their apititcalculation.

For example clear evaluation criteria were usedefach model [9].We answered to the instructions of
Williams ([31]) who supported the notion of clearidglines for marking as it makes the task morectbje

for students and thereby reduces any feeling thay have that criticism is personal. Consequentéy th
evaluated work from pupils in different classes.

Any lack of clarity which existed could be explain® the students by helping to solve their questising
elements from their environment.Such an approackeagwith the opinion of Orsmond, Merry and Reiling
[19] and Falchikov [9] that because of the existeof ambiguity the positive results of the enfirecess
were greatly reduced. Generally it appeared theretivas a reduction in the things th students wetelear
about and thus an increase was observed in thiitydb calculate elements of volume if the stutensed
elements from their natural environment even ifef@ments of there servoirs volume were altered.

So through this process the student develops factie, coherent and lucid argument to support@nd
substantiate the hypothesis or topic under disonssi
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