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The SMEC Conference is an annual event designprbtaote the continued development of a
professional community of mathematics and sciedoea&ors across Lebanon and throughout
the region. Specifically, the conference aims to:

- Provide an intellectual and professional forumtéachers to exchange theoretical and
practical ideas regarding the teaching and learaofngathematics and science at the
elementary, intermediate, and secondary levels

- Provide a forum for teacher educators and researthehare their findings with
science and mathematics teachers with a specidiasigon the practical classroom
implications of their findings

- Provide an opportunity for science and mathemagiashers to interact with high-
caliber science and mathematics education profesisidrom abroad

- Contribute to the ongoing development of a profesali culture of science and
mathematics teaching at the school level in Lebamzhin the region

- Raise awareness of science and mathematics teadiwrsthe array of curriculum and
supplemental classroom materials available to ttheough publishers and local
distributors
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Mathematics

The Reproduction of Geometrical Plain Figures: a Cmplex Task
Naim El-Rouadi

Introduction

Continuous and appointed meetings with mathemat&tsuctors of the three cycles in
basic education which held discussions regardirgmgéric reasoning showed that instructors
should not underestimate the importance of two ndéficulties that students might face while
learning geometry. The first difficulty is that gaetry is very hard. Second, geometric reasoning
should not be reduced to the learning of formal clesiration; learning requires learners to
develop an important intellectual investment.

In addition, instructors expressed their convitsisegarding geometric reasoning which
is that reasoning is a major part of teaching gegme which the ability to reason is an essential
skill for learners to accomplish. Since geometeiasoning is rich in formal deduction, learning
the skill of reasoning is the strongest argumerfiduor of geometry.

The instructors defined geometric reasoning imgeof Piaget’'s theory where reasoning
begins at the operational level of a child’s depetent, i.e. ages 7-8 or 10-11 years old. At this
stage, the beginning of logic articulation takeacpl (logic linking). Thus, reasoning may be
considered a domain that can be taught in earlgestaof development. Some added that
reasoning is in fact a rich and diversified domaith a visual, static and even playful aspect.

For more than 15 years, | have adopted a custamsk@ach instructor to explicitly state
his point of view regarding the teaching-learniiggeometry. The following quotes resume the
majority of the points of views of the instructoesyarding geometrical reasoning and required
competencies, respectively:

“Geometrical reasoning stresses the observatioiguries before doing any real research
work. Conjecture elaborations that are subjectedciitical examination allow a
convincing validation through demonstration. The keto settle between intuition and
the rigors when facing a complex problem and toklgeometrically is to be able to
perform a drawing. Hence, to think geometricallyliso being able to rely on geometric
intuition and rigors.”

“To think geometrically is to have a global visiohem constructing a geometric figure.
To effectuate a mental activity in the domain cbgetry students should be enabled to:
- Use different competencies of perception in dedustiwhich are necessary to identify
information in given figures (geometric informatitaken from definitions and theorems)
and put the techniques of calculations into use.



- Use notions issued from different registers in stiedy of complex situations. The
diagram helps visualize the object and allows idieation of the conditions necessary
for its realization which relies on its properties.

By referring to the Lebanese curriculum concerrpign geometry in the twoycles of
basic education (lI-11), we identified the recommaed competencies which include: reproduce,
construct, represent and describe. Some teachdresd cycles assured that the acquisition of
the first competency (reproduce) remains far frdv@ scope of students at the end of basic
education. Therefore, empirical research was netaeldrify this point of view through further
exploration.

Problem

This research aimed to study the knowledge (megaamd value) that first secondary
school learners have with respect to plain geometaking into consideration that the
reproduction of geometric figures is one of thec#pe objectives of teaching and learning
geometry in the two cycles mentioned above. Cormeatyy the questions of this empirical
research were:

1. Is a student of 14-16 years of age capable airately reproducing a given figure of plain
geometry?

2. Is it sufficient to reason when it comes torgetric figures?

3. Is it enough to use certain necessary algelwaulations to reproduce geometric figures
especially when having an irrational number in takulation?

4. Does it help to draw accurately a geometrigaireé knowing that a ruler and compass are the
only utensils used?

5. Are students able to draw the length of anioral number (2)?

Hypothesis

The geometric support of this study was a probleiuation that requires using:
Euclidean geometry (to perceive plain geometriargg), reasoning (reason then demonstrate),
algebraic calculations (to solve an equation dftfor second degree and choose the acceptable
root) and geometric representation of the lengthaof2 segment (to trace this segment
accurately). This was used to verify that Lebanese&lents have acquired competencies
regarding the application of theorems and geometdncepts to solve complex problems
(outcome learning). This research aimed to prdwd formal reasoning is not enough to
reproduce given geometric figures.

Theoretical Framework

This research was based on five theorists: BerRardysz, Sophie Gobert, Eric Roditi,
Alain Kuzniak, and Van Hiele.
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Parzysz's proposal

Parzysz (1988), who worked specifically on grapi@pgresentations of space geometric
objects, concluded some conflicts that occur windrawer through (<le su>: understood and <
le vu>: visual).

Mathematics

Application

Cultural geometry

Reasoning

Figure 1

That is between the knowledge he knows about a g&tal object and visual given by
his representations. Berthelot and Salin (200ljndjaished three problematics concerning the
<le su> and < le vu> depending on the nature opthblem:

A practical problematic where the objects are ptatsones (in particular the drawing) in
a way the solutions are practical and the validetemains in the sensational space. This
problematic is categorized in the natural geomatgording to Kuzniak.

A geometric problematic where the objects are tigzal in which the process and
validations depend on the geometrical knowledges Pproblematic is categorized in the
axiomatic geometry according to Kuzniak.

Spatio geometry problematic (problematic mbdeling) where we work on physical
objects, the process gives an ideal model to paybjects and on the geometric
knowledge, but its validation is done in physicahse. This problematic has two links:
with natural geometry that consists of the probkemad solution, and natural axiomatic
geometry which consists of the problem that is nexland solved.(refer to figure 2)

S. Gobert's proposal

There are specific works to pass from physicatspf drawing a figure, and vice versa.
Sophie Gobert (2001) proposed in her thesis, thatnicro space which belongs to physical
space should not be assimilated like drawings.@bposes to name it "Representational Space"
because it is not a geometrical space. The repatgman space exists in the middle space
between the physical (sensible) and the geomespade (abstract).
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E. Roditi's proposal

Eric Roditi cited that in the case of drawing getne figures, the implicit knowledge of
construction is less important than the represiemiadf properties that should be visible. But
when constructing a geometric figure, this impliaowledge of construction will be necessary
for the correct representation. To construct twoalel segments, the method depends on the
properties that are vital, and if this method reegiiadditional drawings, it is not recommended
to erase them.

A.Kuzniak's proposal

According to Alain Kuzniak (Kuzniak 1998), studgnteasoning level in geometry is
categorized into three levels:

-Natural Geometry (Geometry 1), which has realitydathe sensitive world for source of
validation. In this Geometry, an assertion is jistle by using arguments based upon
experiment and deduction. The confusion betweeneinaald reality is great and all arguments
are allowed to justify an assertion.

- Natural Axiomatic Geometry, based on the cladSuzlidean Geometry. This Geometry
(Geometry II) is built on one model close to realiBut once the axioms are fixethe
demonstrations have to be inside the system ofnaxim order to be valid. For these two
approaches, it is necessary to add Formal Axiongicmetry

- (Geometry IllI) which is little present in compaty schooling, but which is the implicit
reference of teachers' trainers. They are usualthematicians who have studied mathematics
in university, which is very influenced by this feal and logical approach.

Geometry
A

Vertical mathematics
organizatiol

Geometry

Real world Geometry

v

Horizontal mathematics
organizatiol

Figure 2
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Parzysz (1988), in contrast to Kuzniak, dividedrgetry's reasoning into the following levels:

-Spatio-Graphic G1: the objects in play are physjoeodels, diagram, and computer images)
and the proof are of natural perspectives (eyesagimparison, measure).

-Pre-axiomatic geometry G2: in which the objectsplay are theoretical using axioms and
definitions. Also the proofs are theoretical (mayim fact from perceptive to hypothetico-

deductive as the students’ geometrical knowledgavgmup).

He added that while solving a geometric problexpegts use diagrams in two ways and
the cognitive path is made of series of moves betw@1 and G2. Pupils use (G2) to draw
diagrams, consider diagram as a physical objec} &8d make conjectures by mere eyesight or
by using instruments (ruler, compass), use the afat@e problem to guess the solution (G2) and
if necessary refer to the diagram to select useierinents for the proof or use it to check the
results(G1-G2).

In summary, Parzysz refers to the diagram or itneré as an important element in the

process of solving a geometric problem, hences itdnsidered as a physical and theoretical
operation.

Van Hiele's proposal

According to Van- Hiele (1957), there are fivetutist levels through which a student’s
reasoning progresses.

Level O: (Visual ): Students identify and reasomasds as a visual whole rather on geometric
properties.

Level 1: (Descriptive/Analytic): Students categerand identify geometric shapes according to
properties.

Level 2: (Abstract/Relational): Students are capaiflforming abstract definitions, differentiate
sets of conditions for specific shapes and recagthat some properties are applied in other
situations.

Students also first establish a network of logisalperties and begin to engage in deductive
reasoning, though more for organizing than for prgitheorems.

Level 3: (Formal Deduction and Proof): Studentsadole to prove theorems formally within the
deductive system. They are able to understandadlles pf postulates, definitions, and proofs in
geometry, and besides they can make conjecturesyatalverify them deductively.

Level 4: (Rigor) Mathematicians operate at thishesf level

13



Problem Situation

An instructor asked his student to draw the figoedow on his copybook. The student
encountered a problem because he could not figutrthe radius of the circle. Could you kindly
help him find the radius?

Problem: Given a square ACDB of side 10 cm anddakqircles. The sides of the square are
tangent to the four circles and the middle cirsléaingent to the other four circl€zalculate the
radius of one circle knowing that all the circles ee equal.

A7*~\ \I B

04

D

METHOD 1:
AO;=r 2 AQ=0,D AD=102 QOs=102-2r2 QOs=2 2(5-r)
4r=2 2(5-r) => 2r=2(5-r) => (2+2)r=5 2
r=5 2/2+ 2 => r=52(2- 2)/4-2 => r=2.5(2-1)/2
r=5( 2-1)
Competencies:
1-Square: symmetry regarding the center O
2-Pythegorath theorem
3-Two circles tangent, the line joining the centisrequal to 2r.
4-Solve first degree equation.
5-Eliminate the irrational number from the denontana
6-(a)2=a

METHOD 2:

O]_ 03210-2r

Triangle QOQO; is the right isosceles triangle

4r2+4r2=(10-2r)2 =>  8r2=100+4r2-40r =4r>+40r-100=0
r2+10r-25=0 => r=-10(+-100+100/2 => r=-10(+-)1@/2

14



r=-5(+-)5 2 => r'=-5+52 not acceptable r"=-5+2
r=5( 2-1)

Competencies:

1-recognize parallel lines and their charactemsstic
2-Square: Diagonals are perpendicular.

3-Use Pythagoras theorem.

4-Solve second degree equation.

5- Recognize that r is positive.

METHOD 3:
Consider the triangle D30,
45°= /4 => Sin /4= 2/2=cos /4
Cos /4=2r/10-2r => 2/2=r/5-r => 1/2=r/5-r => 5-r=r2 => 5=r(1+2)
r=5/1+ 2
Competencies:
1-Solve the unknown using cosine.
2-Two circles tangent, the line joining the centams equal to 2r
3-Property of two parallel lines.

P.S This method is applicable on the right isoscéliesigle OQO;

METHOD 4:
Consider triangle ODB, using Thales theory:
Where QO,is parallel to (BD)
Hence, OQOD= O,04/BD
2r/5 2=(10-2r)/10 => (2r)(10)=(10-2r)(2) => 20r=502-10r 2
20r+10r 2=50 2 => 10r (10+2)=50 2 => r(10+2)=5 2
r=5 2/(10+ 2) => r=5/1+2
Competencies:
-Use Thales theory
- Eliminate the irrational number from the denontama

Practical part

We administrated in five secondary private schadlslifferent languages (French and
English) an exercise for 224 students but only $hefn answered correctly. We chose one of
them “Sami” to do our case study. Sami found r=25{) but he didn’t know how to complete
the figure.

Case Study 1
Sami, a grade 10 student, solved the first questimcerning the calculation of the radius

of five equal circles: r = 2-1)

The second question was to reproduce the same fijges.
*S represents the student doing the experiment

*T represents the teacher doing the experiment

15



Teacher

Student

Teacher's Comments

-Draw the given figure
using a ruler and a
compass

-Tries to draw

-S began by drawing the
square , and the 5 circles
randomly without using a
specific strategy

-What circle you should
draw first?

-It doesn’t matter ,| can
start with anyone

- Indicate the necessary
elements for drawing a
circle.

- Center and radius

- You have the radius
given which is
r=5( 2-1) so find the
other element

- The center of the circle

- He didn’t specify aihi
circle he will start with

- Can you find the elemen
of symmetry?
(Hint1l.draw the middle
circle)

t- The center of the square

- He didn’t specify the
diagonals of the square
because the diagonals are a
of symmetry in the square

KES

-Draw the middle circle

- To Execute the
intersection of the
diagonals ,he put O the
center of symmetry

- He didn’t draw the circle

f

- Can you now draw the |- Yes

middle circle?

- Draw it - Execution - He calculated the radius o
the circle separately and got
the answer
R =5(1.41-1)

R =5(0.41)
R =2.05
-Can you draw another | -Yes - He didn’t specify the

circle?

position of any center

-What characteristics do
all the other circles have?

-Each circle is tangent to
sides and tangent of the
middle circle

N

-Specify a center of any
circle except the middle
one.

-No answer

-He didn’t specify the acces
of symmetry (diagonal)
-the point of tangency is
included in the straight line o
the centers

[72)

-Are the 3 centers include
on the same diagonal
segment?

d-Yes

to the radius then, he drew a
perpendicular. The
intersection with the diagona
is the center of the circle.
Then he drew the circle. He

-He first took a length equals

D

16



did the same for the 3 other
circles.

P.S:- The length of the radiu
used was 2cm
(approximately)

-Do you think that you
have drawn the correct

-Yes

figure?
-But the 5 circles are not | -Yes, because the radius |s
exactly tangent approximately 2cm

-The problem proposed is
to reproduce the figure sg
your figure is not correctly
drawn what do you
suggest to do?

-we can't define the exact
value of R

-Why?

2 is an irrational number

-Can you define

geometrically the length of

-No

-The student used the
calculator to use the

2? approximate value of the2
which is 1.41
-How do you define the | -If x*=2 then the positive | -This is the algebraic
2? value of X'is 2 definition

Can you use the
Pythagorean theorem to
find a segment where its
length is exactly 2?

No

His knowledge is only
algebraic

| will give you a hint :

-he drew a square and 1

-calculate the length of the diagonal then he used the 1
diagonal of a square wherdgheorem of Pythagoras and 1 2
its side is 1cm that’s how he got the

length of the diagonal
Can you use this length to No answer
define exactly the same 1
radius of the circles? }—I—l

2

You have now the exact
length of ( 2-1), can you
draw the radius exactly?

Yes, | take 5 times this
length

Define the radius exactly
which is R=5(2-1)

On the straight line he
drew the same length
( 2-1)5 times in sequence

HH

5 ( 2-1)

In this case draw now a

The execution is valid

17




| new figure |

Case Study 2

Mounir, a grade 10 student, whose average in Madies is above 70, had some

difficulties in solving the exercise. After studgimis worksheet, | found one of his gaps.
Mounir proved that: - the straight ling Qs is parallel to (AB)
- The distance (@3=10-2r

He stopped his work at this

point.

He missed drawing two diagonals.

In this case he can’t solve the problem by applygthagoras theory in the right isosceles

triangle which is @O O3

Knowing that O @0 O;=2r

In this part, | gave him some hints to solve thabpem.

Teacher

Student

Teacher’'s comments

Draw the 2 diagonals of the
square

He executed

What have you noticed?

The two diagonals of the
square are perpendicular

Can you now find the radii
of the equal circles?

The right triangle O@QOsis
also isosceles because

O O= O0; =2r knowing
that the 2 circles are tanget

nt.

Calculate the radius now

He applied the formula
cos O O,0; =2r/10-2r
1/ 2=2r/10-2r
He deduced r=5/1+

of

What is the approximate
value of r?

He used the calculator to
calculate 2 and the final
answer of r was r=2.06

He maximized the value

Can you reproduce the
given figure by using the

ruler and the compass now~

Yes

?

Draw it

He repeated the same

18
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Synthesis and Conclusion

Drawing a geometric figure is a part of the cwdtwhich is a basic factor in the process
of teaching-learning geometry. Teaching geometmtaios a large part of the esthetic. Hence,
the given figure is not only an esthetical figunet lalso consists of variety of geometrical
concepts. My analysis of the problem situation shawrelationship between the elementary
algebra and the geometry concepts using a presmgghl of the irrational number.

Characteristics of a square (perpendicular Diagoreadis of symmetry, ....)
Properties of tangent circles

The possibility of applying Pythagoras theorem @&héles theorem.

Using a trigonometric concept (cosine)

Solve equation of first or second degree (choos@dsitive solution)

The geometrical value of2

Students' work sheets showed that the gaps aneeiof the concepts above, which led to
confusion in solving the problem. That's why theyuldn't pass to the second step of the
guestion that is reproducing the given figure. Hegrestudents who successfully solved the first
part of the problem (calculating the radius) cotildeproduce the figure due to the gaps in
geometrically representing?.

These gaps found in students' reasoning concemhiegdrawing of the figure were
confirmed by E.Roditi who stated "In case of dragvgeometric figures, the implicit knowledge
of construction is less important than the repregern of properties that should be visibl&h
the other hand, the proposed problem is placeddsiwhe second and the third level according
to the taxonomy of Van Hiele and between the seembthe third level of Kuzniaks' theory.

In conclusion, reproducing geometrical figures amde the imagination of students to
represent the implicit factors in the figures. Aling to the cognitive theory, the link between
the students’ memory and the geometric theoriesvalthem to take suitable decisions which
represent the critical thinking in mathematics.

Teaching geometry in basic education is not veelght due to two main reasons. First, it
takes a lot of time and effort from both teacherd atudents. Second, the inductive method in
reasoning is missing in the process of teachingewviiee instructors are concentrating on the
deductive method. Also, they stress on studentseimorize the definitions and theorems instead
of giving it sense and value in the problem solvifigerefore, | am not surprised that among 224
students only 9 of them were able to find the radiut not reproducing the figure. Regarding the
students who didn’t complete the first part of theblem, the major mistakes were the
following:

- although the radius was drawn on the given figpreperty of tangent circle), most of them
were confused in discriminating the radius fromsbkgment (QA).

- some couldn’t progress in solving a first degegeation. Also, even though it was known that
O is the center of symmetry of the square, theydrouknow that (Q A) =(O4 D).

- students couldn’t figure out that (@O, ) are linear which composes the diagonal of the
square.

19



Regarding the students who answered correctly itisé part of the problem, and couldn’t
reproduce the figure correctly, they had some swdrich were the following:

- They couldn’t explore the geometric length @f

- They didn’t draw the diagonals that the centérsirgles are included on it.

- Some tried to enlarge the width between eacHecand the sides in order to have a correct
tangency.

Therefore, this study showed that teaching-legrpiain geometry in basic education is
very weak due to several reasons including timesttaimts, gaps in the curriculum and use of
methodology which emphasizes on the implicit raleeg in figures such as properties and not
always teaching the formal demonstration.
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The Double-Edged Sword: Highlighting the Misuse ofrechnological Tools
Haitham Solh

Abstract

The incorporation of information and communicatitechnologies into mathematics
classrooms is one of the most important themesomtecnporary mathematics education.
However, the power that technology has lies in‘agpropriate” use that is, using its tools to
promote conceptual understanding. In this papesr,ahthor highlights the results of a study
conducted on a computer-based mathematics cumicultne study in question investigated the
various teaching strategies implemented by teacheascourse design that included whole class
instruction time in addition to time spent utiligicomputer software to practice exercises,
submit homework assignments, and take quizzes estd.The study aimed to determine the
proportion and methods of teachers using this ambrahat opted to support a conceptual
agenda in their whole class instruction. The auttwncluded that the disadvantage of using a
seemingly powerful and effective technological tdet in the inability of the tool to enhance
and promote students’ conceptual knowledge.

Introduction

Interest in the use of technology in teaching nathiecs has grown steadily over the last
twenty years. From powerful computation tools swsh graphical calculators and de: <top
computers, to software programs permitting numecadormal computation and geometrical
manipulation, to internet-based activities thatnfduheir way to many mathematics classrooms,
it has become clear that the traditional assumptmmhowmathematics should be taught in the
classroom are changing substantially. The Natio@alncil of Teachers of Mathematics
(NCTM) argued for the use of technology in theirshprominent publication “Principles and
Standards for School Mathematics” (2000). NCTM @0€et a “technology principle,” stating
that “Technology is essential in teaching and legymathematics; it influences the mathematics
that is taught and enhances students' learning24p. NCTM (2000) emphasized the positive
role of technology in the classroom by affirmingtthstudents can learn more mathematics more
deeply with the appropriate and responsible useeohnology. They can make and test
conjectures. They can work at higher levels of gaimation or abstraction”(p. 24). NCTM
(2000) standards emphasized the use of technolbgyoat levels, as they recommended that
students “develop fluency in operations with realmiers, vectors, and matrices, using
technology for complicated cases” (p. 222). Stuslesfiould also develop the ability to “judge
the meaning, utility, and reasonableness of theltesf symbol manipulations, including those
carried out by technology” (NCTM, 2000, p.296). dedck Leung (2006) similarly reflects this
emphasis in his claim that “the incorporation oformation and communication technologies
into mathematics classrooms is one of the most itapbthemes in contemporary mathematics
education” (p. 29).

The interest in the proper incorporation and uséeohnology in the classroom stems
from the vast array of possibilities that technadagjtools seem to offer. Technology enables
the exploitation of dynamic media like audio, videad interactive software, allows students to
collaborate in ways that were previously impossitded provides tools to increase teacher
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productivity from lesson planning to record keepifidnere are several pedagogical reasons
given for the benefits of using technology in tHassroom such as students’ engagement,
interactivity, and empowerment. Students using rietdgy become active participants in the
learning process instead of passive listeners. tOime technology enables the access,
manipulation, and presentation of, and much momomantly, the creation of, multimedia rich
descriptions and analyses. Technology can transkiudents from passive recipients of the
teacher's knowledge to autonomous knowledge-carstsl Moreover, having students work in
partnerships or small groups with a computer bageldlem as a guide allows students to work
collaboratively. From a teacher’'s perspective, #lowent of electronic technology can allow
teachers and curriculum designers to focus moremathematical ideas and devote less
classroom time to the mastery of mechanical andpeoational skills. Calculators “reduce time
spent on routine calculations and enrich studemslerstanding of deep ideas” (Alper et. al.,
1996, p. 165). Technology also allows educatorsapture the attention of students through
interactive instructional activities.

Despite the huge potential of technology use inctaesroom, NCTM (2000) warns that
“technology cannot replace the mathematics teackmr,can it be used as a replacement for
basic understandings and intuitions. The teachest make prudent decisions about when and
how to use technology, and should ensure that #whnblogy is enhancing students'
mathematical thinking” (p. 24).

By highlighting the importance of the teacher'sefdNCTM is responding to a frequent
charge leveled against technological innovationsnathematics education which is that they
exploit the capabilities of the technology ratheart meet an instructional need. In other words,
the use of technological tools is often technolbgged rather than theory-based. Simply put, in
the rush to jump on the technology bandwagon, tacbften fail to gear the mathematical
activity that uses technology to achieve targeeatring objectives. For instance, Fey (2006)
claimed that symbol manipulation tools (e.g. DeriMatlab, Mathematica, etc.) used in math
classrooms “are seldom used as aids in developintgst understanding of symbolic forms and
manipulations, or in solving problems that requstech calculations” (p. 348). Earle (2002)
summarized it best: “It is not about what techngldyy itself can do, but what teachers and
learners may be able to accomplish using thess tqml10).

Procedural and Conceptual Knowledge

If one were to concede that the potential for tedbgy in enhancing students’
understanding and engagement can be realizedfahlg usedappropriately it becomes crucial
to define what the appropriate use of technologySeveral factors affect this determination,
namely the quality of a technological tool, its hehatical goals, and the implementation
process.

NCTM (2000) affirmed that “technology can help teexs connect the development of
skills and procedures to the more general developmemathematical understanding” (p.26).
This statement points to the overlap of the issugechnology use with another longstanding
issue in mathematics education: the prioritgafceptuabndproceduralemphases. Technology
affects this discussion because technologies asmgred to dramatically influence learning in
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both of these aspects. Hence, it is important tiineethese terms and determine how the
interplay between them affects what is perceivedoasl instruction.

Hiebert and LeFevre (1986) defined conceptual kedge to be knowledge “that is rich
in relationships” and “can be thought of as a caoteck web” (p. 3). They claimed that the
development of conceptual knowledge is achievethbyconstruction of relationships between
pieces of information. In contrast, they definedgadural knowledge to be made up of two
distinct parts: knowledge of the formal symbol esmntation system, i.e. knowledge of the
symbols used to represent mathematical ideas ancdabeptable form/order of writing such
symbols, and knowledge of rules, algorithms, orcpdures for completing mathematical tasks
(Hiebert & Lefevre, 1986, p. 6). Star (2005) chadled both definitions, claiming that in both
cases Hiebert and Lefevre (1986) departed from hmdggical perspectives on concepts and
procedures by referring to only a particular suledetach type of knowledge. Only deep, richly
connected knowledge is considered conceptual fabétt and Lefevre (1986), and only
knowledge that is superficial and poor in connewics labeled procedural. A detailed analysis
of these terms is discussed in the next chapter.

The “respective roles of procedural and concepkmalwledge in students’ learning of
mathematics continue to be a topic of animated emation in the mathematics education
community” (Star, 2005, p. 404). Some argue agalestmphasizing procedures over concepts
(Budd et. al. 2005; Klein, 2003), while others aghat procedural knowledge should play a
secondary, supporting role to conceptual knowladggudents’ learning of mathematics (Pesek
& Kirshner, 2000). Still, other researchers (Wu,99p labeled the conceptual-procedural
dichotomy as “bogus,” since neither skills nor cgpts can be taught or emphasized in complete
isolation. From Hiebert and Lefevre’s (1986) pectpe, the focal point of instruction needs to
be conceptual knowledge, since “procedural knowdedbat is informed by conceptual
knowledge results in symbols that have meaningpradedures that can be remembered better”
(p.16). This point of view is emphasized by Pesai Kirshner (2000), who see that instruction
“should involve students in reflecting, explainimgasoning, connecting, and communicating”
(p. 525). Thus, students should develop relatiamalerstanding, that is “understanding both
what to do and why” (Skemp, 1987, p. 9). This pahview is not shared by Wu (1999), who
boldly claimed that “deep understanding of mathéreatltimately lies within the skills” (p. 7).
To add another dimension to the debate, the duigtigyf is now reconceptualized to attach a
“quality” (superficial or deep) to the knowledgepey(Baroody et. al., 2007). Star (2000) argued
that the traditional usage of the terms procedckmalvledge and conceptual knowledge obscures
the myriad ways procedures and concepts can berknde also added a depth dimension to
Hiebert and LeFevre’s (1986) classification systerget levels of procedural knowledge.

In short, the conceptual and procedural distinckiaa received a great deal of discussion
and debate in mathematics education through thesyeduestions of how students learn
mathematics — which precedes which, and what caiomsg if any, exist between the two types
of knowledge — seem to be dominating the discussiohow to teach mathematics to serve the
best interests of students. Simply put, the quessowhether “developing skills with symbols
leads to conceptual understanding, or whether tlesepce of basic understanding should
precede symbolic representation and skill pract{&swder, 1998, p.5).
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Background and Rationale of the Study

In 2005, Louisiana State University (LSU) redesiyite College Algebra (MATH 1021)
class to become a computer-based course that esgstndents to attend only one lecture per
week, doing the rest of the required course workamputer software. The course was tailored
for advanced high school math classes, and is milyreffered and implemented in several
schools in Louisiana, with many schools offeringaldanrollment. The design includes whole
class instruction time (25% of class time) in additto time spent utilizing computer software
(MathXL) to practice exercises, submit homeworkgrgsents, and take quizzes and tests.

At a first glance, the redesign, named R2R (RoadtnaBedesign), has the feel of a
methodology that it is geared mainly towards skillslding, since many of its features seem to
be promoting procedural learning. For example,dghzzes and homework exercises are very
similar to the examples given in class and onlhmanework can be submitted and re-submitted
until students “get it right,” and help tools (likeelp me solve it” or “view an example” buttons)
walk the students through step by step proceddres.various ways in which teachers tackle
instruction in the “margins” of R2R (lecture tima&daone-on-one interaction with students),
however, play important roles in determining thgoals. The whole-class instruction time
provides a wide range of options for the teachBEngy may use it effectively to promote higher
order thinking skills and teach for conceptual ustending. They can use creative strategies to
challenge students’ thinking and engage them witiblems, all while keeping up with the pace
and demands of teaching the course, or they caclase time to support the procedural agenda
already embedded in MathXL. It is not clear how snggachers, if any, actually teach to reach
conceptual goals. Identifying those teachers, thategies, and what common characteristics
they share could prove to be a useful contributmmhe growth and development of the R2R
design. Identifying successful strategies thatdm@med conceptually oriented can prove to be a
substantial contribution to the debate of proceslusrsus concepts.

Purpose and Design Overview

To achieve a better picture of the learning impafcR2R, the study investigated the
strategies and techniques R2R teachers implemeéntbdir whole-class instruction as well as in
their one-on-one engagement with the studentsfildtgphase of the study aimed at providing a
panoramic view of the various strategies that teectuse in their classes. lllustrating these
techniques served to accomplish two goals: getimgugh count of the proportions of teachers
that opt for conceptual and procedural agendassspanse to software that is procedurally
oriented and identifying the particular teachervaine adopting conceptual agendas as well as
teachers who are procedurally oriented, for furtheensive study.

The second phase of the study focused on the tattep of teachers, and included the
documentation and analysis of the varieties of wuththese teachers used to support their
teaching agendas, most importantly the strategsesl io support conceptual understanding in
the R2R environment. The research questions tatgetee:

1.What proportion of teachers opt to support thecedural focus of R2R in their

lectures, and what proportion use the lecture orto insert a conceptual focus into the
course?
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2. What are the varieties of approaches that R2iRhiers use to enhance the students'
conceptual understanding of the mathematical cohten

3. If no teachers with a clear conceptual focusewieund, then what characterizes the
varieties of teaching techniques that the teacl@soy in the margins of R2R?

To address the first question, a survey designedifsgally for this study was set up for
the teachers so they can elaborate on their tegdtiyles within R2R (describing a typical
lecture, the perceived advantages they see ingheach, what problems they face, etc.). In
addition to the survey, 9 classroom observationseve®nducted while taking extensive field
notes that were analyzed later. The data obtaired the survey instrument served to answer
the first question as well as isolate two groupseathers for interviews and observations in the
second phase. The interview and observation dateddo answer the second question and
alternatively the third one.

Study Design

This study employed a sequential mixed model de@@yesswell, 2002; Tashakkori &
Teddlie, 2003). In this type of design, the firstand data was an online survey designed
specifically for this study with the purpose of auglthe answers to identifying teachers who
have the highest percentage of answers that reagaeptual tendencies. The second strand
aimed at getting a better understanding of the agmres of the identified conceptual teachers.
Class transcripts, notes, and teacher interviews tbe bulk of the data in this strand. Finally,
meta-inferences can be made based on the nature@nces in the two strands of the study. If
no conceptually oriented teachers are identifieddapth analysis of the teaching strategies
employed in the margins of R2R becomes the obgedfthe second strand. For the purposes of
this study, the margins of R2R are defined as a&kll the teacher-student interactions that take
place in the lecture portion of the lesson andote-to-one exchanges between the teacher and a
student during a lab session. In that case, théysisaof the lessons transcripts and teacher
interviews covers a sample of the teachers thaludies conceptually-identified teachers,
procedurally oriented teachers, and any emergitegosay in-between.
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The figure below illustrates the sequential moa=ign as it applies to this study.

Objective:
Identify conceptually
oriented teachers

A 4

Data Collection:
Conduct online

Qlirve\

A4

Data Analysis:
Analyze survey
responses

Inference:
Categorize teachers
based on orientation

Objective:
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conceptually oriented instructi

Data Collection:
observations, interviews a
videotanin(

Data Analysis:
analyze notes, lesson
transcripts and intervie\

Inference:
Portraying conceptual
teaching strategies

(or emerging) categories ofl -
teachers and documenting

Meta-Inference:
Profiling conceptual

approaches employed
in R2R
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Results and Data Analysis

The data showed that the majority of teachers whdigipated in the study were
experienced where 70% had taught mathematics foyehds or more. Their responses were
collected and coded as either a “C” for ConceptadlQC” for Quasi-Conceptual, or “P” for
Procedural. The coding was based on the extenthiohwthe answers contained elements of
conceptuality (soliciting students’ ideas, discogstheir strategies, linking current topic to
previous knowledge). Once all the answers were a;otiie codes were converted to scores for
each individual respondent. Each teacher's score e@culated according to the following
formula: Score = (# of “C” answers x 2) + (# of “Q@nswers x 1) + (# of “P” answers x 0).

The following table summarizes the frequencieefdbtained scores:

Cumulative

Score Frequency| Percent| Percent

3 2 5.9 5.9

4 6 17.6 23.5

5 5 14.7 38.2

6 6 17.6 55.9

7 3 8.8 64.7

8 2 5.9 70.6

9 3 8.8 79.4

10 3 8.8 88.2

11 3 8.8 97.1

12 1 2.9 100.0

Total | 34 100.0

The findings in this section indicate that 20.684he teachers (7 out of 34) using the R2R
design are oriented by conceptual goals, while 28.6f this sample (8 out of 34) have strong
procedural tendencies. These data serve to answeiirst research question, which required
finding what portion of the teachers using the RI2ZRign were oriented by conceptual goals.

The focus of the qualitative portion of the studgs on the teachers who scored highest
(conceptually identified) or lowest (proceduraltientified). The teachers who showed aspects of
both conceptual and procedural teaching agendas maar profiled in the study. A total of 7
observations (for three conceptually-identified cteers and three procedurally-identified
teachers) and 6 interviews were conducted. For eatdgory of teacher, individual teachers’
data were carefully analyzed, and a teacher prafile created. Each profile included an analysis
of the teacher’s ideals gathered from his/her nesg® to the survey and interview questions.
Then, analysis of the teacher’s observed classcoagucted to characterize his/her approach in
the classroom. Finally, a cross-case analysis wag tb enable the researcher to highlight the
similarities and differences across the varioushees’ approaches within a given category. The
focus in this portion of data will be on conceptyadientified teachers and the compatibility, or
lack thereof, of their instruction with their idsal
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Potentially-Conceptual Teachers’ Questionnaire andinterview Data

The teachers’ answers to the questionnaire refieatconceptual orientation: All three
answered that solving a problem correctly doesmmedn that the student understood the concept
underlying the problem. Two of them maintained slalis should not be practiced until there is
a sound conceptual foundation, and one of theredsthiat concepts can be taught regardless of
the skill level. All three put an emphasis on sthg students’ ideas, however, only one of them
answered that “students’ ideas, right or wrongmfdhe focus of class discussions”, while the
other two stated that “students’ ideas are soliciteut the teacher corrects their mistaken
interpretations.” In their interview answers, thefressed the importance of conceptual
development. For instance, teacher C1 (the firthe conceptually-identified teachers) stressed
that he highlights the conceptual basis of the lgrab in which he stated that “it's how the
things go together, if you have a formula, whermarne from, you know. It's showing them how
a certain formula came about from something theywkifrom before.” Similarly, teacher C2
expressed her notion of conceptual developmentoashow them the theory behind the problem
that they’re working, and why we are seeking ta fanway to work these problems, and using
this method, why it was developed, where it's ratgvin real life to them.” All three teachers
objected to students’ replication of procedureshaut understanding the underlying concepts
and reflecting on the answers. They voiced thenceos in their interview responses: “There’s
always the aspect of connecting ideas and alsaipation. That's part of their conceptual
development too, is anticipating what comes nekéacher C1); “the time | spend on concepts,
it's valuable to them because they understand wéiyendoing it, and why the solutions are here
and there” (Teacher C2); and “whether the answegasonable or not, that's where conceptual
orientation comes in. If they understand the pnobleonceptually, when they get a strange
looking answer, they can immediately questionTiégcher C3).

However, those teachers’ classroom practices hathes common characteristics that
deviated from their stated ideals. Generally, teeglin those classes often detailed some step-
by-step procedures, and corrected students’ misghions. The results show that the
potentially-conceptual teachers following the R28ign had conceptually-oriented ideals which
were detected in their responses to the surveyrded/iew questions but were NOT reflected in
their classroom practices. The common themes imuisavers provided by this group of teachers
were the focus on establishing meanings behindptbélems and soliciting students’ ideas.
Surprisingly, neither theme was detected in thieissroom instruction; the teachers were mainly
providing solution steps, and students’ ideas wetesought and discussed often.

Conclusions

One of the objectives of the study was to stigate the strategies teachers choose to
adopt in response to procedurally oriented softw#&esen the procedural orientation of
MathXL, finding teachers who were able to countee ttendencies of the software with
conceptually oriented instruction was expected €o & challenge. The pool of potentially
conceptual teachers consisted of 4 teachers whedtetween 10 and 12 points (out of 16) on
their questionnaire answers, so 3 of those teaclerge observed and interviewed. It was
concluded that the first two teachers (C1 and GEywWwed a procedural approach in their classes,
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which contradicted the orientation they expressedwriting (questionnaire) and verbally

(interview). The case of teacher C3 was specifjcaignificant, since the teacher adopted a
procedural approach in one of her classes, a reR2& class, but was clearly oriented by a
conceptual agenda in the other observed lessomchwivas not bound by the same R2R
constraints. The second observed lesson was deimg@utransition period between the Algebra
portion (Math 1021) and the trigonometry portionafkl 1022) of R2R. The teacher was,
according to her interview, developing the fundatakfoundations for the trigonometry portion.

One of the challenges of teaching for conceptualewstanding is the enormous effort that
teachers need to make to orchestrate a conceptuayted lesson properly. First, teachers need
to probe students’ current understanding of a qonaed then design tasks that challenge their
current conceptions, and attempt to lead them dwypothetical learning path to refine their
understanding. This is all done through questionirgpsoning, and justifying strategies.
Incorrect student strategies play as importantla as their correct approaches, and teachers
need to be able to let the students reach a dacwmiothe soundness or incorrectness of an
approach. This type of instruction is more diffictd implement with tight time constraints,
since various ideas and unexpected issues emerggy dilassroom discussions. Moreover,
given that all the conceptually identified teachexpressed a concern for the lack of time for
whole class instruction, the study tentatively doded that the conceptually-identified
teachers’ those expressing a clear understanding of andntatien toward conceptual
instruction in their questionnaire and interviewpensesconsistent failure to enact a conceptual
agenda in the observed classes was due to thetinstraints of instruction imposed by the R2R
curriculum approach. The fact that the only congelty oriented lesson observed in this study
occurred for teacher C3 during a portion of thersewafter R2R obligations already had been
met strengthens this conclusion.

The established procedural orientation of MathXhe fimited instruction time, and the
observed difference in one teacher’s orientatioemtine R2R constraints were removed present
strong arguments for the incompatibility of R2R twitonceptually oriented instruction. The
current design of the program leaves little roomtéachers to structure their instruction to attain
conceptual goals.

Implications for Research and Practice

The study presents several opportunities to exploye both research and practice
perspectives. From a theoretical perspective, itiierfgs of this study can be extended to probe
the current debate on procedural and conceptuallkedge. As discussed in the second chapter,
proponents of procedural knowledge argue for ingashg and promoting “deep procedures,”
that is procedures that are rich in connectiondeendent of concepts, and “associated with
comprehension, flexibility and critical judgmens8téar, 2005, p.408). The R2R design presents a
possible avenue to explore whether constructingningafor the procedures would have a
positive effect on the students’ ability to chodbe appropriate and effective procedure for
solution without depending on visual clues or desti@tions. This could require some change in
the software design to include various approacbesdiving a problem.
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Moreover, the study established that teachers wleoe wdentified as potentially
conceptual did not have a conceptual agenda wéslehing in the R2R design. This conclusion
can spawn a number of related studies. For instanpessible explanation for this result may be
teachers’ understanding, or lack thereof, of thbtlsties of conceptual instruction. Further
studies can investigate teachers’ understandingaoiceptual instruction through surveys,
interviews, and observations. A possible avenu® imterview conceptually aspiring teachers
prior to an observation, then follow up with funthmterviewing that probes the specific
instances observed in their instruction.
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APPENDIX A
SURVEY INSTRUMENT

Section |

1. Age
a) 25 or below
b) 26 — 30 years
c) 31-35years
d) 36 —40 years
e) 41— 45 years
f) 46 — 50 years
g) 51 or above

2. Sex
a) Male
b) Female

3. Highest level of education attained
a) Bachelor degree
b) Masters degree
c) Specialist degree
d) Ph.D.
e) Other (please specify)

4. Subjects in which you are certified
a) Mathematics
b) Science
c) Other subjects (please specify)

d) | am not certified

5. Number of years teaching mathematics
a) 1% year
b) 1to 3 years
Cc) 4to 6 years
d) 7to9 years
e) 10to 12 years
f) More than 12 years

6. Number of years at current job
a) 1% year
b) 1to 3 years
c) 4to 6 years
d) 7to9 years
e) 10to 12 years
f) More than 12 years
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Section Il

1. Mathematics is about problem solving. If a studemt solve a type of problem correctly
every time, that indicates to me he/she has urmaighe content
a) Strongly agree
b) Agree
c) Neither agree or disagree
d) Disagree
e) Strongly disagree

2. | believe that
a) Skills need to be emphasized prior to introducbbnoncepts
b) Concepts can be taught regardless of skill acdquisievel
c) Skills should not be practiced until there is arebuonceptual foundation

3. | believe that

a) Comparing and contrasting different solution sgee is what helps students
understand a problem.

b) Multiple correct solution strategies may exist &ocertain problem. This provides
the teacher with the opportunity to have studepfseciate the easiest, most
efficient method.

c) It's best to focus on the one approach that enatletents to solve a problem
efficiently and correctly. Introducing alternatineethods is likely to confuse
students.

4. Classroom dialogue is most effective for studeatrang if
a) Students’ ideas, correct or incorrect, form thauiof class discussions.
b) Students’ ideas are solicited, but the teacheectsitheir mistaken interpretations
c) The teacher presents the correct ideas in a cleegbnized and deliberate
fashion.

5. Prior to R2R, | would typically introduce new mastiby

a) lllustrating/discussing a method or procedure duaoh thave students practice it
with several examples

b) Posing a problem then paving the way for studensolve it by giving hints and
suggesting possible starting points

c) Allowing students to attempt a new problem typehaiit showing them a routine
method, and then having them discuss their sol@pproaches

d) Other approach (please specify)

6. In addition to your typical introduction to new regal (question 4), do you sometimes
use other approaches? If so, indicate which metfayds c, or d)and the approximate
percentage of time for each.
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Section Il

1. Is this your first semester teaching using the RpRroach?
a) Yes
b) No

2. How did you become involved in the R2R program?
a) Volunteered after hearing about it from a frienayodker
b) Volunteered after | came across information abbaonline
c) Itwas mandated by the school/school district
d) Other (Please specify)

3. When you signed up (or were assigned) for R2R (poi@dopting it), did you expect this
approach to be (you may indicate more dna).
a) Helpful for students because it is engaging
b) Helpful for students because it is geared towantt&ecing their content knowledge
c) Helpful at some level but not helpful on some ash@tease explain)
d) Not helpful because of its structure (class timecesnputer time)
e) Not helpful because of its content (topics, homéwwoblems, quizzes...
4. What perceived benefits, if any, do you see fongishe R2R approach?

a) Increases students’ participation in learning

b) Increases students’ enjoyment of learning

c) Better for students’ understanding of the content
d) Better for students’ mastery of skills

e) Less work for the teacher in preparation and plagni
f) Other (please specify)

5. What perceived disadvantages, if any, do you seeding the R2R approach?
a. Decreases students’ participation in learning
b. Decreases students’ enjoyment of learning
c. Is not helpful in enabling students’ understandih¢he content
d. Is not helpful in enabling students’ mastery oflIski
e. More work for the teacher in preparation and plagni
f. Other (please specify)

6. The R2R approach requires students spending abétio? the time working on their
computers in class. Are you satisfied with the tatietted for the teacher within this
approach? Why or why not?

a) Yes,
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b) No,

7. Describe a typical lecture time in your class imtg of what you and the students regularly
do.

8. What problems, if any, did you have with the wayRR& implemented?
(You may check more than one)

a) Software issues such as

b) Teaching strategies issues such as

c) Contentissues such as

d) Other (Please specify)

9. The R2R approach...
a) did not meet my expectations
b) met my expectations
c) exceeded my expectations
Comment (optional)

10. If you were the “R2R Czar”, how would you angae the program to more effectively meet
its objectives?
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APPENDIX B
INTERVIEW GUIDE / INTERVIEW TRANSCRIPTS

1. Your responses to the questionnaire suggestedeanst in students' conceptual development
in math rather than just their skill with routineplems. Would you say this is a correct
characterization of your teaching goals? What doeseptual development in math mean to

you?
2. Teaching for concepts always is challenging,daubhaps this is especially true for R2R
instruction. What sorts of special challenges egldb conceptual goals do you find associated

with the R2R model?

3. Please describe for me what is it that you datiypical R2R class and how it links to your

conceptual goals. Describe a lesson that you'vergand addressed in it conceptual goals.

4. How do students interact with you and with eattter during the class?

5. How do you verify that the students have undex$ia concept?
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Science
Impact of a Science Teaching Methods Course on Pervice Elementary Teachers'
Science Anxiety
Rana Tamim & Kamran Shaikh

SLIDE 1

Impact of a Science Teaching Methods
Course on Pre-service Elementary
Teachers' Science Anxiety

.,

Rana Tamim, Hamdan Bin Mohammed e-University
Kamran Shaikh, Concordia University

SLIDE 2

Teachers’ Science Anxiety

¢ Science is a subject matter that raises
anxiety levels with many pre-service

teachers (Westerback & Primavera, 1992; Fischer,
1992; and Tosun, 2000)

 Attitudes may influence the decision to
teach science and how to teach it (Bitner,
1993)

« Further impacts on students’ attitudes
towards science as a whole (mallow, 1981)

926/2010 SMEC 12
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SLIDE 3

SLIDE 4

Theoretical Framework

* Pre-service training is believed to have an
influence on teachers’ attitudes to science
teaching (example Watters & Ginns, 1994)

» Constructivist oriented course design may
have positive impact on pre-service

teachers’ attitudes to science (example Brown,
2000)

926/2010 SMEC 12

Research Objective

* Investigate pre-service teachers’
perceptions about the impact of a
constructivist hands-on minds-on science
methods teaching course on their attitudes
toward teaching science

926/2010 SMEC 12
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SLIDE 5

SLIDE 6

Methodology

* Action research within context of
undergraduate science teaching methods
course in a Canadian University

926/2010 SMEC 12

Participants

* Undergraduate students in Early
Childhood and Elementary Education
program.

* A program that leads to a teaching
certification in elementary grade levels

926/2010 SMEC 12
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SLIDE 7

SLIDE 8

Participants

» 24 participants who offered consent to
participate, with 7 completing interviews

* Age range: 20 to 48

* Average age= 26, SD=6.5

926/2010 SMEC 12

Course Content

¢ Introduction and Overview (Whatis science, Value of teaching science)
e Teaching Science in Quebec (Teacher as scientist, QEP)

« Cognition and Learning (Theories of learning)

* Motivation (Teacher as Mediator and Motivator, Multicultural Classroom)

e Teaching strategies (Science inquiry, Cooperative learing , Explorations in
Life Science, use of models and analogies, Exploration in earth Science, Learning
cycle, Discrepant events, Explorations in physical science)

* Assessment (Formative and Summative Evaluation, Students’ Misconception)
e Planning for Instruction (Planning the Lesson, Planning Assessment)
e Science Integration (Technology, Web-quests, Cross Curricular)

926/2010 SMEC 12
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SLIDE 9

SLIDE 10

Course Design

» Teaching strategy based on constructivist

approach (actual implementation of strategies than
lecturing about it)

* Different teaching strategies were modeled

with a hands-on minds-on approach (small-
group learning activities, demonstrations, discussions,
learning cycles, and cooperative learning techniques.

* Materials and resources from everyday life
were used for most activities

926/2010 SMEC 12

Ethical Considerations

* Students informed of research objective
 Participation voluntary and confidential
* Freedom to withdraw with no -ve consequences

* Completed consent forms in absence of instructor
and teaching assistant

» Consent forms placed in envelope and handed by a
student to program coordinator for pick up after
course grades were handed in

926/2010 SMEC 12
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SLIDE 11

SLIDE 12

Data Collection

* Pre & post-questionnaires addressing
students’ attitudes towards science
teaching

Thompson & Shrigley,1986
Open ended questionnaire designed by research

team
* Interviews
Anonymous synchronous chat
Online
Face to face w
926/2010 SMEC 12

Interview Protocol

* In general how would you describe your science
experience in school and college?

* Were you looking forward to taking this course and why?

* Do you feel the course had an impact on your attitudes
towards science, and teaching science? Elaborate.

* What did you like most about the course design?

* What did you like the least about it?

* What suggestions would you have to make the course
better?

12

926/2010 SMEC 12
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SLIDE 13

SLIDE 14

Results: Attitude to Science

* Results reflected overall negative attitude
to science

“it was too difficult and i didn't understand so i
stopped going to class”

» Students mostly disliked physics,
numerical aspects, lecturing, complex
concepts and theories and memorization

13

926/2010 SMEC 12

Results: Attitude to Sc Teaching

* Majority of students reflected insecurities
about their ability to teach science

“thought | had to be a lot smarter in science to
teach it, | thought you needed to be a science
whizir ability to teach science”

14

926/2010 SMEC 12
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SLIDE 15

SLIDE 16

Results: Attitude to Sc Teaching

* Mature learners seemed more
apprehensive about teaching science, and
reported more negative previous
experiences with science in their own
school years than younger students

926/2010 SMEC 12

15

Results: Attitude After Course

» Majority of students reflected a more
positive attitude and higher self confidence
in teaching science

926/2010 SMEC 12

16
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SLIDE 17

SLIDE 18

Results: Attitude After Course

e “l'think | can do it. | feel | can do itand | can make it fun.
I will enjoy it and the children will enjoy it. Because it is
hands on, you don't have to sit there and read a book
and understand it, you actually do activities and the kids
can experience it. The hands on activities really made
things clear for me, these were things we never had in
schoaol..”

1%

926/2010 SMEC 12

Results: Attitude After Course

» “| feel better prepared to manage the time and to use
handy materials to explore our world and science
interests”

* “l experienced bringing myself to the ideas THROUGH
the activities instead of having the teacher tell us about
them... the activity brings the child to see and
understand the concept, not the teacher's words - quite
difficult but essentially effective”

18

926/2010 SMEC 12
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SLIDE 19

Results: Positive Design Aspects

 Hands on activities

“explore the materials on our own, it was
more helpful, when we can touch the
materials, like the children do in our
classrooms”

“Every class paralleled the teaching models
that we could use in our own elementary
school classrooms. we got to see lesson
plans in action instead of decontextualized on

paper”

926/2010 SMEC 12
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SLIDE 20

Results: Positive Design Aspects

* Positive atmosphere:

“It was relaxed, insightful, fun and interesting.
| wish | had this kind of class when | was in

elementary school-who knows how that would
have changed me now!”

20

926/2010 SMEC 12
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SLIDE 22

Results: Positive Design Aspects

e Group work

“The group work really helped too because it
allowed us to explore ideas and bounce them
off of each other. We learnt from each other
as well as from the professor.”

20

926/2010 SMEC 12

Results: Positive Design Aspects

» Use of simple daily material

“...doing experiments with simple and
everyday materials in a fun and simple way”

22

926/2010 SMEC 12
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SLIDE 24

Results: Negative Design Aspects

* Assignments

“trying to understand what assignments
(presentations, units, final exam) “

23

926/2010 SMEC 12

Results: Negative Design Aspects

* Feeling of frustration at being questioned:

“l always feel like - why don't you just tell us
what you want us to know instead of playing
this guessing game?!”

24

926/2010 SMEC 12
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SLIDE 25

SLIDE 26

Implications

» Although it is perceptual, results offer an
indication that methodology courses may
positively help pre-service teachers and
support their positive attitudes to teaching
science, if properly designed and delivered

* Walk the walk and implement what you
preach

28
926/2010 SMEC 12

Limitations

* Qualitative with perceptual data

 Limited scale, need for deeper
investigation with larger sample sizes and
more varied contexts

26

926/2010 SMEC 12
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SLIDE 28

Future research

* Address quantitative with larger scale

* Although conceptual change with in-
service teaching is harder, need to
address the perceptions of in-service
teachers pertaining to similar training
within professional development contexts

21

926/2010 SMEC 12

Thankyou .................

r.tamim@hbmeu.ac.ae

28
926/2010 SMEC 12
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Evaluating the Use of Assisted Software to Inducedhceptual Change as an Alternative
Approach in the Teaching of Science Using Action Rearch
Randa Abu-Salman, Rana Haidar & Edward Khairallah

Abstract

Students come to science classes with alternatineeptions about many scientific principles
and mechanisms. Research has recommended concdpungk - based learning environments
using simulations for better understanding of thesecepts. We have been using assisted soft-
ware simulations to induce conceptual change ih pbaysics and chemistry classes in all
intermediate levels in our schools as an altereapproach to the teaching of science concepts.
To evaluate the use of simulations, we conducteaiciion research at our school which was
presented in this session. The participants weredaced to the steps involved in performing
action research. Its results and actions intenoléx taken as an evidence-based process. The
participants were able to infer that by doing ownaction research we could gain a better
perspective into our own teaching and the studdeashing and that the changes that we would
make in our teaching would come out of our own work

Introduction

The increasing availability of computer-relatecdhieologies in classrooms (Becker,
1991) has prompted the investigation of their i@floe on processes of conceptual development
and conceptual change. The ability of simulatiomgportray phenomena and allow users to
interact with the dynamics of a model system cieatearguably unique way of helping learners
conceptualize (Windschitl, 1996)ccording toVosniadou (2001), theseodels are dynamic
and evolving and pupils can manipulate and chamge tparticularly in situations where implicit
physical knowledg@eeds to be applied in order to understand inconmfagmation.Since all
students enter classrooms with a wealth of knovdetgput their physical, biological, and social
worlds, they construct their own ideas about how torld works and explain scientific
phenomena in light of these ideas. Scientific ex@limns of phenomena, with their characteristic
rationality and generalizability, are often at oddth the informal explanations given by young
learners. This discrepancy gives rise to the teternative conceptiorfor the learner’s
explanation (alternative to the scientific concep}i Alternative conceptions have the general
characteristics of being poorly articulated, in&hy inconsistent, and highly dependent on
context. Despite these qualities, informal idedsrohave tremendous explanatory power in the
mind of the student (Driver & Easley, 1978; HewsbrHewson, 1983; Pines, 1985; Posner,
Strike, Hewson, & Gertzog, 1982). In some cases,dRplanatory power makes such informal
ideas highly resistant to changgorsky and Finegold (1992) asserted that if nameceptions
are grounded in personal experience, then reexperief the phenomena in an educational
environment may be effective in precipitating cgtoal change. Other than laboratory
experiences for the students, this implies theaisgmulations. Zietsman and Hewson (1986)
used a computer simulation to diagnose and reneedi&trnative conceptions about velocity.
Their results indicated that computer simulatioas be credible representations of reality, and
that remediation produced significant conceptuadnge in students holding alternative
conceptions.

51



Conditions for Conceptual Change (Strike and Podviedel for conceptual change)

Educational conditions that promote conceptual gedrave been described as follows
(Hewson, 1981; Hewson & Hewson, 1983; Hewson & TQrl989; Posner et al., 1982):

1. The student must experiendissatisfactiorwith an existing conception. Without a sufficient
level of dissatisfaction, students tend to assimitoonflicting information into a widening web

of misconceptions rather than go through the pmoésonceptual change (Anderson & Smith,
1987; Perkins & Simmons, 1988). That is, dissattsda arises when, within the simulation, the
learner is faced with results that conflict withatkvas predicted.

2. The new conception must lmelligible. If this condition is not met, the learner has ntiap
but to internalize the conception through rote memation, which means that there are no
propositional linkages formed, and reconciliatioithvexisting schema does not occur.

3. The new conception must Ipdausible. The new conception must also be congruent with
personal standards of knowledge. Students, howeway, be socialized to believe that the
teacher is always right or that authors are irglgli thus, ideas directly transmitted from these
sources may carry a predetermined level of plalitgibi

4. The new conception must fraitful. The candidate conception should have the poweslte s
problems or predict phenomena more decisively thartonception it will replace.

We have been using assisted soft-ware simulatmirsduce conceptual change in both physics
and chemistry classes in all intermediate levelsuatschools as an alternative approach to the
teaching of science concepts.

The purposef this action research study was to evaluate $ieeofi assisted software in inducing
conceptual change as an alternative approach tedching of science.

Research question: Does the use of soft-ware atrook in the teaching of science induce
conceptual change?

Method

Sample and sampling procedures

The participants of this study consisted of 10@shts of grade 8, grouped in sections
and distributed in 3 schools. Three sections ACBn Saint Mary’s Orthodox College (SMOC),
one section in Beirut Annunciation College (BACYHamne section in Ecole Des Trois Docteurs
(ETD) where simulations following their curriculum physics were applied. All sections were
equivalent in students’ distribution, and had samitesults in summative or cumulative tests
done this year. Three sections at SMOC were tabiglthe same physics teacher, and the two
sections at BAC and at ETD were taught by anothgsigs teacher. Both teachers had similar
backgrounds in education and in experience.
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Data collection tools

We chose the concept of the “factors affecting speed of a body during free fall”,
which was scheduled to be given in the physicslygdan for Grade 8 in March. We developed
a two-tier questionnaire as the data collection. tbbe first part was a 7 multiple choice set of
guestions. Each question had 4 choices (a, b,d.danin which one only choice was correct
while the others incorporated possible misconcegtio the concept understudy noted from the
experience of the teachers. The first three questio the questionnaire were about prerequisites
such as naming the forces acting on the body i fia$f, type of motion and work performed.
Question four specified which type of energy theyacquires while falling, and the rest of the
guestions tackled the concept under study. Thenskpart consisted of open-ended questions
which asked the students to explain in their owndsdheir choice of answer. This questionnaire
was sent to other physics teachers in other schioolsuggestions or adjustments prior to
delivery. We gave this same questionnaire as dgsteand as a post—test for all participants.
(Appendix 1)

Procedure

All five sections were given pre-requisite dir@astructions on the concepts of mass,
weight, kinetic energy and potential energy, asedalked in their curriculum, as well as the
definition of a free falling body, in February. Nigect instructions were given on the concept of
factors affecting the speed of a body during fedke f

All sections sat for the pre-test on the same(darch 17) and were given 30 minutes to
finish. Only section C at SMOC and the section aDEwere asked to apply a virtual lab
simulation on March 19, and fill in the correspargliwork sheet ( Appendix 2) using the
schools’ computer labs and under the supervisiontheir physics teachers. No guided
instructions were given to students; they were @asked to follow the “cook book” procedure in
the work sheet and fill in the answers. The otleetiens at SMOC and the section at BAC were
given direct instructions, on March 19 and 22, lee ¢oncept of the factors affecting the speed of
a free falling body in class. All students sat fbe post- test on March 23, and data was
collected.

We would like to note here that as the teachere werrecting, they noticed that a large
number of students still had a misconception mdiggrthe concept of kinetic potential energy in
a body in motion even though the concept was deltveas direct instruction to them. They
chose to answer that a body in motion has kinetergy only, (question 4 in the questionnaire).
So, they showed section C at SMOC and the sectiB another simulation pertaining to this
concept where as a direct instruction was re-dedty®ne more time to the other sections.

Data analysis
The pre and post tests were corrected by difféeathers and other science teachers in

the department so that there was no bias or sikdjgah collection of data. We used qualitative
and quantitative data analysis techniques in amajythe data collected from the questionnaire.
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For the qualitative analysis, we examined theesttgl explanations then

1. We compiled all responses in a comprehensive list.
2. We examined the responses until we could identigr@ative misconceptions
3. We categorized four areas of misconceptions asvist!
- Heavier object are pulled down faster by gravity.
- Since P.E. and K.E. depend on mass therefore sjgghds on mass.
- Bodies closer to the ground will be pulled dowrtéas
- Speed depends on mass; taking the example of étieefeand the stone which
do not fall at the same speed.

We presented our results in a pie chart using ges@ statistics as in percentages.

For the quantitative analysis, we also used péages for the multiple choice
guestions. We collected the responses for eacstiqnefor the learners who received direct
instructions (control group) and for those who usmdulations (experimental group), then we
calculated the percent for each choice.

We used tables and graphs to represent our find{e tabulated and graphed the
results of questions 5, 6 and 7 which involved fidetors affecting the speed (Appendix 1).
Then we presented a comparison of results for puredtfor all learners who maintained the
misconception (that during free fall a body hak/d&metic energy) for both groups those who
received direct instruction again (control groupdl @dhose who used simulation ( experimental

group).
Results

A. For the qualitative analysisThe pie chart below shows the percentages of leakmieo
used the 4 categories of areas of misconceptioakeynative conceptions:

Light feather vs.
Heavy stone
7%

bodies closer to_—~

the ground will

be pulled down
faster
14%

PEand KE
depend on mass
thus speed
depends on
mass
34%

_.--h--""""'---.
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B. For the quantitative analysis:

Section 1:Percentages for questions 5, 6, 7 for the Con@odup who received

instructions.

a) Comparison between pretest and post test result®fdrol group

Without VL Pre test correct answers (%) Post testect answers (%)
Q5 78 78.08
Q6 16.3 72.6
Q7 10.2 53.4

90
78 78.08
80 726
70 -
60 - 534
50 - M Pre test correct answers
(%)
40 -
M Post test correct answers
30 - (%)
20 -
10 -
0 1

Qs Qe6 Q7

direct

Section 2:Percentages for questions 5,6,7 for the Experiah&@roup who used simulation

b) Comparison between pretest and post test for therarental group

With VL | Pre test correct answers (%) Post testrembranswers (%)
Q5 77.27 90.9
Q6 18.18 63.4
Q7 9 45.4
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100

90.9

M Pre test correct answers (%)

B Post test correct answers
(%)

Section 3:Comparison between Control group (received dimestructions) and Experimental
Group (used Simulation).

Chi square test

Statistical comparison using

100
90
80
70
60
50
40
30
20
10

Qs

Q6

Q7

X2
Q5 35.283

Q6 35.066

® Direct teaching correct Q7 33.209

answers (%)

H Simulation correct
answers (%)
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Section4: Question 4: Percentage of learners who maintaimediisconception that during free
fall the body has kinetic energy only.

Control Experimente
group group

35 pre
30 test 29% 26%
28 post
test 11% 4%
20
M pre test
15 P
M post test
10
5
0
Control group Experimental group
Discussion

The primary purpose of this action research studg vo evaluate the use of assisted
software simulations to induce conceptual changanaalternative approach to science teaching
specifically for areas that hold alternative corimeys to learners. To begin with, we found out
that informal ideas do have a strong explanatomyguan the minds of learners which make
them resistant to change. In fact, the findingshaf qualitative results indicated that 45% of
learners with misconceptions have related thatsgieed of a free falling body depends on the
mass because gravity pulls heavier objects fastbereas 35% related speed to mass by
concentrating on the formula K.E= % fnwhere both are factors, to say that the speedndispe
on mass neglecting the fact that they are indepsridetors. On the other hand, when looking at
section 1 findings, which were of the control graupo received direct instructions on all related
concepts, there was a big difference in their answetween the pretest and posttest specifically
for Q6 (16% vs. 73%); they were able to elimindte fact that speed depends on mass. But
when many factors were involved (Q 7) they werefesed and found it difficult to concentrate
on height only as a factor of speed (53%) evenghauwas much higher than their achievement
on the pretest (10%). Also it was not difficult fearners to say that objects fall from different
heights with different speeds. Thus, the furtheaywn object is, the higher its speed when
reaching the ground during free fall (78%) in conmgan to the findings in section 2 related to
the experimental group, (who used simulations),civhwas 90% . The rest of the findings were
very similar to those for the control group. Intfam section 3 findings revealed that when
comparing the results of direct instruction versise of simulations there was no significant
difference (P > 0.05) for all questions.
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Moreover, when learners were exposed to a sinomatibout the variation of kinetic
energy and potential energy on a body in motiory d& maintained the misconception (that
the body during free fall has only kinetic energy)th respect to 11% for those receiving for a
second time direct instruction. This result was xpeeted and rather astonishing to their
teachers. All this lead us to say that a re-expedeof the phenomena in an educational
environment may be effective in precipitating cgtoal change and that remediation using
simulations has produced some conceptual changjedents holding alternative conceptions.

Furthermore, using Strike and Posner's model afceptual change, the issues of
dissatisfactionwith a current conception, and tielligibility, plausibility, and fruitfulnessof
the scientific conception can all be addressed leaaning environment. All our students have
experienced dissatisfaction of their existing cqtioe and actually some expressed themselves
by exclaiming and shouting while working with theansalation as they faced a result that
conflicted with their information. Asking students explain these predictions activated prior
knowledge and forced them to mindfully articulateplanations. For plausibility, a second
criterion for conceptual change, the scientificagption seemed plausible for students due to the
fact that the results indicated a large differefm#ween the pre and post tests. As for
intelligibility and fruitfulness, we can only assammat this level, that these conditions were met,
but we don’t know for sure if the scientific contiep was meaningful or understandable enough
for them to be able to internalize it and form hgles, or if it really had the power to solve
problems or predict phenomena more decisively tharone it replaced. Also, there was no time
to measure the durability of this change, all ofickhwill be the basis for future studies. Never
the less, we propose to continue the use of simuakain our schools based on the evidence of
our findings.

Implications of this research

This study supported the idea that computer-basi@sulations offer a suitable
environment for altering learning misconceptionstelligibility and fruitfulness can be
established through the use of simulations priorirtstruction where it can provide an
introductory framework to direct classroom instraf and can facilitate learning in the areas of
knowledge and of application of knowledge. Notsathulation exercises necessarily engage the
learner beyond following instructions, but usingtezxed simulation exercises might add
coherence and comprehensibility beyond the levetimfbrmation”, predictions are quickly
tested, and the fruitfulness in explaining resulfises plausibility to these predictions.
Furthermore, if within a simulation the learnerable to set up conditions that result in a
confirmation of his predictions and can make sesfsthe scientific conception, therefore the
learner can process his/her conceptual understguadia phenomenon.

As for the use of action research as an evaluabiok we infer that it is a process that
provides the opportunity to work with others andléarn from the sharing of ideas. It can
improve the teaching and learning process by reiiig, modifying, or changing perceptions
that are based only on informal data and nonsystemlaservations Ferrance (2000).
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Internet Resources

These sites give a clear outline and summary ostiygs involved in action research, highlight
the benefits of the action research process, aredgscriptions and diagrams of action research
cycles and links to various action research sites.

_ http://ousd.k12.ca.us/netday/links/Action_Reseahzbegin_guide_action_research
_ http://lwww.phy.nau.edu/~danmac/actionrsch.html

_ http://felmo.scu.edu.au/schools/sawd/arr/arr-home. mhl
_http://educ.queensu.ca/~ar/

_ http://www tiac.net/users/dfleming/resource/arwhats.html
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Appendix 1

Free fall
Name: G8

Circle the best answer and explain your choice.
1- A body is released from a certain height. idrees acting on the body during its free fall are:

a- Friction
b- Tension
c- Weight
d- Reaction of support

EXplain —-m-m-m oo

2- What is the type of motion a body has during fiad|?
a- Decelerating
b- Accelerating
c- Uniform

d- Accelerating then uniform

EXplain: —-m-mm e o

3- Is work performed during free fall?
a- Yes, because the body is displaced under the effepavity
b- Yes, because the body has a mass and weight
c- No, because the force is parallel to displacement

d- No, because the force is perpendicular to the aigphent

EXPlaiN: —mmmmmmmm o e o e o e s

4- During free fall, a body has
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a- Kinetic energy only

b- Potential energy only

c- Potential and kinetic energy
d- No energy

EXplain: —---mmmmm oo o e

5- A body is released from two different heightdj wreach the ground at the same speed?
a- Yes since the mass is the same in both cases
b- Yes since gravity is the same in both cases
c- No since the height has changed
d- No since the mass is the same in both cases.

EXplain: —---m-mmme oo o e

6- Two bodies of mass 25g and 759 respectivelyedeased from a height of 1m. Will they
reach the ground at the same speed?

a- Yes since the height is the same

b- Yes since they are falling on the same surface.

c- No since heavier objects fall faster than lightees

d- No since lighter objects fall faster than heavysone

EXplain: —-m-m-mmmm oo o e

7- The speed of a free falling body depends on
a- the mass of the body
b- the height from which the body is released
c- the weight of the body

d- all of the above

EXPlaIN: == mm oo e oo o e



Appendix 2

Virtual Lab Activity
Free Fall

The purpose of this activity is the measure thedpd the ball at different heights from the
ground using the virtual lab.
Read all the instructions below before working.

I- Click onparts library thenmotion and forcesthenmotion and do the following steps:
1. Dragspaceon the screen, click on it then enlarge its sizflltthe screen.
2. Click onground then dragdeal elastic groundto the space already installed in 1
and put it at the bottom of that space.
3. Click onballs then dragdeal elastic ballto the white space. If the ball starts to

(11
il

move, press thpausebutton in the toolbar at the top of the screen.

lI- Click onpresentationin parts library then draghumber to the scene. You will obtain
c A -

the following: * L K
The number will serve to measure any physical tityayou’ll choose from a
previously defined list and related to the objemt yiecide, in this case, the ball. You
will need for this activity threeaumber boxesthat you will place at the extreme right
side of the space and will set as follows:

1. Mass

2. Displacement y, which represents the height obtidefrom the ground.

3. Speed

Note: In order to set a number box to a specific quarntityhe following:

T apt

- Click or : then drag it to link it to the ball.

- Click on
- Choose from the list the required quantity.

lll- Fix the mass of the ball to 1kg then press enter.
IV- Fix the speed manualtp 0 ms' then press enter.
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V- Click on the ball and put it by dragging on theh@gtposition in the white spacddn’t
force the ball to move beyond the white space @ntimbers will turn off
automatically. Note its height (displacement y) and write itvaho
h= m

VI- Press the pause button again. The ball will falthe ground and bounce back. This is
the motion of the free fall. In order to measure $peed of the ball at different
heights from the ground, do the following:

1. Press the pause button.

2. Drag the ball again to the highest position.

3. Set the speed to 0 and press enter.

4. In the menu toolbar, just at the right of the pduston, decrease tliene speed
to x0.1 This will help you to visualize the free fall anslow motion, thereby
noting the speed at various heights.

VIl-  You will have to do 5 measurements by making 5 essiwe pauses during the
downwards motion of the ball before reaching treugd, where at every pause you
will record the height of the ball and its corresgmg speed.

Note: Take your measurements of the ball before it reathe ground.

h (m)

v (m/s)

VIII-
1. Plot on the space provided on the annex sheegréph of variation of v in terms
of h using the scales: 1cm 0.1m and 1cm 0.5m/s
2. Find from the graph the speed of the ball at thleiong heights: 0.2m, 0.4m,
0.6m, 0.8m and write them in the table of the arsteset.

IX- Now, in order to know whether the speed of the Walies with the mass of the ball,
change the mass in the box to 10kg then repeat aggps IV till VIII by filling the
table below:

h (m)

v (m/s)

X- What do you conclude concerning the speed of therbeerms of its mass and of the
height?
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XI- In order to verify your results, do the following:
1- Go to scene 2 at the bottom of the screen.
2- Drag a space, a ground and 2 balls with 2 nurnbees.
3- Set the mass of the first one to 1kg and therdth 10kg.
4- Put them on the highest position and releasa thepressing the pause button and
observe carefully their free fall, then answerfibl®wing questions:

Do they reach the ground at the same time?

Can you conclude that they reach the ground witrstime speed? Why?
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ANNEX SHEET

v (m/s

01 02 03 04 05 06 008 09 1 h (m)

Graph of variation of v in terms of h
for a ball of mass 1kg

H(m) 0.2 0.4 0.6 0.8

V(m/s)

Speed of the ball in terms of height for a mastkaoj.
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v (m/s

01 02 0304 05 06 07 08 09 1 h (m)

Graph of variation of v in terms of h
for a ball of mass 10kg

H(m) 0.2 0.4 0.6 0.8

V(m/s)

Speed of the ball in terms of height for a mas$0Kg.

67




Metaphorical Understanding of Concepts in Thermodymamics and Implications for
Instruction
Tamer Amin

SLIDE 1

SLIDE 2
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Do We Need Agricultural Literacy for Elementary Science Teachers? Why and How?
Mohammed Hendy

Abstract

The main purpose of this study was to determinestfeet of teaching an agricultural and
science integrated unit on Abu Dhabi University -peevice female teachers’ agricultural
literacy and attitudes towards integration. Twdistigal hypotheses were set to guide this study
concerning agricultural literacy and attitudes. ®btady adopted the one group pre - post test
research design to examine these hypotheses. $harch sample of this study was all of Abu
Dhabi University’s female pre-service elementargcteers (n= 33). The study results revealed
that the proposed integrated unit had an impagtrerservice agricultural literacy and attitudes
towards integration. According to these resultg® #tudy recommended conducting further
studies to measure the changes in pre-service desichttitudes, to predict their behaviors
towards integration, to identify barriers to intagng agricultural activities into the elementary
curriculum, and to determine how in-service teashgse agriculture in teaching their school
subjects.

Introduction

Curriculum reform has been attempted as a meadsaling with the problems faced by
schools in several countries. Different approadioesurriculum development have been tried,
including the integration among school subjectsciwhcan strengthen the links among the
learning environments of school, home, and commuribe long history of research on the
ways by which students learn provides a stron@mate for the value of integrated instruction.
In the 17" and 18 centuries, predecessors of modern Psychology kEgeduthat meaningful
learning involves the formulation of connectiongvieen concepts. More recent research in
cognitive science strongly supports this view. Wuaek of Ausubel (1968), Neisser (1976), and
others in the 1960's and 1970's led to our cumenon of schematic structures in the brain.

The current movement towards the integrated cuwmmuhas its basis in learning
theorists who advocated a constructivist view aféng. The work of Piaget, Dewey, Bruner,
and other psychologists supported the holistic vigviearning. Proponents of the progressive
education movement of the 1930s advocated therattdy curriculum, sometimes identified as
the "core curriculum” (Vars, 1987). The twenty{ficentury requirement for a flexible use of
knowledge goes beyond a superficial understandingnultiple isolated events to insights
developed by learning that is connected-or integrafOffice of Educational Research and
Improvement [OERI], 1994). Integration adds meanamgl relevancy to learning as students
discover fascinating and compelling relationshiggween disciplines (Mathison & Mason,
1989).

Regarding integrating agricultural activities intthe elementary school science
curriculum, young children have a natural curiosibout plants, animals and environment and
are excited when they have the opportunity to sthdyn (Cronin-Jones, 2000). Several previous
studies revealed the effectiveness of integratietween science and agriculture. In 2004,
Knobloch and Van conducted a study on the integmatif an agroecology unit in elementary
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classrooms and found that agricultural and enviremal literacy instruction created third and
fifth graders’ interest motivation and increased fifth graders’ comprehension and application
of knowledge. Hendy (2002) explored that involvelgmentary pupils with special needs in an
integrated unit between science and agriculturerongal their achievement and ability to
classify pictures and real samples of agricultptahts. Roegge and Russell (1990) explored that
student performance increased when students waghttaourses that integrate science and
agriculture.

Acquainting teachers with how to integrate agriadt concepts and activities into the
elementary school science can enhance their ralarativate them. Educational literature and
research explained that elementary teachers whont@aé agricultural knowledge and more
accurate perceptions of agriculture could teackcgffely about agriculture and environment
(Humphrey, Stewart & Linhardt, 1994). Knobloch aBdll (2003) as well as Knobloch and
Martin (2002) found that elementary teachers’ pesitttitudes toward agriculture motivated
them to integrate agriculture into their classrdastruction.

Regarding pre-service elementary teachers, Mos89fl@xplained that tomorrow’s
teachers who will conduct some agricultural adatgitshould be better prepared in instructional
areas of agriculture and related sciences. Trealet Suvedi (1998) found that teacher
perceptions of agriculture and confidence towarggrating agriculture in science improved
after a curriculum intervention program on scieand agriculture.

Finally, and general speaking, there is a relahgnd®etween elementary teachers'
thinking about integration of the curriculum anc tamount of integration in their classrooms
(Schmidt, 1983). Therefore, training programs aguired to enable them to base strategies for
teaching and learning on a process of integraflaylpr& Mullhal, 1997).

Purpose and Objectives/Hypotheses

The main purpose of this study was to determinestfeet of teaching an agricultural and
science integrated unit on Abu Dhabi University -peevice female teachers’ agricultural
literacy and attitudes towards integration. Takimg details of this purpose in account, two study
hypotheses were formed as follow:

1- There is a statistically significant difference weéen the mean scores of pre-test and post-
test regarding knowledge achievement test.

2- There is a statistically significant difference weén the mean scores of pre-test and post-
test regarding attitude scale.

Methodology and Procedures
The target population of this study was all femaledents who enrolled in the
Department of Teacher Education, Abu Dhabi Uniwgrsihe research sample consisted of all

female students enrolled for summer 2007 (N=33)y ttonsidered to be a random sample for
this study.
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Two research instruments were developed basedvoewiag previous literature. The
knowledge achievement test consisted of fifty npldtichoice questions regarding achieving
some agricultural ideas and concept, the total nodrthe test was 50 multiple choice items.
Another research instrument was the attitude soalhich respondents were asked to respond
to 45 statements regarding integration among st®jeenerally (15 items), integrating
agriculture into the elementary school science i{@égs), and the role of teacher preparation
program towards integration (15 items). Their oeges were measured using a five point
Likert-type scale where 5=strongly agree, 4=agBsayndecided, 2=disagree, and 1=strongly
disagree. Content and face validity of the instrateavere determined by a panel of experts in
education. The estimates of reliability, using Grach’s alpha, were 0.81 for the knowledge
achievement test, 0.77 for attitude scale.

Moreover, treatment instructional materials werevellgped within five modules
concerned with integrating general elementary seetopics with agricultural concepts and
activities. Each module had a specific title, obyexs, media and instructional resources,
procedures, and assessment. The instruction of madhile consisted of information related to
the general concepts of the integrated topic (methypic). An outline for the proposed program
was given to a panel of experts in education terdahe the validity of the program. Some
changes were done according to the panel’s opinions

The one group pre - post test research design s&s to conduct the study experiment.
After determining validity and reliability of reseh instruments, they were administered as a
pre test to the research sample, and then thevémtgon and treatment were conducted for three
weeks (15 hours through 10 workshops,). After stuglghe program, the research instruments
were administered again as post test. Data weereghtand analyzed using computerized data
analysis software to examine the research hypathese

Results

Hypothesis 1: There is a statistically significantlifference between the mean scores of pre-
test and post- test regarding knowledge achievemetdst.

The hypothesis was tested at .05 alpha level, g@nmnscores of pre-test was compared to the
mean scores of post-test (Table 1). It is showhpbat-test mean scores of 32. 39 higher than
pre-test mean scores of 17.33 regarding the kn@eladhievement test. Moreover, table 1

shows that the T value is 13.099 which revealetlttteae was a significant difference between
the two means in favor of the post-test. This mehaspre-service teachers got more knowledge
related to agriculture as a result of studyinggirmposed program. So hypothesis one was correct
and acceptable.
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Table: 1- Mean, Standard deviation, and T testevadgarding
research sample responses on knowledge achievéssent

Test Pre Test Post Test
T
M SD M SD
K_nowledge 17.33 5.17 32.39 6.53 13.099
Achievement test

Hypothesis 2: There is a statistically significantlifference between the mean scores of pre-
test and post- test regarding attitude scale.

The hypothesis was tested at .05 alpha level, gennscores of pre test was compared to
the mean scores of post test (Table 1). It is shthah post test mean scores of 136.55 higher
than pre test mean scores of 97.09 regarding thedttitude scale. Moreover, table 2 shows that
the T value is 21.83 which revealed that there wasgnificant difference between the two
means concerning the attitude scale totally. Itaiso shown that there were significant
differences between the pre-test mean scores angot-test mean scores in favor of the post-
test with respect to the first and second dimerssibat the difference was not significant
regarding the third dimension of the attitude sc@lés means that pre-service teachers’ attitudes
were totally developed as a result of studying gheposed program. So, hypothesis two was
correct and acceptable.

Table: 2- Means, Standard deviation, and T testesategarding
research sample responses on the attitude scdl@)(n=
Attitude scale Pre Test Post Test
dimensions T
M SD M SD

A- Attitudes towards integration
among school subjects 31.82 | 3.23| 50.21 | 6.70 | 17.96

B- Attitudes towards integrating
some agricultural and 37.76 | 352 | 57.82 | 6.71 |19.46
environmental issues into the
elementary school curricula

C- Attitudes towards the role of 2791 | 2.75| 28.24 | 2.87 |1.20
teacher preparation program towards
integrating

Total 97.09 | 7.85 | 136:55| 13.39 | 59 g3

Note: strongly agree= 5, agree= 4, urdbbs 3, disagree= 2, strongly disagree= 1
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Conclusions

Based on the findings of this study the followiranclusions were made:

1- Pre-service teachers’ agriculture knowledge wasaved as a result of studying the proposed
program. So, organized materials on integration asidg varied teaching strategies/activities
and active discussions through conducting the rated modules may be represented the factor
behind raising the pre-service teachers’ knowlealgeut agriculture. These results support the
writings of Moor (1989) regarding the effect of thkchigan State University training program
on integration to elementary teachers. It also euppthe results of other studies like Frick
(1991) who concluded that individuals possessirgh dunowledge would be able to synthesize,
analyze, and communicate basic information abouicature. Herren and Oakley (1995)
concluded that elementary teachers who were traometow to integrate “Agriculture in the
Classroom” resources reported higher student aetiemt of agricultural concepts. It also
enhanced the recommendations of Moss (1989) andpHuay, Stewart, and Linhardt (1994)
with respect to elementary teacher preparationrprog in which they argued that pre-service
opportunities should be provided to prepare futteachers with necessary skills to use
agriculture as a vehicle to plan and teach corgestg

2- Pre-service elementary teachers in this studyemgdly had positive attitudes towards
integration, i.e. integrating agricultural and eovimental activities into the elementary science
curriculum. So, involving pre-service female teasha the activities of the proposed unit which
included integrated topics between science anccagrre may help them accept the positive
attitudes towards integration. This result has cdmde consistent with the results of other
studies like Edgerton (1990) who explored thatrafiee year of involving teachers in an
integrated study, they preferred to continue whit integrated programs. This also concurs with
Greene (1991) who found that improvements happeneglementary teacher attitudes after
participation in an integrated program and Macii2€90) who found that teachers felt they were
able to teach more effectively when they integradgerbss subjects and courses. Furthermore,
Trexler and Suvedi (1998) found improvement in kescperceptions and confidence towards
integrating agriculture in science after a curmenl intervention program on science and
agriculture.

3- By providing knowledge of integration to the {m@vice teachers, it is expected that they will
help and motivate their pupils to achieve integtat®encepts and ideas. This conclusion is
outlined according to what was mentioned by Edge(i®90), Greene (1991), and Humphrey,
Stewart, & Linhardt (1994). Herren and Oakley (8P8oncluded that elementary teachers who
were trained on how to integrate “Agriculture iretiClassroom” resources reported higher
student achievement of agricultural concepts.

Recommendations

1- A follow up study should be conducted to measueedtianges in attitudes and behaviors of
pre-service teachers.

2- Research should be continued in the developmerdnoinstrument that would predict
elementary pre-service teachers’ behaviors towaldgegrating agricultural and
environmental activities into their instruction bdson their perceptions.
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3- Future research studies should be conducted tdifigldrarriers to integrating agricultural
and environmental activities into the elementaryriculum and to describe student
achievement associated with the integration ofcagtire in the elementary curriculum.

4- Research should be conducted regarding teachers halie taken part in institutes to
determine how they are using agricultural and @mrrental activities in teaching their
school subjects.
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Mathematics

Conceptual and Integrated Math Instruction
Rola Hallak & Israa Fawaz

Introduction

The interactive activities that took place throoghthis session focused on how authentic
learning could be applied to reach deeper undedstgrby relating to students’ real lives. The
session started off with a challenging activityeTdession then proceeded as follows: a diamond
activity that dealt with the effective features afMath class, a deductive exploration of the
concept of fractions and a discussion of a varigftystrategies that could be used. After
concluding with mental calculations and new stri®edo be taught, participants played some
challenging games focusing on the concept of measemt. This occurred after asking a set of
guestions that reflected their prior knowledge dliba concept. After each activity, participants
were informed whether they were playing the rol¢éhefteacher or that of the student whereby in
certain instances, they were put in their studesttees. From time to time, attendees were asked
to reflect on the activities by writing in theiymals.

The workshop’s central idea was Math being a sultfet could be transdisciplinary and
conceptual. As presenters, we planned to engageatiendees in a variety of learning
engagements that either carried out a conceptuaisfoelated to real-life or needed language
skills for the sake of attaining deeper understagaif Math concepts. It was an active workshop
for it included advanced strategies that couldropléemented in any Math class and aimed at
enhancing higher-order thinking skills. Individuadflections and group discussions took an
important role in gaining new perspectives aboutiMastruction.

Description of the Session
The session was planned as follows (see slide Sletow):
(a) Presenter provided a brief introduction of i@nceptual Math is. (5 mins)

(b) Participants warmed up their mental thinkingthwchallenging computational mental
operations. (5 mins)

(c) Participants showed different perspectives ndigg the features of an effective Math class
and presented their work through a one-minute $peBais activity was followed by a brief
discussion, including mention of how students couoidke their thinking visible through
language communication skills. (15 mins)

(d) Participants took on the roles of learners bing through a deductive exploration of the
concept of fractions. Paper strips were used tmgmice, identify, and apply equivalent
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fractions. Then, they the participants shared teeperiences concerning the usage of fractions
in daily life situation. Using fractions tags, paipants moved to meet those that had their tags’
equivalent fractions. (15 mins)

(e) Patrticipants had a break to practice some rhealizulations. (5 mins)

(HTaking the role of the teacher, participants duse Math journal to reflect on their Math
conceptual instruction. (5 mins)

(g) Participants were asked to set math questimonsgring into the concept of measurement. The
participants’ questions were focused on a set oftcepts such as: form, function, causation,
connection, responsibility, change...etc. This pades with a submission of a Math portfolio
activity entitled “My Personal Measurement”. (15ns)i

(h) Finally, participants reflected on the journagjarding how what was learnt in this workshop
could be used for other Math concepts. (5-10 mins)

SLIDE 1
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Writing in Mathematics: A Hidden Element of Learning
Hala Tayyarah

Solving word problems in Mathematics has continlyoaaused difficulties for learners
throughout all the levels. This is mainly due tce tBtudents’ inability to express their
mathematical thoughts in writing. The purpose @ #ession was to emphasize the importance
of writing in Mathematics and to exchange ideas reheriting can be used in Mathematics
classrooms. This workshop aimed to raise the paaits’ awareness for the necessity of
integrating writing in almost all math topics byotving them in sharing previous incidents used
in writing and by sharing recent findings in thisngain. In the first part of the session,
participants —who often or rarely use writing whigaching math- were asked to share with the
group some of their experience in that domain. Nehe presenter shared with the audience
some of the recent research, such as the latesMNii@lings on writing in math class, in order
to emphasize its importance in teaching and legrmath. Participants were then asked to sit in
groups of three to four members in order to comevitp two different examples of when and
how to use writing in their math classes. At thd efhthe session, teachers were given a sample
on previous writing examples and strategies usetifierent math classes.

SLIDE 1

Math Department :

Writing in Math

Hala Tayyarah

102



SLIDE 2

SLIDE 3

o
g N
‘J BAC

Grade 8- Math
Unit Three

1) Expanding and factorizing algebraic
expressions using remarkable identities.

2) Simplifying rational fractions.

A question taken from the unit test

iver S -~

a) Expand and reduce both expressions.

b) Factorize both algebraic expressions.

.

1. For what values ofis F(x) defined?
2. Simplify F(x).
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Questions asked after finishing the unit

1) Explain in your own words what an algebr:
expressions is. Provide real life examples.

2) Explain the difference between expanding
and factorizing.

1[

L
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s 4 T
Results of guestion 1 4L
e OQutof 25 students, only 4 answered a reasonalswerrsuch as:

“An algebraic expression is a combination of nunsbemd variables that a
added, subtracted, multiplied or divided.

* Ten students stated the following: “ An algebraiprssion is an equation
where you have numbers and variables”.

* The rest of the students’ answers were very far fadrat was needed. For
example , one stated that an algebraic expressidWwihen you factorize or
simplify numbers” another said:“when you have nurhgedues
unidentified”.

« All examples given were not real life but matheraltisuch as: x+4, 2a-3b
and 4ac+4b-2m.

« Only one student provided the following examplef e need to water 3
plants out of x plants, the expression is x-3”".

e
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SLIDE 7

Results of guestion 2

O

» Twelve students stated the following: “ Expandingeapre ssion is t(
make it bigger while factorizing makes it smaller.”

» Two students said that factorizing is changing feoaum or a
difference to parenthesis while expanding is theosite.

» The rest of the students were not able to exphesdifference in
their own words but rather provided an expressi@hexpanded it
once and then factorized it.

Y Y o
.
lf‘ €D

Research on writing in math

According to theNCTM,

“Writing assignments and inventories are assesssthat are produced by students,
rather than teachers. They challenge studenksrtk &bout their mathematical
strengths and weaknesses, their attitudes, orltlezfs. They often take the form
of student journals, students’ reflections on tlteinking and methods of working,
and student-completed inventories.”

“Student writing:
Encourages students to think about how they solvpbblem or performed a skill
Helps students view their accomplishments in teofrtheir own strengths and areas
for improvement.
Gives students way to think consciously about exipeptheir mathematical
repertoire: types of strategies, use of represiemsiand focus on content areas.
Provides educators with evidence that studentsorseepts and problem-solving
strategies.”
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Requirements for problem
solving

Problem
solving

SLIDE 9
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Examples on writing used in problems taken
from the Lebanese curriculum

» [f the dimensions of a rectangle are 8 cm and 5
cm, find its area and perimeter . Write your
answer in a full sentence.

* The hydrogen atom can be considered as a smalll
sphere of diameter 10-10 meters. Supposing
that we can pack hydrogen atoms in a straight
line, how many atoms are needed to cover one
centimeter?
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SLIDE 10

Different ways for
Integrating writing in
math

SLIDE 11

1) Introducing Units
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SLIDE 13

Grade 5
Unit 6

Fractions, Decimals and Percents

Essential Questions:
What is the relationship between fractions, decinaald percents?

Under what circumstances is it best to use eathesfe three forms?

Vocahbulary List:
Dedmal
Denominator
Factor

Fraction
Muliple
Numerator
Percent
Percentage

This unitwill be addre ssing the following sectioms the text:
Chapters 6, and 7-1, 7-2, 7-3and 7-4

’
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2) Discussing concepts
during class work
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SLIDE 15

NOpen ended guestions asked while working
on a concept such as

Why must we find a common denominator
before adding or subtracting fractions? Use
pictures and words to explain.

i) Math Joumals.

Math journals are a great way to begin class. $tsdman spend five to
ten minutes writing on the daily topic. Math joumean also be used t
assess background knowledge when begmnlz‘lgdaamjtthen used as
means of assessing acquired learning at the oinit.

Math Journal Topics
*Explain a formula.

*Write an explanation of a recently-learned concapff you were
explaining it to a younger sibling or friend.

*Write everything you know about probability. (A gtevay to start a
chapter! Have your students write a similar enttpa end of the
chapter, and then have them compare this with ithgal entry.)

[ORS
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SLIDE 17

li)Writing a Vocabulary Paragraph :

Assign a list of math vocabulary words to your
students, then have them write a paragraph that
incorporates all of the words on the list. Your
students will have fun generating some clever
ideas for their paragraphs.

3) Working in groups
on class activities
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SLIDE 19

Activity on the use of powers
Dogs and Fleas

Five men were taking a walk one day in the earlyming sun. Each man had with hi
5 dogs. These dogs had only 5 hairs each onlieans. (Poor dogs!) Now, as these
men were not diligent about keeping their dogs dfeparasites, each hair on each dg
was the home of 5 fleas. These fleas were eaath ahe leg and therefore only had 5
legs each. What a sad sight!

How many men?
How many dogs?
How many hairs?
How many fleas?
How many fleas’ legs?

Explain why you can use exponents to express theswers. What if the fleas still

had all 6 legs, would you still be able to use exads to express the total? Why or
why not?

.
| &
I .

4) Providing Research
Assignments and
Projects

111

«Q



SLIDE 20

SLIDE 21

Research Activities ldeas:

*Write on Careers That Require the Use of Mathematis:

Have small groups research various careers and arnéport that
they will present to class. Have students inclymecdic examples
of mathematics used in the career they researdsilile careers
include: architect, chemist, physicist, enginetatistician, chef,
engineer, landscape designer, fashion designephgralesigner,
and football coach. Have students conduct intergjewsearch
college courses required for applicable degrees.

*Conduct a Survey:

Your students will need to determine a survey togdacide on an
appropriate sampling technique and then write theey questions.
Along with appropriate statistical measures, hawerystudents
write a detailed summary of the process they umdértas well as a
summary of their findings. Make sure your studenttude at least

one graph in their summary.

., )

*Use the internet to explain certain co?icepts

Multiplying two negative integers

There are many ways to explain why the productvof t
negative numbers is positive. Your assignmerd i®ad
some of these possibilities. The following webbies 7
different explanations. Visit this website andddiae 7

explanations thoroughly. Then decide which oféhesest

for helping you to make sense of muItiplﬁing twaabve
numbers. Finally, write a brief paragraph exp lagmivhich
idea helped you most and why.

http://mathforum.org/dr.math/fag/fag.negxneqg.html
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5) Assessing Students’
Understanding in Tests

SLIDE 23

Sample Test Question

Define each of the following terms in
your own words: (2 points each)

y-coordinate

negative numbers
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SLIDE 25

6) Detecting and Correcting
Mistakes Done in Tests

£ ]
Two mistakes were done while performing the
following problem. Detect these mistakes and
explain in writing why do you think they were
done. Then, provide the correct solution.

[-3(9+2)], -11 + (-2) =
[-3(11)], -11 + (-2) =

33, -11+(-2) =

3+ (-13) = 10
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7) Writing a Unit
Reflection

SLIDE 27

Unit Reflection

Student Name:

Unit:

Answer with: Always, Usually, Sometimes, Never

Were you prepared for class?
Did you participate in class discussions?
Did you complete your homework?
When did you begin studying for this test?
Approximate time you spent preparing for this test?

Use complete sentences to answer the questions kglgive clear, specific examples.
*How did you study for the unit test?

*Prior to the test, wasthere any area where yoe weatrconfident?

*What is one thing in the unit that you did well on?

*What is one area where you feel you still needtjriove? What will you do to improve?

*What is your goal for the next unit?
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General Tips for Proper Wiiting

« Help students develop their writing skills by gigimery specific descriptive
directions, but still giving them freedom to be atige.

*Use the wordfiowandwhy often.

*Determine the time frame for the written assignm@ihis can range from fast and

frequent—five minutes, everyday—to long assignmegiten several times or once
a term.
*You may want to use study groups or cooperativenieg groups for some
assignments, which can further strengthen the ilegun
«If your students are struggling with a writing &itly, don't hesitate to model desirab
strategies for completing the assignment and a Eafimal product.
eLet your students know ahead of time whether orti@twriting activity will be
evaluated.

I ! [ 1
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Conclusion

» Do we have enough evidence that indicates the &bden
which our students have acquired adequate condeptua
understanding?

*Do you think it's important for them to know the
conceptual part of a topic?

o|f it’s important and students don’t know it, wigianges
should be done?

*Do you think “writing” should be graded?
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Classroom Capsules for Meaningful Learning of Mathenatics
Bilal Basha & Manal Malaeb

The aim of this session was to introduce a haliapproach to effective teaching and
meaningful learning of mathematics. In the intradug the presenters touched on the various
practical aspects of the teaching-learning proc@agnosis, planning assessment...etc.).
Afterwards a short presentation displayed the #tezal framework of various aspects that lead
to innovation in teaching mathematics in the middiel secondary schools. The presenters
stressed on teachers’ challenges in approachimggbals. In this regard, the STAR (students as
Strategists, Technicians, Accountants and Repgrimmmework was suggested. On the other
hand, the curriculum, time and learners’ potentialmain as traditional constraints that have
been facing teachers since the founding of stradtschools. Although there is no one precise
tool that teachers can use to overcome these dbstathe classroom capsules that this
presentation proposes is considered to be an wkeigtaching aid in this regard. Furthermore,
the presenters displayed a framework that teaahaght to bear in mind while preparing any
mathematics classroom (refer to presentation). frarmework honors mathematical reasoning,
problem solving, communication and the value of heatatics. In addition, it structures the
ways teachers deal with learners, the curriculume tand set essential indicators of effective
teaching and meaningful learning. Most of the ses$ime, afterwards, was highly interactive
where participants got engaged in interactive @wds/where the notion of classroom capsules
was elaborated. The participants were divided grioups of four and were provided with
activities that involved innovative mathematicatad. Upon the completion of every activity,
every group presented their solution which was dbghly discussed. The ideas of these
activities were originally extracted from the resfajournals in mathematics and mathematics
education, and then reformed and structured thditL ebanese curriculum on the one hand, and
to be “motivating” and “interesting” on the othdihe activities addressed various grade levels
ranging from middle to secondary levels and covesedide range of mathematical fields
(algebra, geometry, calculus, probability...etc.)eHutivities involved the following ideas:

- Promoting the various representations of the sarathematical idea.

An activity in algebra addressing the middle schea$ used to elaborate this
concept. The concept of solving a system of twaéquos in two unknowns was
modeled through an activity that represented eqolateon by a balance including
two unknown weights. Different paths to resolvihgttask were discussed

- Expanding mathematical concepts and building cohioes among various fields of
mathematics.

On this concept, a mathematical formula on trigoetmynwhich is usually taught in
the secondary school (the sine formula of the stiangles) was used to illustrate the
fact that one way of enhancing meaningful learrgnigp make these formulas
accessible to learners at lower classes (middledaditwhile pinpointing the
importance of such formulas and their limitations
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- Training on deductive thinking for building concept

An activity on leading questions to achieve a psuaned objective was used to
illustrate this concept. The idea here was to ptertioe fact that the more deductive
reasoning strategies were modeled to learnersndre learners acquire deductive
reasoning more efficiently.

- Training on thinking by contradiction for buildingduction reasoning.

A very elementary activity was used here which wsiag a contradiction to prove
that the diagonals of trapezoids do not bisect ediodr. This task aimed at
elaborating the importance of thinking by contréidic not only as an important
mathematical problem solving strategy, but alsa habit of the mind of an inquirer.

- Researching motivational activities.

The idea here was to motivate teachers to resélaednterests of their learners and
accordingly plan activities that motivate them aag@ture their attention, in addition
to pushing them to think and solve mathematics.

- Promoting informality of assessment for buildingreantic judgments.

A task was assigned to the attendees to correnale exam in mathematics for
middle school. Afterwards, the presenters moddiedoehaviors of learners in
approaching the problems of the exams, which shaweage conceptual
misunderstanding not being indicated in the exapepdaself!! The idea here is to
promote the use of informal assessment (along ferthal assessment) in
mathematics as an essential tool of obtaining aitheesults.

- Promoting the sense of value and appreciation fagimal and interesting ideas.

The use of original and novel research ideas isscteoms can bring great motivation
to learners, and accordingly promotes successuptivity and meaningfulness

The final part of the workshop was a reflectiondhout on the applicability of these capsules in
our classroom.
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Jouons Avec Les Maths
Samia Hénaine

Abstract

Les éleves acquiérent mieux les concepts mathgueatipar la manipulation du matériel
concret. Cela les aide a construire une représentatentale du concept. Les objets a manipuler,
et surtout au cycle primaire, sont des introdu&iooncréetes aux idées abstraites. Chaque éléve
doit avoir lI'occasion de participer a des expémsnooncretes, en utilisant les objets appropriés,
avant de commencer a travailler les exercices di@mn. Concernant les ressources
imprimées, y compris le manuel scolaire et le aalliactivités, celles-ci n'offrent que des
représentations symboliques et picturales des ptsmiceathématiques. Cette session a offert aux
participants des idées simples sur la facon daatilun assortiment d’objets & manipuler (objets
achetés, construits ou collectionnés auxquels llagee ont acces a tout moment). Ces idées
permettent d’expliquer, de motiver et méme d’évalae apprenants. L'important c’est d'assurer
la compréhension des concepts plutot que la méatmmsmachinale des regles et d'algorithmes.
Les participants avaient également 'occasion dwapar et de développer leurs idées sur la
facon d’utiliser des objets simples.

Introduction

L'utilisation d'objets de manipulation est une posante importante dans I'enseignement
et l'apprentissage des mathématiques. Chaque paseigu enseignante doit avoir en classe le
matériel de manipulation comme ressources. Ce rahtést facilement accessible, il peut étre
acheté, construit ou méme collectionné d'une faigéa simple. L'objectif principal de cette
session était d’approfondir la compréhension detcgzants de la facon d'utiliser ces objets.

Le matériel est composé d’'une collection de nombuhjets a manipuler (jetons, pates colorés,
attaches, céréales colorés), du matériel de baseles cubes emboitables, des photos et des
cadres plastifiés.

Stratégies

Au cours de la session, les participants ont démdua facon d’utiliser ce matériel pour
expliquer ou évaluer un concept mathématique.elsant mis dans la peau d’'un apprenant tout
en utilisant effectivement les objets donnés estetégies suivantes :

KWLH :
La stratégie KWLH permet aux apprenants de réadigs connaissances antérieures. Les
lettres de KWLH représentent :

+ L 16 % LF ;&

+ 5 16 % 2F (&

+ * 16 % *<28F<9&

+ H 41 6 %H ; I &

Chacun des participants avait une carte a complétant la session.
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Cycle d’apprentissage:

La construction d’'un concept mathématique commexazde concret, puis par la phase
picturale et jusqu'a arriver a l'abstrait ou un veau concept est nait, et de nouveau
recommencer le méme cycle décrit (du concret asffali). Au cours du processus de
planification, les enseignants doivent discuter fd&®ns dont les éléves pourraient démontrer

cette compréhension et planifier des activités adtxs a chaque phase.

Construction de sens
(concret)

Application témoignant e
d‘une comprehension Transfert du sens:

(picturale)

Consolidation du Calcul mental:

La planification d’une séance mathématique dod &ujours introduite par une activité
de calcul mental pour consolider les connaissades®léves et pour les aider a construire leur
propre stratégie.

Exemples d'activités : jeu du furet, plouf dansaliejeu de bataille.

Comprendre les régles de fonctionnement de la mtinérdécimale:

Cet apprentissage peut étre acquis a partir dfésatites stratégies, par exemple : les
cartons Montessorri.

Les cartons Montessorri sont un jeu de neuf étigegour chacune des classes de la
numeration décimale (ex. pour la classe des digaid®; 20; 30; 40; 50; 60; 70; 80 et 90). Pour
composer les nombres, il suffit de superposer fepigttes en s’assurant que les bandes de
couleur se retrouvent les unes sur les autres. &éri@l permet de faire le lien entre I'écriture en
chiffres du nombre et la lecture de ce nombre gqubasée sur une numération de type additive
et multiplicative. De plus, il permet de mémoriteedécomposition canonique des nombres qui
correspond aux mots nombres utilisés.

Gestion mentale:

Les lois qui précisent les différentes étapes dktaarche intellectuelle sont:
- la perception,

- I'évocation,

- les 4 types de gestes mentaux,

120



- la mémorisation.
La compréhension de ces lois aide I'enseignantawd&ir le style d’apprentissage de chacun de
ses éléves et a utiliser ses connaissances pouorseples éléves qui ont des difficultés.

L'évocation et la manipulation:

La manipulation est un élément essentiel dansgjlisition des concepts mathématiques.
Cependant, elle perd son efficacité si elle eis@a seule comme un outil de I'évocation.
Pour cela, il est important d’activer I'’évocatiopsdéléves en leur demandant de se redonner
mentalement ce qu’ils ont dit, vu et fait pendagtte manipulation.

Présentation physique:

Les éléves s’amusent en présentant physiquemeicblecepts mathématiques. C’est un
facteur actif de motivation. Les éléves peuventésgnter la division, le diagramme en batons,
le pattern et la valeur de position d’'un nombrerdgon

Description
Description du matériel utilisé :

+ Le matériel de base dix commercial est formé dedlk@n plastique ou en bois) de
différentes formes et dimensions pour représeptenhités, les dizaines, les centaines et
les mille du systeme numérique. Les unités somtegmtées par des blocs mesurant 1 cm
x 1cm x 1cm ; les dizaines sont des blocs mesdram x 1 cm x 10 cm ; les centaines
sont des blocs mesurant 1 cm x 10 cm x 10 cmesetrille sont des blocs mesurant 10
cm x 10 cm x 10 cm. Ce matériel de base dix e$is@tdans plusieurs activités : le
dénombrement, I'estimation, le regroupement, l@uwrakelon la position, I'addition, la
soustraction, la multiplication, la division, leéaimales, la longueur, I'aire, le volume et
la masse.

+ Les cubes emboitables sont des cubes mesurant 2 2ntm x 2 cm. Ces cubes,
disponibles dans une variété de couleurs, s’agitulCeux-ci s'averent utiles dans une
multitude d'activités : le dénombrement, la clasatfon, la correspondance des motifs,
l'addition, la soustraction, la multiplication, ldivision, les fractions, les nombres
décimaux, la valeur selon la position, I'estimatites combinaisons de nombres, la
gestion des données, les figures géométriquessadirnensions, la symétrie et la mesure
(la longueur, l'aire, le volume, la masse).

+ Les photos, les cadres plastifiés, les pates etdesales sont disponibles en plusieurs
couleurs et formes, et peuvent étre utilisés dassadtivités d’addition, de soustraction,
de multiplication, de division, de décomposition sd@ombres, de retrouvaille
complément et de correspondance des motifs.
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Déroulement de la session :

Le lien suivant conduit a la présentation « PoRR@nt » qui montre le déroulement de la
session avec la description détaillée des activités

submission.samia.henaine\jouonsaveclesmaths[1lhbamiine.pdf

Conclusion

Il est extrémement utile aux éleves d'utiliser wrsiété d'objets de manipulation
lorsqu'ils apprennent un concept mathématique itapborCeci aidera a s'assurer que les éléves
n‘acquierent pas une compréhension limitée du @iresequestion. Les objets a manipuler sont
des objets simples qui peuvent étre simplementecidnnés par I'enseignant ou par 'éléve.
L’'important est que I'enseignant connaisse comnramsformer ces objets simples en outils
d'apprentissage et comment choisir les stratégiegenables.
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Science

Teaching Chemistry for Conceptual Understanding
Nizar EI-Mehtar

Abstract

Conceptual understanding of a subject matter doices an appreciable challenge for
most students and teachers. The students’ challmagebe attributed to new learning demands
that compel them to think at a deeper level, ovaedheir misconceptions, make meaningful
associations, and construct further knowledge. E\#e many teachers might be de-motivated
by a serious ‘misconception’ regarding ‘Teaching@mnceptual Understanding’ as an approach
which brings about additional and overwhelming pssional obligations. The aim of this
workshop was to convince teachers that ‘Teachimglonceptual Understanding’ is mostly
plausible by implementing minor to moderate modificns on their routine teaching practices.
Some classroom and experimental learning activitieee suggested that help students to: (a)
develop a better understanding of the microscopmiacroscopic, and symbolic realms of
chemistry (b) appropriate intellectual tools to @mte meta-cognitive reflections and problem
solving, and (c) acquire more learning gains fraomceptual’ laboratory experiences.

Introduction

Researches refer to an inherent complexity in ¢csieyrithat prevents many students from
mastering the subject. Chemistry occurs on threelde the macro, micro and symbolic levels.
While conceptual understanding of the subject meguthe learner to link between the three
levels, teachers’ instructional strategies are masstricted to the symbolic level, which is the
most abstract one. Because teachers unwittinglyenfraim one level to another, students fail to
integrate the levels and consequently develop gnfeated view of chemistry (Gabel, 1999).
Moreover, teachers do not facilitate students’ usta@ding of the subject, since their prevailing
teaching practices rely primarily on rote instraol methods and algorithmic problem-solving
rather than conceptual understanding. Such practideprive the students from active
involvement in their learning process (Pickering9Q; Sawrey, 1990; Mason et al., 1997; Gabel,
1999; Boujaoude & Barakat, 2000; Boujaoude & Tam2®00; Nakhleh, 1992; Francisco et al.,
1998; Mestre, 2001; Chiu & Lin, 2004). According Reif (1983) and Mestre (2001), current
instructional trends rely predominantly on the doling pattern: presenting scientific
information, showing examples of solved problemsspnted in a linear sequence of detailed
steps, and indulging the students in solving simgeoblems by following the same linear
sequential model. Gabel (1998) argues that sudkrpatare dysfunctional and pernicious, since
they emphasize formal knowledge and mathematicetrgeions at the expense of qualitative
reasoning skills that are essential for conceptualerstanding. Even science laboratories, that
are supposed to promote essential skills of inqang problem solving, seem to fail in
developing the required conceptual understandingik®&) authentic scientific research, most
laboratory experiments are used to verify knownnoineena and support the lecture portion of
science courses (Mestre, 2001; Reid, 2002). Coesglyy many students tend to apply the
procedures provided by manuals without necessaigerstanding the correlation between
experimental observations and underlying concepth® experiment (Zineddin, 2000). For
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learners to realize the long term payoffs of sagemcucation, teachers ought to teach for
conceptual understanding. The rationale for th&ructional approach is that acquisition of
knowledge and routine skills does not ensure umaedsng of their basis (Perkins, 1993).
Teaching for understanding dictates the engagenfesttidents in a variety of performances in a
culture of scientific inquiry and problem solvingshere they learn to practice and develop
processes leading to knowledge construction. Iis thlture, classrooms and laboratories
transform into safe and collaborative environmefs raising questions, taking risks,
exchanging ideas, making/testing hypotheses, degjgxperiments, and exploring connections
between school knowledge and personal experief@gi(s, 1993; Cardellini, 2006; Germann
& Odom, 1996; Baxter & Shavelson, 1996; Hofst&d004; Mestre, 2001; Zineddin, 2000).
Many effective strategies have been found to endh#ime conceptual learning of chemistry some
of which include concept mapping, discrepant eveamslogies, learning cycle approach, and
real life situations. However, the outcome of atrategy does not seem to be thorough unless
the meta-cognitive dimension is judiciously craftwedhin the learning experience associated
with the adopted strategy. Meta-cognition enhanaesleeper understanding of concepts,
diminishes chances of misconceptions, and qualgiadents to apply their knowledge in new
situations. Furthermore, meta-cognitive monitorargl regulation of thinking mechanisms may
have a positive impact on students’ problem sohgkifjs (Gabel, 2003; Rickey & Stacy, 2000;
Cooper et al., 2008).

Strategies
Three approaches were adopted to convey the indesadenotation of the session:

1. Inductive approach to

a. construct a common understanding of ‘Teaching fonc@ptual
Understanding’(Frayer model was used as a scaffgliistrument)

b. scrutinize authentic classroom scenarios to idgtiié origin of students’
misconceptions (a list of classroom scenarios vigtsiltlited to participants)

c. recognize the importance of addressing the microramgymbolic levels of chemistry
to enhance conceptual understanding of the subject

d. acknowledge ‘experimental design’ as a conceptima¢dsion of laboratory
experiences ( carousel activity was used as @arument for experiential and
collaborative learning)

2. Modeling to illustrate:

a. planning and implementing an ‘explicit micro-maaymbolic’ instructional model
(outcome of an intervention study)

b. effective integration of ‘discrepant events’ withimstructional plans (a video of a
discrepant event was used to demonstrate the ‘@b$tzflect-Explain-Connect’
model)

c. adding the ‘conclusion-evaluation’ aspect as a eptw@l dimension of traditional
experiments
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3. Deductive approach to
a. present how traditional problems may be renderegeroonceptual through:
meaningful representations (graphs, concept maykssehematics), qualitative
reasoning, and authentic scenarios
b. introduce the concept of ‘Visible Thinking’

Throughout the whole session, reflection was alegguractice that accompanied all strategies.
Participants were encouraged to think of all atési Reflections and discussions taking place in
this session served as potential learning expeggetiat are valid for classroom use.

Description of the Session

First Activity: What is ‘Teaching for Conceptual derstanding’?

1. Phase 1 (individual work): The participants filldee Frayer's Model template based on their
prior knowledge.

2. Phase 2 (individual Work): The participants readsitle by Gabel (2003) about conceptual
understanding, compared their prior knowledge &etkpert’'s views, and modified/endorsed
what they wrote in phase 1.

3. Phase 3 (whole group discussion): The presentealadhole group reflective discussion
centered around the following focus questions:
What learning gains may be attributed to this #gttv
How, when, and for what objectives can this agtibié applied in a chemistry class?
How can Frayer’s Model be used in other learnirenacios?

125



Frayer Model Template

Definition - Use vour own words. Define its essential characteristics. -
Characteristics

Teaching ﬁm
Understanding
Examples \ / Non-Examples

Second Activity: The Macro- Micro- Symbolic Institional Model

1. Phase 1 (group work): Participants, working in grgexamined and discussed a
list of students’ questionslerived from authentic classroom scenarios. Disions were
focused on the following questions :

a. Do your students ask identical or similar quasibHow do you address them?
b. Do you feel that there is one common ‘learning lemgje’ in the scenarios?

* All the questions were selected to address stisdeanfusions regarding the micro, macro,
symbolic realms of chemistry. Examples of thesestjols are:

“Is an atom of aluminum solid at room temperature?”

“Does one atom of sulfur look yellow?”

“How can this graph show dynamic equilibrium...Thate is zero at the end...| mean if we
draw the tangent and find the slope...It is zero!”
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Concentration

Time

2. Phase 2 (whole group discussion): Each group reptasve communicated his/her
group'’s reflections that emerged in phase 1.

3. Phase 3 (group work): The presenter distributedesopf the schematic ‘The Three
Realms of Chemistry’ to the participants. Thendh&erent groups were asked to respond to
the following questions:

a. How is the schematic relevant to the classrooemagos presented in phase 1?
b. How can the schematic be used as an instructionhfdr teaching chemistry?
The Three Realms of Chemistry

Macroscopic -
observations or
results of an
experiment

// The visible world or
How we SEE it
. Symbolic - mathematical

or chemical equation
graphical representations

Microscopic -
—> | the particulate
<€— | nature of matter

The atomic level

How we represent (abstract)

AND communicate the
macro and the micro

4, Phase 4 (whole group discussion): The presenteax tgkole group discussion
towards :

a. Acknowledging chemistry as a ‘world of represemtiasi. A display of different forms of
micro/macroscopic representations was presenttdktparticipants and their routine uses
in classrooms were assessed from the ‘conceptul@rstanding’ perspective. One example
of the representations is:
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Solutions are mixed

>

b. Developing ‘The Macro- Micro- Symbolic Instructidridodel’: (Jaber, 2009)

Nature of the model: A meta-cognitive thinking mbdeat enables students to
integrate and shift between the levels of chemistagldresses models and
representations critically, and makes their memtadlels visible.

Implementation of the model: Explicit integrationtiwn instructional (epistemology
of models) and assessment plans.

Advantages of the model: The micro-macro-symboppraach helps students to
acquire more control on their learning, and teagbediversify assessment, where they
evaluate scientific content, conceptual understamdcreativity, and organizational
skills in one task.

Third Activity: Experimental Demonstrations for Gmptual Understanding- Discrepant Events

1. Phase 1: participants watched a video of the disereevent ‘How to Make Hot
Ice’ (crystallization of sodium acetate)

2. Phase 2 ( group work): Participants in their groepgaged in the Observe- Reflect-
Explain- Model
Observe: What did you observe?
Reflect: Use your prior knowledge to propose aipnelary understanding.
Explain: Use reliable resources to develop a sifieaity sound explanation.
Connect: Investigate a daily life application.

3. Phase 3 (whole group discussion): The participahted the outcomes of their
engagements in phase 2. The presenter facilitha\verall exchange of reflections on the
plausibility and challenges of discrepant eventglementation in chemistry classes.
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Fourth Activity: Experimental Work for Conceptuahterstanding- Experimental Design

1.

Phase 1: The presenter introduced the elementf)gierimental Design’: Defining the
problem and selecting variables (dependent, indig@n and controlled), suggesting
hypotheses, and developing a method for collectatg and controlling variables.

Phase 2 (group work): The participants in theirugoengaged in responding to a simplified
version of experimental desigfOutline an experimental procedure to verify thaatt an
aqueous solution of NaCl acquires a uniform contpwsi

Phase 3 (inter- group carousel activity): Groupscpdures were shared and assessed through
a carousel activity. For example, the procedurgrofip 1 was circulated to groups 2, 3, 4,
and 5 who read the design and reflected on it. phizedure went back to group 1; the
members read their colleagues’ remarks and dediolezhdorse or reject them. A similar
scenario took place with the other groups.

Phase 4 (whole group discussion): The presentiea leoncluding reflective discussion that
was based on the following focus questions:

- How does this activity promote conceptual undeditay?

- How and when can such an activity be appropriateerclassroom?

Phase 5: the presenter shared with participantsekperience with applying advanced
versions of ‘experimental designs’ (challenges,ditbtons of applicability, scheduling, and
learning gains). He suggested a scoring rubria$ésessing such an activity.

Phase 6: The presenter suggested adding the afpediusion and evaluation’ as a
conceptual component of traditional experiments shiggested a generic rubric for assessing
this aspect.

Segments of the proposed rubrics are given below:
Research Question

Appropriate Partially Needs major
appropriate | improvement
3 points 2 points 1 point

Identification of focused
problem

Clarity of the relationships or
patterns investigated
Feasibility of the investigation
using local resources
Accuracy of terminology and
wording
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Conclusion and Evaluation (International Baccalausge Chemistry Guide, 2009)

Complaete/2 States a conclusion, Evaluates weaknessas suggests realistic
with justification, and limitations, Improvements in
based on a reasonable respect of identified
interpretation of the wieaknesses and
data. limitations,

Partialf States a conclusion ldentifies some Suggests only
based on a reasonable weaknesses and superficial
Interpretation of the limitations, but the Iimprovemants.
data. evaluation is weak or

missing.

Mot at allio States no conclusion or Identifies irrelevant suggests unrealistic
the conclusion is based weaknesses and improvermeants.
on an unreasonable limitations.

interpratation of the
data.

Fifth Activity: Adding a Conceptual Dimension todditional Problem Solving

The presenter displayed, while interacting witl garticipants, a variety of simple ideas
to promote the conceptual dimension of traditiopadblem solving. The following example
about the Haber process is a typical real life asitun that demonstrates the authentic
discrepancies between theoretical and industriadlitions: (www.chemguide.co.yk

The Haber process combines nitrogen from the aitiwihydrogen derived mainly from natural
gas (methane) into ammonia. The reaction is revetsi and the production of ammonia is
exothermic. N + 3H; 2NH3, H < 0. The typical industrial conditions of the poess are:

(a) The catalyst: Fe (b) The temperature: 500 (c) The pressure: 200 atm.

1. Theoretically, what temperature & pressure condit®favour higher yields of
ammonia? Why?

2. Are your predicted conditions consistent with thedustrial ones?f yes, state how.
If not, identify the inconsistency and suggest didareason for it

Concluding Remarks: Visible Thinkin@itchhart & Perkins, 2008)

The presenter concluded the session by the follpwemarks:
1. To assess conceptual understanding we need to aoalstudents’ thinking visible.

2. Thinking happens mostly in our heads, invisibleotbers and even to ourselves. Effective
thinkers make their thinking visible, meaning thexternalize their thoughts through
speaking, writing, drawing, or some other metholkeyf can then direct and improve those
thoughts. ‘Visible Thinking’ also emphasizes docutingy thinking for later reflection.
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Conclusion

This session was meant to convey one substaneskage: ‘Teaching for conceptual
Understanding’ is doable even under restricted ggsibnal conditions. In most cases, what
separates a purely traditional instructional pcacfiorm a more conceptual one is a relatively
simple modification. However, unless teachers aegaisolid will to make this modification, the
teaching and learning of chemistry would remairs lasd less rewarding. Teachers do not have
to simultaneously appropriate all the strategiegyssted in the session. Gradual and selective
adoption of the techniques are always recommendédidas teachers take a sufficient amount of
time to develop a deeper understanding of the gaonakapproach and a stronger competency
to implement it in a way that primarily serves thetudents’ learning progression.

The Macro- Micro- Symbolic Instructional Model paged in this workshop is a foundation for
any conceptual approach since it addresses thi¢ gpichemistry as a discipline and subject
matter. If we don’t make our students aware ofrtaire of chemistry, how do we expect them
to learn it? Future workshops in the domain of epteal understanding ought to emphasize the
three realms of chemistry with further explanaticasvider spectrum of applications, and more
associations with students’ misconceptions.
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Enseignement Scientifique Vivant et Motivant “Attertion! Au Cours
Andree Chaoui

Introduction

La session comprend I'enseignement des sciensesyales primaire et moyen.Elle
décrit un enseignement vivant et motivant & pdeiEB1 jusqu’'a EB9. L’apprentissage des
sciences commence a partir de EB1. L’approche p@qge doit Etre convenable pour I'éleve
guant a son age et a ses capacif&s. apprentissagest fondé sur la démarche expérimentale:.
Les enfant®bserventun objet ou un phénomene du monde réel qui ldipreshe.
lls expérimentent analysent, raisonnent, mettent en commun etigistleurs idées et leurs
résultats. L'expérimentation va permettre de dguado I'autonomie et I'esprit critique des
éléves. Par ailleurs il faut donner a I'éléve dds/aés organisées d’une maniére progressive,
allant du simple au complexe.

Stratégies et Description
La méthode suivie pour rendre le cours vivant,naotivcomprend les étapes suivantes :

De EB1ljusqu’a EB9,
I'éléve part des connaissances acquises et lesmagplication
en faisant deaffiches , du bricolage (herbier , pantin articuléalbum...).

De EB3 jusqu’a EB9, I'éléve apprend a faire dssherches :
Il réalise un tableau en inscrivant ce qu,il s@jadcet cequ’il aimerait connaitre puis il cherche
des réponses ases questions.
Dautre part L'éléve apprend a distinguer entre&dite et les schémas dans les:

- Observatisons microscopiques,
- dissections,
- et lesphotographies

La séquence suivante comprend la présentation dagoe:
Comment introduire une legcon?

En EBlet EB2, faire des introductions poétiquearéstiques pour inspirer et motiver
'enfant. Je cite deux exemples d’introduction jopgt en EB1 et en EB2

En EB1

Chin, Pan et Zé

crient toute la journée.

lls veulent de I'eau,

des noix de coco et faire dodo.
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En EB2

Au printemps gai, vers avril et mai,
les tulipes sont de toute beauté.
Quand arrive I'été, tout ensoleillé,
c’est le tour des cerisiers.

A partir de EB3 et jusqu’en EB9, on peut introduires legon par un conte ou une
histoire variée.

Quelles sont les étapes qui suivent l'introduction?

Ce sont certainement les étapes d’'une démarceetifigue dont la premiére consiste a
observer et deécouvrir. Ceci permet aux éléves détre devant des documeatges
(photos,dessins,schémas), accompagnés de questibnieur permettent de ledécouvrir
activement :

- en cherchant eux-mémes les explications ,
- en confrontant leurs points de vue collectivement

Pour approfondir ce qui vient d’étre découvert @irpaborder les autres points de la lecon, des
activités complémentaires variées et vivantes pagosées a la classe:

o Jexpérimente,

* je me documente,

e jenquéte,

e je compare,

* jeclasse,

» jeréalise une affiche,
« un peu de bricolage,

* je cherche...et je trouve

Ces activités privilégient une démarche active,l'éleéve participe, expérimente a
chaque fois que cela est possilpegpose imagine, observe compare, déduit... apprenant
ainsi a développer les caractéristiques d’'unealdeattitude scientifique .

Les points essentiels de la lecon sont résum@si@ques phrases et exprimés dans un
vocabulaire simple et précis dans une rubriquéuigg «J’'ai appris».

Deux ou trois exercices variés permettent a l€léévaluer ses connaissances a la fin de
chaque lecon. C’est la rubriquele fais le point».Ces exercices permettent a I'enseignant de
connaitre les points qui posent éventuellementlgnob et sur lesquels il faut revenir.
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La derniere séquence de la session présente diistgolinarité qui signifie que deux disciplines
se joignent pour discuter le méme théme.

L’enseignement scientifique peut intégrer l'intedisciplinarité

Des dossiers parlent des milieu de vie au Liban.

D’autres dossiers introduisent les bons plats hin

La géographie a sa place également et évoque aeeplsauvages au Liban:

«Du Nord au Sud, le Liban est riche en végétaugrdiaisons un petit tour pour voir ce qui
pousse a la montagne, en plaine et sur le littotal

Sans oublier la matiére de I'histoire qui explidégolution de I'alimentation chez ’lhomme.

Je présente le dossier sur les bons plats libgoas intérésseé les enseignantes. Il tourne autour
d’une histoire de trois enfants:

«Pour les vacances, Nada et Sami accueillent Kimaranétranger. Lors des différents repas
de la journée, ils veulent lui faire découvrir telgortes de plats Libanais.

Au petit déjeuner:

Que proposent Nada et sami aleur ami pour le pijieuner?

«Du foul moudamas» ,de la «kariché au miel», meengéion a la «mankouché», il ne faut pas
en mangez trop souvent .Elle fait grossir et ndieahpas beaucoup de vitamines!

Au déjeuner : Kim choisit un repas varié commelddan emmo» ou la «siyadiyé». Quand au
diner pour dormir |éger Kim prend une soupe auXiles.

La présentation de ce dossier releve du patrimaibanais tout en présentant les différents
aliments bons pour la santé.

Conclusion

A partir du ler niveau (EB1, EB2) I'éléve s'initiix premiéres étapes de la démarche
scientifique.

de EB3 jusqu’a EB9, la démarche sera plus dévetppEapprenant suivra des étapes avancees

(observer, expérimenter, analyser les résultateratlure). Il sera ainsi mieux préparé au
cyclesuivant.
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1,2,3-Rotate: Biology Learning Centers
Amina Harbali

Abstract

The successful implementation of differentiatedtrimction in middle and high school
Biology is one of the challenges that confront &mglogy teacher. In this workshop participants
will experience learning centers, which is one fahdifferentiated instruction. The concept of
“blood types” (Grade 8) will be the core of whaadbers will be exploring during this session.
Additional examples will be provided including “PRla” (Grade 10) and “DNA” (Grade 11).
Participants will engage in four different learniognters in which each center includes different
skills that students must acquire. These learniegters include a variety of instructional
strategies that address diverse student learniegsne€Each center places the students at the
center of teaching and learning. Learning centezsaavay to enhance learning for all students
by engaging them in activities that respond to ipaldr learning needs, strengths, and
preferences. Learning centers caterstoidents’ readiness, interests, and learning styles

Introduction

First, a brief introduction of the lesson todiscussed was provided to the participants. It
was mentioned to them that prior to the learningters activity students had attended a session
that explained the blood types, blood antigensibadies and the successful rule of blood
transfusion. Then, the participants were askedoto fgroups in which each group joined a
center. Each learning center included detailedustbns, required materials and worksheets to
be answered.

Strategy

Participants were first asked to have an idea tabach center where each center had a
specific title. They were informed that they onlgdh10 minutes to spend at each center and that
they had to make sure that they got a good ideatatsch center. In other words, the activity
part of this section took 40 minutes; 10 minutesefach of the four learning centers. Participants
were asked to pay attention to the sound of thetivhich indicated that the time spent on one
center had finished. It was also explained to theigpants that the presenter was taking on the
role of an observer and time evaluator. Partidiganork during their practice in each center
was evaluated by the presenter.

Description of session
Four centers were demonstrated in which each rcéaig a title:Center 1 (Test your
Blood), Center2 (The Nurse Problem§;enter 3 (Explore Rhesus Antigen) ai@knter 4 (Food

Diet & Blood types).(Referto the attachmentat the end of the report for the four different
activities.)
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In center 1 Participants had to test their blood type whicasvaccomplished with the
help of a nurse to avoid any contamination. Thearfigipants had to fill in their own
identity blood type card.

In center 2 Participants had to solve the problem presentetthe computer where all the
detailed steps needed to solve this problem werengiAs it is an educational game,
participants enjoyed leaning through the computer.

In center 3 Participants made use of the prepared mateaatsake models of both blood
“agglutination” and “no agglutination” processedsey explored the idea of schematizing
and understanding the types of antigens, antib@tidshe Rhesus factor.

In center 4 Participants acquired the skill of reading, pngkiout information from the
text by designing their own food diet.

Each participant had the opportunity teaster different skills in each center. All
participants were expected to be involved in ab #wctivities and ultimately present their
worksheets and share their ideas to their par@musto the rest of the groups. Participants also
had the chance to ask questions. Even though #semter acted as a catalyst, she/he was also a
facilitator where she /he observed and evaluateticgeants' work.

After the 40 minutes were over, the presenteiifddrthe importance of such a strategy
and enriched the participants with further simaativities related to grades 10 and 11. These
activities aimed to confirm that this teaching &gy could easily be practiced at any grade level
(elementary, middle and secondary). Moreover, ttesgnter encouraged the practicability of
such a strategy in any subject matter.

Conclusion

In conclusion, learning centers as a teachirajegyy enables students of different potentials to
understand major concepts with excitement and rattin. Throughout my presentation, |
highlighted other teaching strategies that catéoedlifferentiated instruction which could be
applicable for improving student@erformances, learning styles and achievementsh Suc
strategies included Web quesiterest Centers or Interest, Learning Contractd athers.
Finally, | supported the applicability of learnicgnters by providing participants with prepared
activities that may be used for grades 10 and 11.

Reflection:
It was a great pleasure to me when | shared witlEENhy presentation.

With my Best Regards
20/5/2010
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Documenting Children’s Theories: Evidence of Deep khderstanding
Jennifer Le Varge & Rasha Fakhreddine

Abstract

Children are constantly trying to figure out hawe tworld around them works. In fact,
when adults observe them closely they discoverdhédiren’s actions can be explained in light
of their theories about how the world works. Chelals ongoing quest for knowledge and their
deep understanding, however, must be documentediar for educators to fully recognize the
scope of their theories. Documenting children’soties is an important tool for showing
evidence of deep understanding, and for classra@luation and assessment. The question thus
arises: how can we document children’s theoriesffe@é guidelines and suggestions for using
documentation to uncover theories and strategiesdiigging deeper with children through
scientific activities, experiments and discussiaese shared with the participants. In addition,
participants took on the role of the learner byieewng and discussing examples of
documentation and theories from a real preschoakscbom. Participants also had the
opportunity to brainstorm ideas on how they can deeumentation and deep understanding
strategies in their own classrooms.

Introduction

Children are constantly trying to figure out hdwe tworld around them works. In fact, when
adults observe them closely they discover thaddobi’'s actions can be explained in light of their
theories about how the world works. The ongoingstjukey have to uncover and rearrange the
world in order to understand it can be a sourcgreft motivation for deeper learning. When one
taps into children’s thirst for understanding bypiveg them uncover their theories and making them
visible through documentation, the work becomesifeding for both teachers and children.
Children can be asked to explain their theoriegerrads can be offered to help children tell tharygt
of their theories, or they can use media to remiteaeheory in order to expand their thinking. As
teachers work with children to help them pursuér ttieories, they will gain new insight into their
unique perspectives. It is important for teachersumderstand how documentation is a “living
document.”

The primary purpose of this session was to inereparticipants’ understanding of
documenting children’s theories, and engaging edusan the documentation process; i.e. recording
anecdotes or experiences, and reviewing themaatéor evidence of understanding and assessment.
Participants had the opportunity to take on bothrtile of a learner by engaging in the exploration
of materials, and the role of a teacher by anatytieir experiences and documenting them.

Strategy

We introduced participants to observation techesgguestioning strategies, and ways to
create lessons that allow children to show thesefthinking.’
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Description of session

The session was planned as follows: (a) Brigbahiction about deep understanding and the
many forms of documentation (15 minutes); (b) legréints will engage with scientific materials and
will document their experiences (20 minutes); (c) ddscussion will ensue regarding the
documentation of the participants’ work (20 minitgsl) Evidence of documentation from real
classroom will be analyzed, and participants witkact evidence of scientific theories in group8 (2
min minutes); (e) Discussion of findings (15 mimnd (f) Discussion of strategies for using
documentation and deep understanding strategibe iparticipants’ classrooms (15 min).

(N.B. This was the schedule we were supposed kmdphowever since only one person showed
up, we couldn’'t even present our presentation,esthat person just stood up and left in the
middle of our session.)

Conclusion

Our session/presentation was very disappointimgesonly one person showed up. The
usher that day informed us that she heard a lpeople said that they were going to attend our
session; however they felt that the session wasatecand they wanted to go home. We felt very
disappointed because we worked so hard for it, meck looking forward to presenting our
topic! If we were chosen to present at SMEC agamask that the organizers find a waot to
schedule sessions at the end of the day in future.

145



The Use of Data Logging in Science Investigations
Suheir Suleiman & Vivian Khoury Saab

Abstract

Data logging is the process of using a computeaottect data through an interface and
sensors. The data collected could be displayedtable as well as on a graph and statistically
analyzed. The collection of data can be controlsdthe experimenter. Data logging is
commonly used in scientific experiments and in rammg systems where there is the need to
collect information faster than classical equipmeain and where accuracy is essential.
Examples of the types of information a data logggygtem can collect include: analyzing
motion, temperatures, sound frequencies, pres€l@g, concentration and fOconcentration.
During the session, the use of some sensors andegrin physics and biology were
demonstrated. The participants were involved irfopming experiments using the Vernier
Software.

Introduction

The purpose of this session was to add a flavoexjeerimental work in science by
introducing the participants to the use of dataging. Data logging is the collection of
guantitative data through the use of special sensonnected directly to a computer or a
calculator. Some experiments require a lot of tamd accuracy that cannot be achieved with
regular equipment. Computer software and intedameable the students to collect, display,
print, graph and analyze data accurately with maiamount of time. It is important to note
that the sophisticated sensors will not elimindte tise of regular equipment through which
students build their manipulative skills.

Strategy

During the session, the use of some sensors asteprin biology and physics were
demonstrated. The participants were divided intugs and be actively involved in performing
experiments using the Vernier Software.

Description of session

During the session the following activities weregfpemed:

a. Brief introduction to data logging.

b. Experimental demonstrations using the motioeaet and the temperature probe.

c. Participants were divided into groups. Eachlugravas actively involved in performing data
logging experiments.

Biology: respiration in yeast cells using the £5@nsor, limitation on cell size using the

conductivity probe, the effect of temperature othrmembrane permeability using the
colorimeter.
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Physics graphing motion using the motion detector, Newgdaw of cooling using the
temperature probe, predicting the landing of aqmiile using photogates, determining the
acceleration of free fall using a photogate.

Conclusion

Laptops, probes and sensors with the compatilftea® were checked ahead of time
and there were enough stations available for tigcpaants.

References

wWww.vernier.com
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Using Language Switching to Support Foreign Languag Learners in Science Classrooms
Tamer Amin

Abstract

Teaching science in Lebanon is conducted in a toatpd linguistic environment.
Many students at the elementary level and all stisdat upper levels are learning science in a
language that is not their native language. Ininghs recent developments in science curricula
and recommendations regarding more effective tegclpractices place great demands on
communication and, therefore, students’ linguigtitlities. Schools often have policies that
prohibit the use of Arabic in the classroom whea l@nguage of instruction of a subject like
science is officially a foreign language like Esglior French. However, research has shown that
the strategic use of students’ native languageuch ssituations can be an effective teaching
strategy. This developmental workshop introducedi@pants to a variety of ways in which
language or as it is often referred “code” switchgan occur in classroom settings examining
the advantages and disadvantages of each.

Introduction

Teaching science in Lebanon is conducted in a Goatpd linguistic environment.
French and English are widely used to teach sciahe# levels. Therefore, many students at the
elementary level and all students at upper levedslearning science in a language that is not
their native language. Current visions of scienagicula, both in Lebanon and internationally,
have emphasized various objectives including deietp deep conceptual understanding and
developing sophisticated scientific inquiry ands@ang skills (CERD, 1997; Millar & Osborne,
1998; National Research Council, 1996). To achimweh objectives, research has shown that
students need to be actively involved in collab@eatearning activities and self-reflective oral
and written communication (Yerrick & Roth, 20055uch practices place great demands on
communication and, therefore, students’ linguiabdities.

Schools in Lebanon often have policies that pratite use of Arabic in the classroom
when the language of instruction of a subject bkeence is officially a foreign language like
English or French. This is usually based on theiragsion that students will not learn the
foreign language adequately unless they are imméars¢hat language and forced to use it as
much as possible. While there is some justificattdnsuch an approach as an approach to
language instruction, this assumption has beerntiguesl by research and the effects on learning
in various academic domains, such as sciencestlddt policies have on students with limited
foreign language proficiency can be serious (Cumm000). In practice in the Lebanese
context, many teachers feel that they are themsébreed to use Arabic or allow students to use
Arabic in the classroom in order for learning to &ehieved. Both situations — complete
prohibition or random use of Arabic - are problematHowever, research has shown that the
strategic use of students’ native language alon thie foreign language of instruction can be
effective (see Lee & Luykx, 2006). However, there advantages and disadvantages to code-
switching in the science classroom that need texipdicitly considered.
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Code-switching in the Science Classroom

Code-switching refers to a communicative strategyed commonly in multilingual
settings, in which speakers mix more than one laggun their speech. This mixing can occur in
various forms. It can simply involve occasionalan®n of some lexical items (e.g. nouns and
verbs from some technical domain) from one languagé® predominant use of another
language. At another extreme, it can involve lotrgtshes of speech in one language followed
by long stretches in another. Other types and @sgmé mixing can occur as well. Code-
switching is a subtle process that is not yet fulhderstood. Various functions may be served:
from attempts to help a listener understand throtrghslation of what might be a difficult
phrase, to drawing on a language felt to be mopeessive for some purpose and on to word or
phrase insertions from a language of high statusignal socioeconomic class and establish
power relations.

All types of code-switching can occur in classrgom multilingual environments. While
some bilingual programs will have more than onegglerge of instruction for a given school
subject, mostly one language is designated astiguhge of instruction either for all subjects or
for any given subject. If this language is not stug’ native language, tensions between the use
of the native language and the language of ingtmuctan occur. An often stated fear by
educators in such settings is that allowing codietimg (i.e. allowing random use of the native
language when it isn’t the language of instructiprévents adequate development of the foreign
language of instruction. This is a genuine fead amoreover, problems can arise when teachers
use code-switching in certain ways despite verydgimbentions. On the other hand, allowing
code-switching has been shown to be beneficial vpugrio particular uses.

The fear of poor development of the language sirirction if random code-switching is
an established norm is suggested by a study coedleétthe use of language during lectures in
the Faculty of Oral and Dental Medicine at an EgyptUniversity (Qabary, 2003). Qabary
(2003) found that code-switching between Egyptiaabdc and English was very common with
particularly frequent use of Arabic as the “matrilhguage with English insertions. While
Qabary (2003) argues that this style of code-switghad an important communicative function
and allowed for the insertion of colorful anecdoidsch were likely to increase student interest
and understanding, extended use of this form oédpés very likely to prevent development of
student proficiency in academic use of English.

Another potential problem with code-switching islueational settings was illustrated by
Luykx, Lee, and Edwards (2008). They studied thatstyy of “concurrent translation” between
English and Spanish used in elementary schoolarnJB. This school had a bilingual education
program and employed two teachers for every classrand English speaker and a Spanish and
English bilingual teacher. A strategy used freglyemas instruction in English with insertions of
translation in Spanish. These “concurrent trarstati were intended to help many of the
students who were native speakers of Spanish andeMBnglish was still weak. The analysis of
classroom discourse conducted by Luykx et al. (20@8ealed frequent problems with this
strategy, primarily the absence of exact transtatiGome of which had a cultural component -
for example, differences in common units of megsufidese led to many unsatisfactory
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classroom exchanges where the concurrent translagemed to make communication more,
rather than less, difficult.

However, a number of studies have demonstratedfiteof code-switching (Cleghorn,

1992; Rollnick & Rutherford, 1993, 1996, Setati,lé&d Reed & Bapoo, 2002). Cleghorn (1992)
has shown that a teacher’'s use of code-switchindewécturing about science in a Kenyan
elementary classroom allowed more precise meanm@ge communicated and provided richer
meanings for students to make sense of the maineptémi Moreover, the use of words and
phrases from students’ native language allowedeheher to connect what was being studied to
students’ everyday experiences. In contrast, thehir lecturing in English only had the effect
of encouraging students to use phrases as impreae® to meaning and encouraged limited
single word or short phrase contributions by stislémclassroom discussion.

In other research conducted with South Africarcheatrainees, students were allowed to
use code-switching in student group discussion Ikl & Rutherford, 1993; 1996). The
research found that this use of code-switchingdwlihe teacher probe student misconceptions
and allowed students to explain ideas more effelstito each other. Overall, the research
indicates that the flexibility and subtlety in commicating afforded by code-switching can
support the implementation of teaching for concaptihange strategies considered to be a very
effective teaching strategy.

Despite these advantages, it is important nobse kight of the problem stated earlier:
consistent use of code-switching will not allow tbe development of adequate proficiency in
the academic use of the language of instructiadhenong run. For this reason, it is important to
embed use of code-switching within a broader, egiat plan for use of language in the
classroom. Research has begun to explore the igéress of planned trajectories of language
use that begin with informal use of native languagth code-switching between it and the
language of instruction (English) and lead evemyual academic use of English (Setati, Adler,
Reed & Bapoo, 2002). However, obstacles to the wategand successful implementation of
these language trajectories are yet to be complet&rcome.

Given the limited research available, this areangfuiry is still at its initial stages.
However, consideration of the findings available fap does allow us to make more subtle
judgments and evaluations of language related idesismade in schools and classrooms
frequently. This developmental workshop aimed ttromiuce participants to the available
research and encourage discussion of the advantagkslisadvantages of the use of code-
switching in the science classroom.

Description of Session
The workshop was structured as follows:
1. Introduction (15 mins.): In an introductory pressidn the challenge of teaching science
to non-native speakers of the language of inswuacin the Arab context was surveyed

and a quick outline of the kind of research tha baen conducted on this problem was
presented (see Amin, 2009 for extended review)tidjaants were provided with
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references to allow them pursue any of the ideasgmted in more depth (see References
below)

2. Presentation and discussion of examples of codelswg (90 mins.): In this main
section of the workshop participants were presemigd excerpts of teacher lecturing
and classroom dialogue that included many exangfiégpes of code-switching. These
excerpts were extracted from the published resaarcbwed above. Each set of excerpts
were presented to illustrate a particular type arfezswitching to motivate discussion of
advantages and disadvantages of mixing languages.

3. General discussion (15 mins): The session ended avigeneral discussion of code-
switching and more generally the challenges of getung the language policies found in
schools.

Conclusion

This developmental workshop aimed to introducdigpants to the available research
and encourage discussion of the advantages andvdisages of the use of code-switching in
the science classroom. The issue of whether oramat, what particular form, to allow code-
switching in Lebanese science classrooms is but ainmany language related issues that
educators need to become more aware of and actilietyss. We are expecting children to
tackle demanding science curricula in a language titey are not comfortable with and our
support thus far has been largely limited to teehandividual efforts. A collective and
deliberate effort in the domain is crucial if gogadality science education can be provided for all
students.
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Can Earthquakes Be Useful?
Mounib EI-Eid

Abstract

The title of this contribution may initiate an obf®n caused by our common sense, since we
usually think about the destructive nature of eguikes. In this contribution, | report on an
experiment | have done in a junior-senior coursave taught during the fall semester of 2009-
2010 at AUB. The course entitled “Introduction tetphysics” included 11 students of

physics, mathematics and engineering. My aim wdismitbout whether motivation for learning

can be enhanced through increasing the student\wlkedge. | selected one chapter of the course
dealing with the properties of the Earth and ite@phere. | connected this issue with the
problem of “global warming” and “Ozone depletioiThe outcome of this “experiment” and the
feedback of the students will be presented indbigribution.

Introduction

The question on how to motivate and enforce legrismot easy to answer. The reason being, in
my opinion, is that learning is group oriented. Eredanding the needs of a certain group of
students is a crucial element in effective teach8tgdents are intellectual persons. Thus, I think
that an authentic need of students is to incrdsse knowledge. If | could address their intellect,

| would be very motivating.

Let me illustrate this latter idea. In the prografithe course | mentioned in the abstract, one
chapter was devoted to the structure of the Earthita atmosphere. In the next section, it will
become clear how useful earthquakes are in gedeg insight about the inner Earth down to
the center. Understanding the structure of the spinere is crucial for the continuation of life on
Earth; the problem of global warming and ozone efiggh are famous effects in this context.

The human being cannot influence the processesraugwvithin the Earth’s interior, even with
atomic bombs. In contrast, human populations ctarfare severely to influence the earth’s
atmosphere through pollutions of different kindsll&ion may be avoided if the cause is
known. Thus, knowledge about the atmosphere isx@ab®or reducing or avoiding pollution.
Also, knowledge about earthquakes is an essemgiaent to minimize their destructive impact.
In the next section, | will describe a sample @& thaterial | presented to the students including
mathematical tools (not to be included here), whikbhve used to get their feedback. Such
results are present in section four.

How useful are earthquakes?

Earthquakes act as stabilizing factors in the Edittley are caused by the more or less random
motion of the tectonic plates as shown in Fig. &.a&cumulation of pressure between the
boundaries of the plates has to be removed whiabhgeved by earthquakes. In other words,
earthquakes are natural manifestations of the 'sayéological activities. Therefore, knowing
more about earthquakes should enable us to minitheerisks.
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Figure 1 Earth’s major plates, the boundaries of theseeplate the scenes of violent seismic
and geological activities. Most of the earthquatesur where the plates separate and collide or
rub together. The red dots represent epicentersanda@thquakes have occurred. This figure is
taken from ref. [1].

Seismic waves are actually disturbances genergteddthquakes. There are two types of these
waves: transverse waves (or S- waves) and longidishaves (P- waves or pressure waves).
The two types are illustrated in Fig. 2

Figure 2 The twokinds of seismic waves are generated by earthqudkey travel through
the Earth differently. P-waves are analogous toesgwroduced by pushing a spring, while
S-waves are analogous to the waves produced bynghakope up and down.

The two types of seismic waves exhibit differenhdaor. S-waves cannot travel through a
liquid medium of the Earth, since they deform tigeild and are consequently absorbed. In
contrast, P-waves can travel through a liquid nmadis well as a solid medium. This will be
explained with the aid of Fig. 3.
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Figure 3 Earth’s internal structure and path of seismicagaWotice how the
waves are bent through the different regions. Madiso that no S-waves are
observed on the opposite side of the earthqualketése for explanation).

(a) The absence of S—Waves on the opposite sithe aarthquake implies that they
have traveled through a liquid medium. They aregpfyrabsorbed, since they deform the liquid.
However, P— waves travel through solids and liquids

(b) The existence of theshadow zong, that is also the absence of the P-waves, igaltiee
specific way in which P-waves are refracted atiibendary between the solid mantle and the
molten core. By measuring the size of this zonis, possible to conclude that radius of the
molten core is about 3500 km, about 55% of thelE=aradius.

(c) On the opposite side of the earthquake, theatPew arrive faster than expected through a
liquid region. One can then conclude that theydl#éiwrough a solid. This is confirmed by
looking at the temperature variation inside theéheaexpected through a liquid region.

Again, earthquakes help to understand structurdees as 5000 km from the surface. Indeed,
the interior of our planet has a curious structueeliquid outer core sandwiched between two a
solid inner core and a solid mantle. Before | sidthe chapter on the Earth, | made a
guestionnaire and another one has been constraftezdinishing the chapter. The results are
described in the next section.

The Experiment in the form of questions (No names &re required with the responses)

l. Questions before teaching the chapter “Earth” (2 students responded, number of votes
are shown in brackets):
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Q1. What do you know about the inner Earth?

(a) Nothing(2) (b) little(4) (c) basic knowleddé)

Q2. What do you know about the Earth’s atmosphere?

(@) Nothing(1) (b) little(2) (c) basic knowledd®)

Q3. Do you think it is important to know how thertés atmosphere is made?
(@) Yesindeedl12) (b) I don’t carénone) (c) why should I know all thghone)
Q4. Do you think we can live on this Earth withbtiatving its atmosphere?

(a) No need for an atmosphere for life to efisine)

(b) No life without atmosphere around the Earttgrethough | don’t exactly whii)

(c) Indeed, life depends on Earth’s atmospherel aaally want to learn why%11)

II. Questions after teaching the chapter “Earth” (8 students responded, number of votes
are shown in brackets):

Q1. Was it useful to learn the details about thghz

Responses on this question:

- Yes, very interesting, it is a little difficult #iout having notes before hand

- | think a bit more details about magnetic fieldrtequakes, greenhouse effect
and less details about the atmosphere.stadent missed the point: all these
are related to the atmosphere

- It was worth knowing

- Very useful and important

Q2. Do you think it is worth-telling your friend®aut the knowledge you have gained?

(a) indeed7) (b) May bg1) (c) not importar{hone)

Q3. After you have learned some details about #r¢hEand its atmosphere, especially about
global warming and the ozone problem, are you gtortage engaged in active work to protect the
environment?

(a)  am motivated to do {(6) b) | don’t cargl) (c) undecide(ll)

Q4. Are you now convinced that earthquakes areutisef

(a) Indeed usefulb) b) I had wrong imagination about earthqugle
(c) earthquakes are bad actions of nafonome)
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Q5. Your teacher thought: you will be excited anatgful if he could increase your knowledge
about the Earth and its atmosphere. Or, he thanghgasing your knowledge may motivate you
to learn more.

(a) He was righ(8) (b) He missed the pofiimone)
(c) It is not a matter of increasing knowledgem mterested in having a good score in the
course(none)

Conclusion

Although the whole experiment that | have done oak too simple, it has, in my opinion, a
nice result that the expectation of the teacheulshmatch the needs of the students. | thought
about what | was doing and | was right. | am coogththat the student, being an intellectual
person, can be highly motivated if he/she staerfg that his knowledge is steadily increasing.
He/she would see the beauty of the subject antehefit of it at the same time. What makes me
convinced about my little experiment is that thalaation of the students was really high
4.6/5.0.
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Science and Values: “A Story of Challenge”
Diana Sarieddine & Randa Abu-Salman

Abstract

Science is not value-free, on the contrary, thera story of challenge between both.
Values intersect with science; the scientific goiee is embedded in a set of values in which the
latter can emerge from science as a product as agelh process. Integrating values in the
teaching of science and assessing learners’ atiquigif these values present a challenge for
educational research and researchers. In thisosesse aimed at proposing different sets of
values and suggesting one way for assessing lsaraequisition of these. This was done
through several activities, in which attendees wevelved in classifying some pre-established
values, developing their own and proposing meanst@luating the acquisition of such. In
addition, during the session, attendees were intred, in general, to the notion of values and to
the approach used for assessment at our sisteslscho

Introduction

Scientific literacy is being emphasized as a woitdwimportant aim of science
education curricula. Developing scientifically faé¢e individuals who: appreciate scientific
knowledge, differentiate between evidence and opinare capable of understanding and using
scientific knowledge to solve personal and socigtablems, and understand the nature of
science (NOS) (Lederman, 1992). In understandiegnidture of science, students realize the
sociocultural embededness and subjectivity of tbiensific enterprise in addition to other
aspects. According to Aikenhead (1996), the sdienéinterprise is considered “socialized”,
where he assumes the existence of an integratatibredhip with ethics, politics, social groups,
technology etc...Unfortunately, high school science is deconteriktad from its social
environment where science is taught in isolatiomfisociety.

According to Allchin (1998), science does expreswealth ofepistemic valuesand
inevitably incorporatesultural valuesin practice. The pursuit of science as an actiatitself
an implicit endorsement of the value of developkmpwledge of the material world. And the
values of scientific knowledge may well be consadein the context of the values of other social
projects. Science is not exempt from ethics or rofioeial values. Individual scientists express
the values of their cultures and particular livesl antegrate scientific values with other ethical
and social values when they engage in scientifiwiac Scientists engaging in science activities
typically value reliability, testability, accuracgrecision, generality, simplicity of concepts, and
heuristic power.

The purpose of this session was to increase gaatits’ awareness and understanding of the
central and challenging role that educators facteathing values within their disciplines and
how they can develop means to integrate and tdeegetvalues within the process of scientific
inquiry. There is a need to develop scientifically litersgachers who appreciate science and
understand its nature; educators who can improwatsic curricula by providing learners with
a necessary authentic context (socio-scientifiaessthat would introduce values in science
teaching) and by applying teaching methods andtiqunsg techniques that enable higher-order

158



thinking. Thus, this would allow for argumentatiamd value judgment, which are central
constituents of decision-making processes.

Strategy
The following strategy was adopted during the s&ssi

A short presentation explaining the purpose ofgraéng values in science teaching and
the role of educators in teaching and integratihngsé values within their science
curricula.

Demonstration of: first, the means for integratiwinvalues in science teaching using
samples of Performance Tasks/PBL done in our dassed second, the means of
teaching values in our school using samples of plah strategies developed at our
schools, where the participants were introduced $®t of values in the three scientific
disciplines: Physics, Chemistry and Biology and evgiven guidelines for developing

values and for integrating them within the teachofgscience. Following this, two

examples of different contexts for teaching theakies in integration with the teaching
of science were discussed: (STS) science techndogiety and (PBL) problem based
learning.

Group work: Distribution of a certain scientific dent from within the science
curriculum in the 3 domains, Physics, Chemistry Bmalogy for different class levels,
the participants were asked to develop a set afegalelevant to the content and to
propose means for teaching them. This was follolyesharing ideas and discussion.

Description of session

A power point presentation was first used for thieoduction of the topic, the purpose,
and the role of educators. The second part of ¢issien engaged the participants in a task of
classifying values within a certain scientific cexi followed by a brief discussion about the
nature of science from a cross-curricular perspectBased on their work, participants were
introduced to some ways of integrating these vaingle teaching of science and the means of
teaching these values through samples of perforentasks done in our classes and samples of
values developed at our schools. In the third pathe session, participants were put in groups
and were engaged in hands-on activities to devalget of values pertaining to a scientific
content within the science curriculum and proposeéns for teaching them. In the fourth part,
participants presented the work doneigallery, related it to ideas in the presentatibscussed
the possibility of integrating values in their swe classes in areas where the curriculum lends
itself.

Samples of activities used:

Sample of Performance tasks/ PBL projects in thegé scientific disciplines and the proposed
values after discussion of each:
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Food and Fitness

Biology: Grade q(Integration of sports and of nutrition)

Your task as learners is being responsible to apera fitness center. The criteria
followed by the center should encourage custoneentol since this fithess center not
only cares about and provides an appropriate palyaittivity, but also cares about and
provides a balanced and proper diet for a diversitgustomers.

Proposed valueswellbeing, efficiency, reliability, commitment, spect for the individual,
catering for needs.

Ads sound too good to be true; all you have tosdake a pill!!

Biology: Grade 10

“All you have to do is take a pill, and you'll sweddy find yourself muscle-bound and full
of youthful energy”.

What those ads don't tell you is you'll empty ootiywallet and possibly harm your body
using an unproven therapy.

Hormones are chemicals your body makes to help keep vital organs working
properly.

You work in a public health department, as a healilncator, and you are asked to
prepare a pamphlet to inform the public about tletigular use of one of these
hormones.

Proposed valuesaargumentative writing, , transferring learning imdeas supported by research,
awareness, accountability, respect, concern, hpnestgrity, productivity

Keeping Coffee Hot

Chemistry: Grade 7

Coffee, espressos, and lattes have become moremane popular in our country.

Keeping coffee hot has become important to a latamhpanies. What things affect how
long coffee stays hot?

You are working in a company for making cups. Yavdr been hired to investigate
about some of the factors affecting keeping coffee Your task will be to conduct an
experimental study, in order to determine whiclhef factors will keep the coffee hot for
a longer time.

You will be presenting your report for the manadgergncourage him to use cups with
certain qualifications.

Proposed valuesaccountability, quality of work, practicality, prodtivity, awareness, ideas
supported by research.
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Soaps and detergents

Chemistry: Grade 11 SE

You are currently employed by a major manufactofesoaps and detergents which has

spent years in the development of a new productir Yeam has been asked to do a test

on the product.

You must develop and implement a procedure, coflente data, determine what those data mear
and then report your results back to managementwithdhen determine if the new product has
lived up to expectations.

Proposed valueDependability, maximum utilization of resourcesyductivity, commitment, integrity.

Boat building

Physics: Grade 9

You are an employee in a boat factory. Your joloigind out the different factors affecting the
floating of a boat, as well as the shape and thtemahthe boat is made up of.

The purpose of this task is to design and consauwnbat made up of different materials, and se¢
which boat floats the best using three solutionditéérent salinity and steel ball weight¥ou will
construct a boat of your own design, and then, gsoap, you will test the boats designed by the
different members of the group, to see which bloait$ the best.

Proposed valuesteam work, precision, reliability, efficiency, practivity, quality of work,
accountability safety.

The Effect of Speed on Car-Barrier Collisions

Physics: Grade 8

After the many accidents occurring in your counygu decided to work for a safety
association. You were asked to conduct some rdse@rcinvestigate speed as an
important variable regarding force of impact (tn of the car with an obstacle) in
order to persuade youth about the dangers of dr@ira high speed.

In this event you will use a model system to inigde how the speed of a car affects the
results of the collision of the car with a barri¥iou will be varying the location from
which a car starts to roll on a ramp.

Proposed valuesSafety, respect rules, responsibility, self contader, concern for others,
awareness

Samples of values developed in lesson plans atsmiiools within the curricula of the three
disciplines in Science at different levels:
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Chemistry / Biology: Grade 12

As there is a dynamic equilibrium in a reactiontegs there is also a state of equilibrium
between all issues that govern our daily life; @ationships, in decision making, in
reactions to different stimuli.

Recognize the factors that affect the state of libgwim in our daily life: mental,
psychological, moral, ethical, social and environtaé

Identify some characteristics of the state of eluim in everyday life: between
obligation and duty, between expenditure and egrnin

Biology: Grade 9

Appreciate the delicate and synchronized systeamctfons of our body. What governs
our behavior depends on our bodies’ adaptatiohdgdest possible outcome fit.

Learners value food as a nutritional source andempgtte its nature which provides them
with the necessary energy for performing their boalctivities.

“How similar we all are in our marvelous variatio(Kenneth Kidd).

Learners value genetic information as the determigaf their identity. Moreover, they

appreciate the diversity and polymorphism of orgars, the human race in specific.

Physics: Grade 8

Realize the importance of respecting road signsspeéd limits.
Safety precautions in driving: wearing seat betis asing cell phones.
Accountability to precautions done when there arepills on roads.
Punctuality and good time management lead to safing.

On Pollution: All grade levels

Develop awareness towards sustainable developméDevelopment that meets the
needs of the present without compromising the tgtoli future generations to meet their
own needs.)

Develop responsibility towards the repercussiongadiition in the environment.

Be a global citizen. You are a part of this globeate a positive impact.

Be the change you want to see in the world. (Ghafitiange starts with you.

Conclusion

The purpose behind this session stemmed from oarem@ss that the traditional science
curriculum aims at: (1) preparing learners for tlext level of education, (2) teaching them how
to answer directly to specific questions and (Zclg them in separate disciplines of science:
physics, biology and chemistry. On the contraryiersme integrated with values aims at
developing citizens that are capable of decisiorkinga in other words, empowerment of
individuals. Such integration allows learners taggr a firm understanding of their everyday
lives, and renders them capable of participatingeBponsible social/political actions. Thus, the
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aim is to develop informed decision makers, whoreppte their nature, society, environment,
everyday lives.
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STSE as an Effective Strategy that Increases Studiesh Motivation and Learning in Science
Classroom
Rana Iskandarani & Amal Zaatari

Abstract

It was a great opportunity to present and shareegperience with different teachers in
SMEC 12. The session provided the teachers witttegfies to practice the integration of science
and technology in their classrooms. Participanteva@preciative of what we presented.

Finally, we thank all those who made that day amdvweork possible.

Introduction

We live in a rapidly changing world, where the bdaries between science, technology,
society and environment are constantly blurred,efindd, and unclear. Problems such as
genetic engineering, water and waste managemevitpemental degradation, global warming
and many socio-scientific environmental issuesckttas today. One way to address these
complex issues is through science, technology awdament education (STSE). STSE seeks
to interpret science and technology as a complesiakassue in order to promote the
development of critical, scientifically and techogical literate citizens that are capable of
understanding STSE, making informed decisions atoh@ upon those decisions. Although
STSE has been taught within the past few yearbast made fewer strides in practice. We
suggest that science teachers play a role in tbptat of the STSE perspectives and simply
implement issue-based STSE which will challengetthaditional images of a science teacher
and science instructional ideologies.

Strategy

Title of
activities

L) L] L}

' . \ l 2.01 l 3. Solar \

Strategy used in each of the above

v/ \v4

Post Experimel Mod
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Description of session

Participants were divided into three groups whaehevas given 30 minutes to finish their
assigned activity. The three activities were tHeo¥®ang:
| ]

pIECHiCS

Plastic is all around us. Plastic is versatilehtiigeight, flexible, moisture resistant, durable,
strong and relatively inexpensive. It can also henaical resistant, clear, opaque, and practically
unbreakable. But the widespread use of plastiausiog unprecedented environmental problems
and serious health risks, especially for childielastic should be used wisely, with caution and
only when suitable alternatives do not exist orraseavailable.

First activity :

Background

Task
In this activity you will:

1. Identify the code present on the bottom of plastic containe
2. Recordthe properties of each plastic code.
3. Decidewhich plastic container is safe to use for foautage.

Procedure

1. Readthe plastic code chart.

2. Fill in the table (student sheet 1) by examining thstjglatems provided.

3. Readstudent sheets 2 &3 to complete the charts abeyprtoperties and dangerous uses
of plastics with BPA and Phthalate.

4. Usethe information on student sheet 1 and the sumwiaitye charts to make a poster
about plastics.

5. The poster shoulshclude:
a. Types and codes of plastic items safe and unsafseto
b. Effect on health when using plastics with BPA amdh@late.
c. Pictures. (Provided)
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When you turn a plastic container over, you wilhgelly find a code number stamped or
printed on the bottom of the container and surredndy a pyramid of arrows. Those codes
identify the type of plastic used in manufacturthgt item. Here is an explanation of what those

tter
m,

codes mean.
Cs:sr?]ebgi Name Properties Product Application
PET or PETE Clarity, toughness,Plastic soft drink and water bottles, beer
/\ barrier to gas and | bottles, mouthwash bottles, peanut bu
UA moisture, and salad dressing containers, oven fi
Te resistance to heat.| oven pre-prepared food trays.
High Density | Stiff, resistant to | Milk, water, juice, cosmetics, shampoa,
/\ Polyethylene | chemicals and dish and laundry detergent bottles, tra
L2_§ (HDPE) moisture, and retail bags, yogurt and margarine
permeable to gas, | tubs, cereal box liners.
HDPE easy processing.
Polyvinyl Versatility, ease of| Toys, clear food and nonfood packagir
Chloride blending, shampoo bottles, medical tubing, wire
(V or Vinyl or | resistance to and cable insulation, construction
PVC) grease/oil and products such as pipes, flooring, carpet
chemicals, clarity. | backing, window frames.
/\ Low Density Easy processing, | Dry cleaning, bread and frozen food
4 Polyethylene barrier to moisture,| bags; squeezable bottles (i.e., honey,
L) (LDPE) flexible, easy mustard).
LDPE sealing.
A Polypropylene | Resistance to heat| Ketchup bottles, yogurt
PP) chemicals and containers and margarine
L5‘3 grease/oil, barrier | tubs, medicine bottles.
to moisture.
PP
Polystyrene Versatility, Compact disc cases, foodservice
/\ (PS) insulation, clarity, | applications, grocery store meat trays,
6 easily foamed egg cartons, aspirin bottles, cups, plat
LA (“styrofoam”). cutlery.
PS
/\ Other Dependent on resinHard clear plastic used to make
or combination of | baby bottles, water pitchers, , three and
; 73 resins. five-gallon reusable water bottles, food
‘ - containers, compact discs, cell phones,
THER automobile parts, computers.
Student Sheet 1
Name of the | The plastic Type of plastic (e.g. | Texture test: | Flex test( Does it | Scratch Clarity
plastic item | container PETE, HDPE, Smooth or bend?) yes or no | test: easy | (Clear or
code PVC, PS..) textured) or hard opaque)
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Student Sheet 2

Phthalates

Phthalates are a class of chemicals that are addelldren's plastic toys and teethers to make
them more flexible. They are also found in many dehwlds, personal care products, and
medical supplies.

Effect on health:

Phthalates are not bound to PVC, so when they atghad or chewed by children, they
can be ingested, leading to: liver and kidney dar@goreast cancer.

Phthalates are found in:

Plastic containers with recycling number 3
Plastic items that have a “plastic-y” smell
Rubber baby toys

Teethers

Play dough

Play make-up (particularly nail polishes)
Vinyl floors, wallpaper

Shower curtain

Lotions, shampoos

Tips for Avoiding Phthalates:

1. When choosing shampoos, soaps and lotions for gbidren, watch for the term
"fragrance” in the ingredient list. This is a climat a combination of chemicals which
may include phthalates may be present.

2. Choose plastics with the recycling code 1, 2 oK&ep in mind that you will not find
recycling codes or material labels on all produsts,check trustworthy resources that
provide well-researched, non-toxic product guides.

3. Pregnant mothers should avoid personal care predunt plastics containing phthalates.
Phthalates may cross to the unborn baby and caws®he disruptions in the baby.

Student Sheet 3

Bisphenol A (BPA)
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BPA is a chemical used primarily to make plasticathle and scratch-resistant. It can leach off
polycarbonate plastics used over a long periodimé,t when mouthed by young children or
while heating during washing, microwaving, or schatig.

Effect on health:

BPA in plastics have been linked to cancer, birdfedts, structural damage to the
infant’s nervous system such as brain/heart disehaleetes and obesity in children, and
changes in behaviour such as hyperactivity.

BPA is found in:

Transparent Plastic container or baby bottles véttycling number 7 and the letters PC,
which stand for “polycarbonate” plastic.

Inner lining of food and beverage cans

Hard plastic water bottles

Food storage containers

Sports equipment

Plastic toys

Plastic drinking cups

Sunglasses and eyeglasses

Tips for avoiding BPA:

1.Avoid heating plastic containers with the reayglnumber 7 and the letters PC in
microwave ovens or by adding boiling water intonthgarticularly when preparing

infant formula.

2.Wash the containers by hand with warm water aag sinstead of in dishwashers.
3.Use stainless steel and glass water bottles.

4. Throw away worn or scratched polycarbonate masintainers.

5.Pregnant women should eat or cook fresh or frpzeducts instead of canned foods to
reduce infant exposure to BPA.

6.Use wooden toys instead of plastic ones.

7. Do not store acidic of fatty food in plastic tainers.

Pictures of plastic codes and examples

\é

1
| 1
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Second activity

Objective

By the end of this activity, the students will dde to:
perform an experiment using different kinds of sorts to clean oil spills
identify the best sorbent to clean oil spills
explore different methods to clean an oily feather
identify the best method for cleaning an oily feath

Background information

More than 60 million gallons of oil enter the ocsavery

year, but it's not reported on the news. Naturadlyseeps pes=-
from oil-bearing rock layers into the ocean. Howe\m!
leaks mainly happen accidently when tankers runng
aground spill oil. Currently, these accidents dépalsout
37 million gallons of oil into the ocean every yedhe
largest amount of oil entering the ocean throughmdmu activity is the 363 million gallons that

come from industrial waste and automobiles. Wheopfee pour their used motor oil into the

ground or into a septic system, it eventually sasfisthe groundwater. Coupled with industrial

waste discharged into rivers, oil becomes parhefrun-off from waterways that empty into the
ocean. All of this oil affects ocean ecosystemseWan oil spill occurs in the ocean, the oil may
spread across miles of open water and up onto bsalttiering them with tar balls. The coastal
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areas that are the habitat for fish, birds, an@rotbildlife are often the most vulnerable. Animals
may perish when the oil slicks their fur or dowmathers, decreasing the surface area so they are
no longer insulated from the cold water. Or tharais may ingest the oil, and then become sick
or unable to reproduce properly. When an oil smilturs along a coastline, it affects the human
population as well as wildlife.

Methods to clean olil spills

There are a wide range of methods that may be taseléan oil spills. Which methods and tools
oil spill responders choose depends on the ciramost of each event: the weather, the type and
amount of oil spilled, how far away from shore tiiehas spilled, whether or not people live in
the area, what kinds of bird and animal habitag¢siaithe area, and other factors. These methods
include:

Mechanical

1. Booms- It's easier to clean-up oil if it's all ime spot, so equipment called containment
booms act like a fence to keep the oil from spmgdr floating
away.

2. Skimmers- are machines that suck the oil up likaeuum cleaner,
blot the oil from the surface with oil-attracting aterials, or
physically separate the oil from the water so thapills over a dam
into a tank.

3. Sorbents- These are materials that soak up lidudsitherabsorption
or adsorptionOil will coat some materials by forming a liquidyéa
on their surface (adsorption). Absorbent materi@te, paper towels,
are used to soak up oil from the water’s surfacevan from rocks
and animal life on shore that becomes coated vilith o

Chemical

1. Dispersants- such as detergents, break apartritpail into small particles or drops so
that the oil is no longer in a layer on the watatsface.The problem with this method is
thatdispersant®ften harm marine life and the dispersed oil remamnthe body of water
where it is toxic to marine life.

2. Burning- Burning of oil can actually remove up 899 of an oil spill. The spill must be a
minimum of three millimeters thick and it must baatively fresh for this method to
work.

Biological
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Bioremediation- There are bacteria and fungi tlatirally break down ailThis process is
usually very slow- it would take years for oil te lremoved by microorganisms.

Experiment |: Cleaning an Oil Spill

Materials
- Measuring cup
Vegetable oil
Three kinds of sorbents (cotton, nylon stockingr&bam)
Droppers
Liquid detergent
Watch
Rubber gloves
Tweezers
Waste bucket
Paper towel
250 ml graduated cylinder
Container
Spoon

Procedure

1. Fill the graduated cylinder with water until itaches 150 milliliters. This should fill your
‘ocean’ container about half full when you pour thater in.

2. Using a graduated cylinder, measure out 25 iteitd of oil. SLOWLY pour the oil into your
container so that the surface of the water is @v@rth an oil layer that is 0.5 cm thick.

3. What happens to the oil? Does it sink or float?

4.You job is to clean up the oil spill, using anytbé clean-up tools provided. Use a watch to
keep track of how much time you use to clean upthesing this tool (3 minutes for each trial).
How successful were you? What estimated percertfigé were you able to clean up? Record
your results in table 1.

5. Repeat the simulation by adding oil to replaceah®unt that you cleaned up. Try different
material to clean the oil spill. Make sure you mecygour results in table 1.

6. Create another oil spill .This time add 5ml ofedgent directly to the oil. Stir water to mix the
oil and detergent. Record your observation.

Table 1: Results of “Cleaning up an Oil Spill” expeiment

Comments: (i.e., not very
effective, left with oily
cotton, etc.)

Type of cleaning
Material method (sorbent,
skimmer, etc.)

Time Estimated % of
needed | oil cleaned up
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Which material cleaned the oil spill?

Which is the fastest method to clean an oil spill?
Which clean-up method has the least impact onrnlig@ment?

Sea birds have a high risk of contact with oillspilue to
the amount of time they spend on or near the seidéc
the sea or on oil polluted shores. And while seagcfor
food, since several species of fish are able toseir
beneath floating oil. The effects of oil spills sea birds
are:

. When birds come in contact oil spill, the thick and

Effect of Oil Spills on Sea Birds

heavy oil coats their feathers and affects their
ability to stay afloat on water surface due to the
increased weight and lack of air trapped in théhers.

. Oil damages the interlocking mechanism of birdatifiers by breaking down its water

proofing and thermal insulation properties. Thi mievent them from being able to
keep their body temperatures constant.

. When birds preen their feathers, they ingest dll poison themselves with the toxic

chemicals.

. Oiled birds can transfer oil to nesting materiad @ggs, which can be lethal to young.

Method to clean oiled birds

For birds to survive oil spillsvell-equipped bird-rescue crews must be mobiligeidkly. Once
the birds are stabilized, the cleaning processniseqgi

The animals are placed in plastic dish tubs andgus mixture
of warm water and mild soap, rescue workers sdratbirds'
feathers. For the eyes and ears, a water pickotinthoush is
used to avoid damaging sensitive organs. Birds tlke'to be
handled, so it is done quickly but efficiently.
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Once scrubbed, the birds are rinsed with warm wptaced in cages with air dryers to
dry.

Then, birds are released into a warm water pogetdheir feathers in order. As part of
the preening process, the birds rub natural oilckvis secreted from a gland at the
bottom of their tails, over their feathers. Theauts as a conditioner.

When the birds regain their natural weight, they/reteased back into the wild.

Experiment Il : Cleaning Oily Feathers

Materials

Five clean bird feathers

Four bowls

Vegetable oil

Dish-washing detergent

Hot and cold water (the hot water should be about
the same temperature you'd use to wash dishes and
not too hot to put your hands in)

Procedure

1. Closely examine your feather and write down hofeéls like?

2. Hold the feather in your hand and drop it. Whatgeas?

3. Gently break apart the interlocking mechanismdeffeather to see how the tiny
barbs break apart. Then stroke your fingers wighabntour of the feather and watch
how the barbs hook back together to keep featliensgsand smooth.
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4. Fill a bowl with clean water. Take a bird feathadaut it in the bowl. Note how the
feathers repel water, allowing it to float.

5. Dip a feather into the oily water. Then take yaemther out and examine it. How
does it feel like?

6. Hold the feather in your hand and drop it. Dodalltwith the same speed as the
clean feather?

7. Gently break apart the interlocking mechanismdeffeathers to see how the barbs
break apart. When you stroke your fingers withabetour of the feather, do the
barbs hook back together?

8. Put the oiled feather in the clean water bowl amitewvhat happens and why?

9. Get a bowl and add some vegetable oil. If you'd,lifou can mix a little cocoa
powder with the vegetable oil to make it show ufidreand look more like crude oil.

10. Fill the bowl with water to 2 cm below the rim. R@ome oil on the water.

11. Dip three feathers into the oil.

Try the three methods to clean oily feathers:

a. Cold water washing: Put some cold water in a bawt] then try washing one of
the oiled feathers in it. Watch what happens.
b. Hot water washing: Put some hot water in a bowd, tien try washing one of the
oiled feathers in it. Watch what happens.
c. Washing with detergent: Put some hot water and'get¢ in a bowl, and then try
washing one of the oiled feathers in it. Watch wiegtpens.
Take a look at the feathers now, and then try swan the following questions in complete
sentences.

1. Which of the above three method is the best toncbélad feather?

2. How do you think oil spill might affect the survivaf a water bird having these feathers?

3. Imagine that you're washing a real, live bird thas been oiled. What things would you
need to think about? Which method would you chdos#gean the bird?
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Third activity

OYen

By the end of this activity, students will be ahde
identify the importance of sun as a source of gnerg
make a model of a solar oven
test the solar oven to see if it works well
think of ways to improve a solar oven

Objective

Background information

Our sun is a constant source of energy. Each daysun bathes our Earth with unimaginable
amounts of solar energy, most of which comes infohe of visible light. Sunlight is the most
important source of energy for all living thingsitéut it, Earth would be lifeless. Sunlight can
be a practical source of energy for everyday jalzh @as cooking, heating water, or warming up
homes. The challenge is to find ways to transfoumlight into usable heat. The most efficient
way to transform sunlight into heat is to conceaetisunlight onto a dark surface. Dark surfaces
absorb most of the visible light that falls upoerthand reflect very little. Visible light that is
absorbed this way usually causes the dark-colonefdce to warm up. Of all colors, the black
color is able to absorb most of the light and tfang to heat energy.

+ Choose oneof the following models of solar oven to make ysatlar oven.

Simple Solar Oven
Materials

2 cardboard boxes (one smaller than the other).
Cling film.

Aluminum foll

PVA Glue and duct tape

Cardboard

Brushes for painting and gluing

Scissors

Matt black powder paint — mix with water
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Wadding (straw, shredded paper, or other insulatiaterial)
Plastic bag or oven bag to house the pots

Procedure

- Find two boxes. One should fit inside the othehvet3 cm space on each side.
The space will be filled with newspaper.

- Line the bottom of the large box with crumpled npaser.

- Place the smaller box inside the larger box.

- Fill the space between the sides of the two box#sasumpled newspaper.
- Line the sides of the inner box with aluminum fdibu can use a non-toxic
tape or fold the edges of foil over the top of le to hold it in place.

- Cover the bottom of the smaller box with black d¢aingtion paper.

- Lay a piece of cardboard on top of the large baktaace the shape of the box
onto the cardboard.

- Add 2 inches around the trace line and cut outadkara reflector.

- Cover the cardboard piece with aluminum foil. Srhomtit any wrinkles and
secure the aluminum foil to the cardboard with naxie glue or tape.

- Staple the reflector to the outside back of thgddyox.

- Situate the oven with the box opening up and tHeat®r facing the sun for
maximum heat.

- Place food to be cooked in the solar oven.

- Stretch clear plastic wrap across the top of thgel®ox. Secure the plastic with tape
around the entire box.

Questions

1. How could you increase the efficiency of this catke
2. What is the purpose of having insulation (shredagaer) around the baking chamber?
3.  What would happen if you painted the inside oflthking chamber white instead of black?

Windshield Shade Solar Cooker

Materials
- Car windshield shade
- Velcro
- Oven or grill rack
- Plastic baking bag
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- Bucket
- Black pot

Procedure

Lay the sunshade out with the notched side towaud
- Cut the Velcro into three pieces, each about 4orm.
- Sew one half of each piece, evenly spaced, ort@dge to the left
of the notch. Attach the matching half of each eieanto the
underneath size to the right of the notch so they fit together when
the two sides are brought together to form a funnel
- Press the Velcro pieces together, and set theefuom top of a
bucket or rectangular plastic wastebasket.
- Place the oven rack inside the funnel so thatdbk rests on the top edges of the bucket or
wastebasket. Since the sunshade material is sofilexible, the rack is necessary to support
the pot.
- Put a black pot inside a plastic baking bag.
- Place the black pot on top of the oven rack.

Tips & Warnings

- You can use a stick to hold the oven open in wiwdgther.

- You can move the cooker to maximize the gain frobengun.

- After using your oven, simply fold it up and use 8traps normally for storage.

- The contents inside your solar oven will be vert; Bo that the food should be remove
with caution

The Paracuina Solar Cooker

Materials

- An umbrella (if possible, with a minimum of 120 ah
diameter when open)

- Aluminum foil

- White standard glue

- A manual saw for metals

- A manual drill

- A tripod (any support for flowerpots of 3 legs wakrve)
- Tools: tape measure, a brush, permanent labelssoss.

Procedure
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- Open the umbrella

- Stick, with white glue, one strip of aluminum papareach of the
“sides” that form the umbrella.

- Using a pair of the scissors, cut and stick mouenaium pieces to
fill the places of the umbrella that still havegtt reflector.

- PAY ATTENTION: Use sunglasses at this point!

- Put the umbrella facing the sun, locate on the leawih the
permanent labeler, the most shining zone.

- Using drill, make a hole to penetrate the plasigce that moves
above and under the handle and the handle. Thrihigihole, pass
any elongated piece that blocks the movement dirfigl(a pencil, a
brush, etc.)

- Once the umbrella is blocked, cut the handle withrhanual saw.
Remember to keep the handle since the cooker widitdde to be
folded.

- Mark with the labeler the points where the tripadtl $tand and
make holes with the scissors.

- Insert the legs of the tripod in the holes.

- Cover the pot with an oven bag and put it on tipott.

After all the groups finished doing an activitychavas given 15 minutes
to present their activity and answer the questions.

Conclusion

It was a great opportunity to present and shareegperience with different teachers in
SMEC 12. The session provided the teachers wisttegjies to practice the integration of science
and technology in their classrooms. Participantseve@preciative of what we presented. Finally,
we thank all those who made that day and our wodsible.

A Holistic Context of Teaching Science: An Integraed Approach
Rola Sarouja & Salwa Rifai

Abstract

Integration aims at giving the learners a holigtgtead of a fragmented outlook on their
studies. This overcomes the separation between &odrfunction in students’ minds. A holistic
curriculum is inquiry-driven, interdisciplinary andtegrated, and based on explicit assumptions
of interconnectedness. Central to the aim of aahgeva well-balanced personality through
education, is to have values across the curriculntagration of disciplines (inter and intra), and
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the process of teaching and learning both insidk @urtside the classrooms. In this session,
samples of integrated activities between sciendeodimer subjects were presented, afterwards an
application of how to integrate a science themé wiher subjects was done.

Introduction

Integration aims at giving the learners a holigtgtead of a fragmented outlook on their
studies. Thus, the topics can be presented in & mmaningful way. This overcomes the
separation between form and function in the stugleninds of the system concerned.

Strategy
What is Holistic Education?

Holistic education is concerned with the developtre# learners’ intellectual, emotional,
social, physical, artistic, creative and spiritymtentials. It seeks to engage learners in the
teaching/learning process and encourage persordl callective responsibility. A holistic
curriculum is inquiry-driven, interdisciplinary anategrated, and based on explicit assumptions
of interconnectedness.

Benefits of holistic education

A holistic curriculum encourages learners to bévadearners who explore, understand
and participate in the world around them. By expgdearners to a wide variety of disciplines,
they can fine-tune both cognitive and non-cognitskdls while preparing for a well-balanced
life outside of school. Central to the aim of aeimg a well-balanced personality through
education, is to have values across the curriculntagration of disciplines (inter and intra), and
the process of teaching and learning both insideanside the classrooms. Thus, having these
values as the platform for character building, teaching of various subjects should aim at
developing different learners’ potentialities anterests.

Need for integration
"Knowledge learnt in isolation is rapidly forgotten

Here comes the importance of integration whichoediag to the dictionary means "to
make entire". Integration is defined as the orgation of teaching matter that interrelates or
unifies subjects frequently taught in separate ecac courses or departments. Often learners
don’t solve problems because they don’'t understifwedcontext in which the problems are
embedded. The separate subject curriculum can éwed as a jigsaw puzzle without any
picture.
Benefits of integration

- Each discipline becomes stronger in its own tneri
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- There is increased mutual respect among teaofieegious disciplines; promotes
interdepartmental collaboration

- Teachers improve their teaching skills and expghed repertoire of strategies and techniques
- Enthusiasm and motivation among students

- Increases learners achievements in differentalises

- Helps the constructivist approach of hands-ondston learning.

- Reduces fragmentation of courses

- Prevents repetition and waste of time

- Learners earn to apply their knowledge to practic

Flaws with the present system are:

- Unnecessary repetition

- Disjointed approach to teaching

- Confusion in the learner’'s mind due to differentepinion

- Disunity and hence the subject as a whole ismgrasped. This discourages students from
learning and they get disinterested in applyingr tkeowledge to practice.

Methods of integration
Integration can involve two or more subjects anbiters the following aspects:

1-Integration of values in every lesson plan, values including socialrig@l and moral are
integrated.

Examples of values:

1- Appreciate God’s creations

2- Respect each other while working in groups

3- Appreciate the importance of nature and pratectenvironment

4- Work cooperatively in groups

5- Appreciate the importance of non-living thingdiving things

2-Integration of themes

3-Integration of competencies/skillsinterdisciplinary skills include skills that areagsin

several subjects rather than exclusively belongingne subject. Most of these skills are taught
in the elementary level and used in intermediatesmtondary classes.

How to integrate?

First, by using scientific methods in the otherjsats, and secondly, by looking at the scientific
aspects of other subjects.

Procedure:

1- Preparation of vertical progression

2-Preparation of yearly plans

3- Coordinators board meeting where parallel scliegltakes place: parallel scheduling can be
related either to concept and/or skills and /ontee
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4- Class meetings: teachers share new ideas &gratton where outings and field trips can be
part by serving concepts and/or skills and/ or tbem

Description of session

We proposed several examples of integration ofnseievith other subjects. At the end of the

workshop, attendees were given term glannex 1) and they were asked to propose integration
activities of science with other subjects. The ratees worked in groups and presented their
work that was discussed; they showed interestenptioposed integration activities and shared
different experiences about integration in thelrasas.

Conclusion

Integration between different subject matters esfigscience concepts and their application to
real life will develop the holistic education ofalmers. It is vital for dynamic teachers to
emphasize “integration” of science with other subjeatters by:

- Making time for integrative reflection and reldkes topics to the learners’ real life so they will
understand and comprehend the science concepta@aaingful way

- Adopting different strategies, techniques andst@mimplementing integration

- Coordinating and discussing with other teachersréate cross-disciplinary units and facilitate
implementation of integration

- Always remember: “It is possible to store the dhimith a million facts and still be entirely
uneducated.” (Alec Bourne)
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Appendix |
Term 3
Subject Title Values Integration Project
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Arabic )
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Unit 4: Learn how to solve
Problém Solvers problems and overcome
difficulties.
- The last dragon
English stilrr;g to the Appreciating hard work

-Unit 5:Heroes
- Martin Luther
King

- Gloria Estefan

and determination.

To accept people as the
are.

Establish equality

<

between all people.
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Unit 5:

Heroes Learn to use power and
- Doctor King fame to support those
- Gloria who are in need.
Estephan
Appreciate how working
o independently helps an
Unit 6: Lo -
) individual construct his
Friend and foe . .
own identity.
- Salmon
summer Appreciate positive and
- Wild fires . .
negative perspectives of]
natural disasters.

- Reconnaitre la
valeur des
aliments

- Apprendre a vivre
en compagnie,
protéger les autres
animaux et
prendre soin
d’eux.

" et it tes
French Papa loup et P

maman poule

innocents.

- Se réjouir de la
présence des
autres.

- Apprendre a ne
pas étre égoiste.

- Reconnaitre le
réle du pére.

- Apprécier
| “affection
familiale.

Unité 4 :
SOS danger sur
la terre

-Reconnaitre la valeur d
la nature

-Respecter les animaux
-Découvrir la richesse de
la terre.

- Apprendre a protéger
les animaux.
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Geometry

- Appreciate and respecit
differences between
people.

- Try to intersect with
your goals.

- Good and evil should
be parallel: they never
meet.

- Measure and cherish

Math Dividing by one-| your deeds and try to
digit divisor convert them to the best
- Value each person’s
Fractions space and privacy.
- Our hands, hearts and
voices will always be in
the circle of trust.
- Always support and
stand up for each other to
the power two.
Unit 5:
Force and
pressure
-Appreciate group work
Technolo
ay -The importance of
safety rules
Unit 6:
Electricity
Hazards
/) )+ D <
9# 5 +5 418
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Sciences Title Values Integration Project
Unit 5:
Solid Earth
-structure of
Earth
-Earth’s surface
-Natural
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Science and Mathematics

Ensuring Instruction Changes- Evidence Based Teaang-Looking Closely at Three

Models: Lesson Study, Coaching and Instructional Rands

Max
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i Three strategies for improving teaching
and learning

» Lesson Study
» Coaching

e Instructional Rounds

What is the common eleme ntthat binds together these three
strate gies?

Beirut Confere nce April 2010

SLIDE 3

i Defining the Instructional Core

e The word may be new butitis the common element that
binds together all three strategies:

Beirut Conference April 2010
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i Seven Principles

City etd.p. 23

Beirut Conference April 2010

SLIDE 5

iour steps to improving teaching and
learning

e Teaching and learning need to be seen as linked.

* Teachers need to identify and focus clearly on one or more
“problems of practice”

» Teachers need to develop appropriate skills to help them
critically examine instruction and its impact on the quality
of students’ learning

* Teachers and other key agents in the school need to build
a shared vision of what improved teaching could look like

Beirut Conference April 2010
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SLIDE 7

iMoving ahead on a “problem of practice”

* A*problem of practice” is how the team expresses a
problem for students’ learning:

, or

— What kind of teaching may have brought about the problem in the
first place?

« Here the focus is on the first meaning

Beirut Conference April 2010

i Linking Learning and Teaching

e The starting point is current practice

* The challenge is to identify a specific “problem of practice”
inwhich current teaching:

— may be falling short
— can be made more effective

* And ensuring that teachers will be involved directly in
bringing about change and will know when it has taken
place

Beirut Conference April 2010
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i Focus on the Instructional Core

* The term “Instructional core” is defined as the interactions between
, and

e Thelinks between learning and teaching have to be taken seriously
following this initial phase of locating a “problem of practice”.

* How will teachers work seriously on this over weeks and months?

* How can teachers be helped to work together to examine their
instructional practice/core?

e Thereis always a temptation for teachers to move outside the
instructional core — and to locate problems elsewhere e.g. lack of
money, poor school leadership, tests are too difficult, our students
can't, not enough time, our parents don't...(you know the story, etc)

Beirut Conference April 2010
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i Examining the Instructional Core

* Having teachers examine their own practice, torelate it to a
core and to talk about it with other teachersisa
experience for many.
« Awarning: Teachers who are worried about

or
or

are not ready to think about the
until these more basis concerns are addressed.

e Teachersalso need to develop some before this
work can commence.

Beirut Conference April 2010
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i Examining the instructional core

* In examining teaching itself, there needs to be a solid
respect for being objective and scientific. This is shown by:

— Respect for evidence
— Cultivation of a shared and precise vocabulary
— Collaborative conversations guided by shared norms

» The danger is that conversations about instruction don’t go
very deep.

— Sometimesthisis described as “happy talk”, i.e. talk that doesn’t
really challenge practice. Instances of “happy talk” are: “the
students appeared really interested in the lesson”, “they were
engaged forthe whole lesson”, “the lesson was well planned”. You
know this kind of talk very well.

Beirut Confere nce April 2010
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i Linking Learning and Teaching

A possible activity:

« Having identified several areas where most students are not
performing well, ask teachers to brainstorm why they think this is a
problem for the school.

* Askteachers to write down their “hypotheses” (“explanations”) on
Yellow post-its and to hand them to you. (Each teacher can come up
with three possible explanations of poor performance.
Teachers’ names should be not be attached.)

* You then place the Post-its on a white board.

* As a first analysis, how many of the hypothetical explanations start
with “students don’t or can't”, or focus negative things about students?
Are teachers seeing the problem in terms of what students can'tdo
and what they lack in mathematics learning?

Beirut Conference April 2010
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How to move the conversation forward to talking
about teaching and what teachers can do?

Beirut Confere nce April 2010
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Notice that all these responses locate the problems with
“students” and what they can’'t do

Beirut Conference April 2010
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SLIDE 15

The activity (continued):

Linking Learning and Teaching

For a next round of analysis, look at the explanations offered:

How many of these focus on the curriculum, or upon teaching/instruction,
motivation/expectations, or on problems with tests, and have a final (‘the rest”) category
forthings that teachers have no controlover themselves

After discussing these explanations, then ask teachers how many of their given
explanations could be re-framed in terms of teachers and teaching?

Use a different colour of Post-it to overlay any explanations where the subject has now
been changed to ‘teachers can” or ‘teaching ..”

Which of these are seen as feasible, i.e. worth working on

This is a useful first step to focus thinking on teaching and to identify what changes to
teaching can be undertaken.

Beirut Confere nce April 2010

Which of these responses is more likely to
clarify a “Problem of practice™?
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Evidence based teaching

« In order to give expression to a “problem of practice” teachers have to be able
to describe what students are currently able to do with a shared understanding
of what changes to teachers’ own practice are likely to be effective in bringing
about improvement

e Specifically, teachers and those supporting them have to be clear about:
— What data will answer their questions teaching and the improvement of learning?

— What are teachers themselves ready, wiling and able to do?

— Whatresources are available to work on these issues, including people and time?

Beirut Conference April 2010
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Respect for evidence

« Whatkind of data about teaching will teachers — and those
supporting them — be able to call upon?

* Anecdotal data is not going to be enough!

* Examples of “solid” evidence are:

Students’ work samples or actual problem solutions
Classroom visits, video tapes

Self-reports backed up by other evidence

Surveys or interviews with teachers

(Have teachers to extend the list as required)

Beirut Conference April 2010
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i A shared and precise vocabulary

« Itis important for teachers to be able to talk about what they notice in a
precise way that is readily understood by others

* An outside facilitator has a key role in helping teachers to use words in
a careful precise way. For example, “Students appeared to be
engaged/not engaged” will need to be unpacked:

— What do you mean by “ "? Stude nts paying attention, doing what
the teacher asks, understanding what they are doing, like what they are
doing? etc

— What did you really notice?
— Did other people see the same thing? etc

Beirut Confere nce April 2010
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i Conversations guided by shared norms

* For example, if teachers are invited into other teachers’ classrooms,
that

 In particular, there will need to be an agreement that what is discussed
will not be shared outside the group

Beirut Conference April 2010
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i Evidence based teaching

e How will teachers know if:
— changes to teaching have taken place, and
— these changes have been effective
« Relying oninternal resources (i.e. teachers talking among themselves)
to make these judgements is probably not enough
* External resources, such as

— afacilitator for Lesson Studyor
— ateaching coach or
— trained observers using Instructional Rounds,

are well placed to bring about a blend of both in analysing and
evaluating success in dealing with agreed “problems of practice”

Beirut Confere nce April 2010

i Evidence based teaching

Three important questions for teachers to discuss and be
clear about:

— What kind of data are teachers prepared to make available and to
examine to address an agreed problem of practice?

— Are teachers accustomed, for example, to having other people in
their classrooms watching them teach, and are they accustomed to
being in other teachers’ classrooms?

— Are teachers accustomed to having another teacher teaching in
their classroom?

Beirut Confere nce April 2010
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i Evidence based teaching

e Setting up agreed norms is going to be very important

« Making good use of non-observational data will be important for re-
assuring teachers

* For a start, someone, like a coach, needs to work with teachers in their
classroomsto model what it is like to work on a problem of practice

— You may think you are modelling very clearly, but how do you know that
what you are doing is being noticed accurately?

— Modelling small pieces rather than whole lessons

Beirut Conference April 2010
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i What Coaching Can Contribute

» Coaches are especially well placed to lead teachers at
each school towards action in the following areas:

— Identification of specific mathematics topics at each school

— Prioritising dimensions that need to be targetted

— Deciding where coaches are best placed to be working

— Determining a time frame for teacher development

— Agreeing on evidence to gather to confirm changes to teaching

— Agreeing on evidence to gather to confirm changes to learning (in
the short and medium term)

Beirut Conference April 2010
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i The Coaching Cycle

* The coaching cycle involves regular review on how things
are going and what needs to be done next.

* Coaches’ work needs to tie in with the other “school

improvement” processes. For example, is it appropriate to
use it with Lesson Study or Instructional Rounds?

e Teachers across year levels have to be committed to
working with coaches for long periods of time, (over a
major part of the year).

Beirut Confere nce April 2010
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i The Coaching Cycle

* The big danger is that coaches and teachers think that
they can settle for when a larger plan of
teacher change is needed for student improvement.

« What do coaches need to think about as they prepare for
sessions with teachers?

« Eachadditional session should contribute some specific
objectives to a systematic and school-wide plan for long-
term action to improve teaching and to evaluate progress.

Beirut Conference April 2010
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i Coaching Potentialities

e Coaches engage directly with teachers in classrooms

* Involving experienced teachers (sometimes from another
school) to improve teaching and learning

* Immediate contact with teachers to solve these issues

* Needs to be focussed on general “problems of practice”
that have been identified across the school and not
directed at individual requests for help

* Needstobe accountable to the school leadership team for
achieving clearly stated goals

Beirut Conference April 2010

i Lesson Study Cycle (Lewis (2002)

2.Research Lesson

Lesson Observation

1.Goal-Setting
and Planning

Lesson Plan

4 Consolidation of
Learning

%

3.Lesson
Discussion

Post Lesson
Discussion

J

2
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i Lesson Study Potentialities

e Teacherswork over a sustained period on a well defined problem of
practice, with deep focus on instructional materials

* Objective is to improve the quality of students’ learning
« Involves expert, experienced, and less experienced teachers

« Engages an outside facilitator to guide research and review phases
especially and is resource intensive (time and personnel)

* Focussed on building collective capacity (knowledge for teaching) over
many cycles — not directed at rapid change of individuals

« Accountable to the school leadership team for achieving clearly stated
goals

Beirut Conference April 2010
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iA/hat Instructional Rounds Can Contribute

* Modelled on medical (hospital) rounds used in the training
of young doctors working with specialists and others

* Key people from a network of schools working in a school
on a “problem of practice” that requires further refinement

* Four key steps

Identifying a problem of practice
Observing

Debriefing

Focussing on the next level of work

Beirut Conference April 2010




SLIDE 30

i Instructional Rounds

« Key people from a network of schools working in a school
on a “problem of practice” that requires further refinement

« What does an Instructional Round look like

— Anetwork convenes in a school hosted by a member or members
of the network (e.g. principal or superintendent)

— The focus of the visit is a specific “problem of practice” — an area of
instructional improvement that the school and the system are
wrestling with and would like the networks feedback on

— The network divides into smaller groups that visit classrooms for
about 20 minutes each

— Network members visit and record evidence of what they observe
relating to the problem of practice

Beirut Conference April 2010
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i Instructional Rounds

« What does an Instructional Round look like (cont.)

— After classroom visits the entire group (observers and teachers)
meets to share evidence of what has been observed and to debrief

— The group looks for patters that explain student performance and
teaching practice in the school

— The network discusses the next level of work and makes
recommendations

— The network meeting may include professional development to
improve knowledge and skills related to the problem of practice

Beirut Conference April 2010
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i Four dimensions

Instructional Rounds as:

e anorganisational process

— practices that can be used and adapted across schools
e as alearning process

— using information and evidence from multiple sources
e as a culture building process

— respecting the evidence and moving beyond surface descriptions
e.g. student engagement

e as a political process

— making a public statement about fostering professional knowledge
and accountability from within

Beirut Conference April 2010
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i Instructional Rounds Potentialities
* Responds to a“problem of practice” that requires further
refinement

* Immediate contact with teachers in classrooms to clarify
the problem of practice and to suggest remedies

« Engages school administrators and outside expertise in
looking at specific aspects of teaching and learning

* Quickly defines “problems of practice” but solutions may
miss deeper aspects of pedagogical content knowledge

« A catalyst for action and needs to be directly involved in
building teacher capacity

Beirut Conference April 2010
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Trade-offs and compromises

¢ Using limited resources and fewer forms of evidence to examine an agreed
problem of practice (“instructional core”) is likely to reach solutions quicker, but
this has the risk of in improving the dimensions
of teaching and learning

and you are likely to get resistance, and
teachers are less likely to change

I s is likely to get the work done quicker,
but other teachers will be left on the fringes of the “problem of practice” (and

some may be happy to be left that way)

» Sticking always to the goal of promoting deep and connected leaching
sup ported by more effective and more focussed teaching but knowing that this
will mean different things for different teachers, e.g.
— Those who are expetrienced and already committed
— Those who are experienced and not committed
— Those who are inexperienced but ‘super keen'’ to try
— Those who are inexperienced and not encouraging

Beirut Confere nce April 2010
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Finally to review the principles

Changing the roles in the classroom and going beydrihe lesson content in order to
achieve better learning
Ramzi Ataya

Abstract

Some students grasp concepts easily and are alaehieve good results on tests but
unfortunately, this is not the case for all. Teash&e somehow at a loss when it comes to
reaching underachieving students to provide themh wupport. Most teachers get frustrated
when different teaching strategies and repeatetheapons do not produce the desired results.
The proposed approach is to go beyond content timwgdhe prerequisite skills and study habits
and involve all students in varied learning sitoiasi that suit their own abilities and skills in
order to guarantee success. Each student is aaumdividual that has a specific learning style
and a certain set of skills and abilities that neethe identified in order to design lessons that
will reach all learners. To go beyond content doesmean to teach more or further, it actually
means to make the lesson meaningful to each dtdd. this can be accomplished is the purpose
of this interactive session. Each participant wilve the opportunity to share successful
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experiences where all students were able not antyrdsp the lesson but also to generalize the
concept and put it to good use.

Introduction

Some important facts:

It is not enough for a teacher to master the stilinjearder to be a good teacher.

Knowing does not necessarily imply conveying, thenes there are other factors that will
affect the success of a lesson.

Repeating the same explanations or going overahee exercise several times can be a
frustrating and self defeating activity.

Using the best material and support resources igmgortant element but does not
guarantee success if teachers do not use the atapeaperly in accordance to the
teacher’s guide.

Knowing these facts makes it necessary for usdk ioto what makes a student understand and
learn new concepts and skills in order to be ablege them successfully. How can we help
students become better learners? What are the gt will help students improve? How can a
lesson make sense to all students?

Strategy
There are a lot of teaching strategies that aré umselassrooms all over the world, to list a few:

- Class discussions:The teacher plays the role of a guide/facilitatod helps students discuss

topics that are relevant to the lesson at hand.td&eher helps students identify what is going to
be learned and what prerequisite knowledge is medgdaestions that are generated during this
process serve as a guide to the teacher. In lapgadg, this is evident in the "teacher read
aloud”. This latter procedure introduces the theley vocabulary words and the reading

strategy that will be used throughout the themeMhlthematics, teachers are encouraged to
display what has been learned during the previ@as,ywhat is going to be learned now, and
what they will learn next year. Meanwhile, in S@enviewing pictures related to the lesson and
discussing them serves as a good introduction éefetting to the facts.

- Active Learning: Meyers and Jones (1993) define active learninteasiing environments
that allow students to talk, listen, read, writed aeflect as they approach course content through
problem-solving exercises, informal small groupgmuations, case studies, role playing, and
other activities. These activities require studeatspply what they are learning. Many studies
show that learning is enhanced when students beeactively involved in the learning process.

- Cooperative Learning: Cooperative Learning is a systematic pedagogitategyy that
encourages small groups of students to work togdtrethe achievement of a common goal.
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The term 'Collaborative Learning' is often usedhasynonym for cooperative learning when, in
fact, it is a separate strategy that encompasda®aler range of group interactions such as
developing learning communities, stimulating stu@eachers discussions, and encouraging
electronic exchanges (Bruffee, 1993). Both appreactiress the importance of faculty and
student involvement in the learning process.

- Integrating technology: Integrating technology into a course curriculutmew appropriate is
proving to be valuable for enhancing and extendhey learning experience for teachers and
students alike. However, this should not be comfuséth computer literacy. Technology
integration is achieved when technological tooks ased to support curricular goals and help
students to effectively reach their goals. Studemés more actively engaged in projects when
technology integration is a seamless part of thenlag process.

When effectively integrated into the curriculumgchaological tools can extend learning in
powerful ways. These tools, including the Interaatd multimedia applications, can provide
students and teachers with:

Access to material

Methods of collecting and recording data

The ability to collaborate with students, teachews] experts around the world
and go beyond the limits of the classroom

Opportunities for expressing their understandirg images, sound, and text (to
increase sensory exposure)

More meaningful learning and increasing the anedytiabilities of students
especially in making choices and decisions as agetlesign

The opportunity for publishing and presenting theew knowledge and getting
feedback from peers and teachers

Other methods include Direct Instruction, discovesthod, differentiated instruction...etc

However, teaching strategies and methods are tintisat to guarantee that learning will take
place if the learners' awareness of what is beiisgudsed, presented or developed is not
heightened by a skillful introduction of the contepd its meaningful implication in their daily
lives. Students will learn better if they are awettey they must learn, how this knowledge can
be useful to them and where and when they would riee

How can this be accomplished?
We have to get to know:

- Each student's knowledge of the previous year maatérhis is usually provided by an

inventory test that can be done during the firsekvef school. This test will map areas of
strengths and weaknesses for the students andewdble teachers to plan remedial
procedures to deal with the area(s) of weakness(es)
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- Each student's learning style (visual, auditorgtile..) Knowledge of this is extremely
important if we want to design a lesson that walach all students. Support material and
resources available in the teachers' resource gaskaill provide the tools for this purpose.

We also have to identify:

- Opportunities to have curricular integration, lingi lessons from different subjects

together. For example, classification in Math caribked with classification in science as it

follows the same concept but different content. Tiuenber concept can be reinforced
through reading lessons and so forth.

- What links can we find between students' envirortsiand the lesson at hand? This is of
great value if we want students to understand Wiy lesson is important to be learned,
where the acquired knowledge will prove to be ulsgifting a new dimension to the learning

process.

We need to present and clarify:

- What are the objectives and outcomes for the |&sson
- What are the criteria for evaluation?
- Method of evaluation :
0 Quiz
o Test
0 Exam
o Project
Bulletin board display
PowerPoint
Research
Experiment
Panel discussion
Construction

Description of session

About twenty teachers from different schools anffedent parts of the country were
present at the session. The session was condugtedving the participants answer a guiding
guestion after displaying a slide that addressdférdnt areas of concern for teachers. The
teachers were asked to discuss their own contabsitithen the presenter defined points of
convergence and stated conclusions or clarifieehgteAll participants were actively involved
and contributed as expected.

Conclusion
Most teachers if not all, are fully aware of th#edent teaching strategies and evaluation

methods. Yet we find some students unable to pssgilespite all exerted efforts. It is also clear
that we cannot expect to have all students perfatithe same level of achievement due to
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individual differences. However, it is also unadedybe for a student to be failing when there are
no physical or mental reasons for this failure.

What can a teacher do in such a case?

1. Make the lesson meaningful to students.

2. Raise students’ awareness about where the lessomtent can be seen, felt, heard, or
observed in real life.

3. Let students find out how the lesson's contenthélp them solve some problems.

4. Read the teacher’s guide well and do not thinkitw everything there is to know". You
will find specific instructions for students on &y below level, and even English
language learners... this will help you provide tlght kind of support to your students
by using material that is level appropriate.

5. Look at the resources available from the publisBernot spend time making your own
resources as they are provided for your use. ldstgaend your time planning for your
students' needs.

6. Do not use the same evaluation for everyone; idsiese the same objectives but
different types of questions. Remember our studamsot all native speakers.

7. If everything you try fails, do not hesitate to tact the publisher's consultant, we can
provide you with advice and support as you are atmalued customer for us.

Using Other Subject Matters to Deepen Understandingf Math and Science Concepts
Ola Itani Zein & Nour Ghusayni

Abstract

Have you ever tried to use a good Math or Scieeseurce that is in a language other
than the language of instruction? This sessionfadils on how transdisciplinary subjects and
different languages can provide a good opportunitaunch and inquire into Math or Science
lesson. The presenters will focus on how learniragivand Science in different contexts will
deepen students’ understanding of concepts, hetlests make connections and enrich students’
vocabulary. Presenters will also focus on how sitglean be challenged to view language
(other than their main language of instructionadsol for learning and communication in Math
and Science. The presenters will share theirliastd experience using the bilingual approach
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with their students and participants will also hawneopportunity to apply this approach in
similar settings.

Introduction

This session emphasizes the importance of usogrinas a strategy to motivate
students and integrating other subjects will berséfidents’ learning experiences.

Description of session

The main purpose of this session was to show keawing Math and Science using other
contexts can enrich the lessons and deepen studaderstanding of material. The session also
aimed to demonstrate how using two languages ¢aforee the learning of concepts and skills
and lead to higher level thinking. It further aintechelp students view languages as tools for
communication and means to express themselvey aradl in writing.

The activities that were included throughout tegsson began by engaging participants
in hands-on activities where they needed to crimaie own Science Notebooks and engage in an
investigation about the physical properties oftiglhere English and Arabic were used
alternatively. After this activity, participantsaied what they noticed about the integration of
different transdisciplinary skills. A discussionoaih the purpose of using/creating Science
Notebooks and how they reflected students’ undedstg and thinking throughout the inquiry
process was done. In groups, participants then thesdteaching experiences to try to develop a
list of ideas for a Math/Science lesson that wésgirated with other subjects. After the groups
shared their ideas, presenters shared samplesdefirstwork and self-assessments done in class.

The session went as follows:

a) Participants engaged in an activity where theytbagkperiment in a dark room, create
their own science notebooks, explore the physicagbgrty of light, the color of sunlight,
and explore how the rainbow is formed in anotheglege (Arabic). (20 mins)

b) This lead to a discussion with participants abolétthey noticed from the previous
activity. (5 minutes)

c) Participants engaged in a brief discussion abouatt wtience notebooks are and how they
are tools of communication (10 minutes)

d) Participants worked in groups where each groupdeagnated to discuss how a subject
matter can enrich their Math or Science lessondkample, Social Studies, Art, Physical
Education, and Music). (10 minutes)

e) Participants shared their ideas. (10 minutes)

f) Participants had the opportunity to see some o$tihéents’ work and some self-
assessments done by students in different langug@deminutes)

g) Feedback and questions. (10 minutes)

Conclusion (suggestions)
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Involve the participants in activities and hands-on
- Use the an inquiry approach

Show evidence of students’ work, photos or videos

Ask the patrticipants how they can apply theseeias in their classroom and help them
find a way to do that

Give handouts that the participants can use

The Brevet Sciences and Mathematics Monitoring Prgct: The Early Days
BarendVlaardingerbroekNadyaRizk & Saadeddine Shehab

Abstract

As well as being filtering and sorting mechanisngyrriculum-based external
examinations at critical junctures of the schootleyprovide a wealth of information about
learning at those levels. This information can beeased by means of diagnostic analyses of
samples of candidate examination scripts. Feedblok obtained is of value to teachers,
examinations personnel, curriculum developers @adhter in-service training providers. The
Brevet Sciences and Mathematics Monitoring Propagan with a pilot analysis of the 2006-7
Brevet Chemistry and Physics examinations condudteshg the summer of 2008. The Project
then became a joint effort between AUB and the beba Ministry of Education and Higher
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Education, and little progress has been made siActottom up’ rather than ‘top down’
approach to Brevet reform is now being considered.

Introduction

The Lebanese Brevet examinations are conductdtedermination of Year 9. They are
based on the Year 9 curriculum in nine subjectglutting the three sciences (Biology,
Chemistry and Physics, weighted at 20/280 each) Mathematics (weighted at 60/280).
Students who pass them (i.e. attain a minimum cativel score of 130/280) are awarded the
Middle School Certificate and may advance to upEmondary schooling (i.e. Years 10-12).
Students who fail them repeat Year 9, transfeh&parallel vocational system, or drop out of
the education system. Given the ‘high stakes’ matiithese examinations, candidates are given
two chances (‘first session’ and ‘second sessiahiich are a couple of months apart each year.
All public schools and most private schools in Letra offer their students the Brevet program.

Curriculum-based external examinations at tramsitjunctures (primary to lower
secondary, lower to upper secondary, and at theoetite school cycle) are traditional features
of French- and British-derived school systems. Tieegure a ‘level playing field’ for all
candidates at selection bottlenecks and functionqgaality assurance and school/teacher
accountability mechanisms; in countries where thegur, they tend to be widely trusted entities
(Bishop, 1997, 1998, 1999; Resnick, Nolan & Resni®95; Wiliam, 1996; Woessmann, 2001;
Vlaardingerbroek & Taylor, 2009). It is of criticainportance that external examinations are
indeed fair and consistent. This requires that theywell written (i.e. clear, unambiguous
instructions to candidates), are referenced toiaua, and are accompanied by comprehensive
marking keys so that markers apply the same aiteyi answers. Analyses of examination
guestion papers and scripts provide subsequentisaaom writers with valuable feedback
information on these technical aspects and thefebgtion as quality assurance mechanisms
(Baird, Cresswell & Newton, 2000; Downing and Hagda, 1997; Fisher-Hoch, Hughes &
Bramley, 1995; Goldstein & Creswell, 1996). Extéreeamination scripts moreover represent a
potential goldmine of information regarding studemdstery of curricular objectives which can
be used by curriculum planners and teachers (Miagedoroek & Taylor, 2009, p. 342). The
analytical techniques involved may be profitablydmause of by schools themselves in the
context of ‘mock’ examinations which are conductedrepare prospective candidates for the
‘real’ examinations.

There is widespread dissatisfaction in Lebanor whe ‘official examinations’, as they
are locally called (viz. the Brevet and the Bacosdat). As a perusal of the electronic archives
of the Arabic-language newspaper Al-Nahar revealt tthe issue is an annual bone of
contention. But despite the stated intentions eésd governmental personages over the years to
‘clean up’ the examination system, it appears toteestate of stagnation.

Teachers are, of course, well aware of the shmitogs of the system, but are largely
powerless to enact effective change, particularlythe absence of feedback information
emanating fronpost hocexamination analyses. Even that which is put enMimistry’s website
— the paper itself and the marking key — is prolaiecal in that changes are made to the marking
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keys during pre-marking meetings which are, howemet made to the key as reproduced on-
line.

The Project So Far

The Project began with a pilot analysis of 200tfsession Brevet Chemistry and
Physics scripts by Barend Vlaardingerbroek, LanmeedaNadya Rizk and Jana Bayoud over the
summer of 2008. Procedures involved the selectiod08 English-language scripts using a
stratified random sampling method based on canelidatle numbers and the categorisation of
candidate errors. The question papers and the ntpieys were also subjected to scrutiny
(Vlaardingerbroek, Jaber, Rizk & Bayoud, 2009).

Examples of item analyses from the 2007 BrevesRkyexamination:

Example 1
Marking Key
Analysis
ltem No. (%) Item omissions and errors made by 10 or more | n (%)
correct candidates
Ex.1 22 Noted only that image was magnified 33
Q1 Noted that image was virtual or in front of lens 11

Despite this being a simple question, only 22%hefstudents wrote the model answer
presented by the marking key (though not necegdael only correct) and were thus
granted the full mark. We pointed out a problemhtite marking key: at Brevet level, it
is enough to mention that the image is larger @destts have not yet studied any case
where diverging lenses produce images larger theuwlbjects. A third of the students
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were unfairly penalised because they were not gbaehal credit for a partially correct
answer; the marking key makes no allowance foliglartarks.

Example 2
Marking Key
Analysis
Item | No. (%) | Item omissions and errors made by 10 or more cateid| n
correct
Ex1 |3 Correct tracing but incomplete or incorrectification 46
Q3a Incorrect tracing and incorrect justification 32

No tracing and incorrect justification 11

This example aptly demonstrates the diagnostiafeatof examination analysis and
suggests implementable preventative measures. AglgzB7% of the candidates failed
to present a ‘correct’ justification. (Teachersgamet were quite stunned with these
findings as they recognise this type of questiobg@ perennial and spend a lot of time
teaching students about the type of justificatiesuired for it.)

Example 3
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ltem Percentage of items not answereq Percenfagerect answers
Q2a 56% 18%
Q2b 40% 33%
Q3a 20% 38%
Q3b 39% 22%
Q3c 10% 65%
Analysis

This example shows how the analysis can also gdieations about the length of the
examination. Looking through the data, one cartlsata significant percentage of
students did not present any attempt at solvingsQures 2 and 3 for the third exercise.
We hypothesised that students simply did not haeeigh time to answer them; although
it is possible also that item difficulty also plalya role.

The results of the study were shared with the &reaxamination committees at the
Ministry of Education by means of a workshop in W@009. Funding was released by the AUB
University Research Board for the engagement oéseRrch Assistant (Saadeddine Shehab). Dr
Rabih El-Mouhayar, also of AUB, joined the Projatthat stage. They were to work alongside
ministerial Brevet personnel and conduct analy$dbe 2009 Brevet examinations in Biology,
Chemistry, Physics and Mathematics. The intentias v write Examination Reports based on
the English O-Levels Examiners’ Reports format (eghfied by Edexcel, n.d.) and make these
available to all Lebanese teachers of Brevet seermnd mathematics through the internet by
early 2010.

Unfortunately, the proposed timeline could not ibglemented owing to numerous
problems emanating from the involvement of minislgpersonnel. Many of these people were
simply uncooperative and unavailable when needé&daifing their release from regular duties
took weeks rather than days, and in the end resuitenly partial releases totally inadequate to
get the job done. There were also some who flafiysed to participate, as they clearly thought
that they were ‘helping’ us rather than performéndevelopmental activity of immense potential
benefit to the Lebanese education system. All ties despite the support of the Director-
General. We finally managed to conduct an analylsaly the 2009 Chemistry paper, examples
of which are as follows:

Example 1
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Marking Key

Analysis
Item | No. (%) | Item omissions and errors made by 10 or more catekd| n
correct
Ex.1 | 28 Electrolyte — no justification 33
Q3. Electrolyte — wrong justification 9

Non — Electrolyte 7

This question exemplifies the problems associaftigiithe ‘action verbs’ that are used in
writing the Brevet examinations, in this instangsstify’. A third of the students answered that
K>S is an electrolyte but did not provide a justifica, while another 9% rendered an incorrect
justification.

Example 2
Marking Key
Analysis
Item | No. (%) | Item omissions and errors made by 10 or more catekd| n
correct
Ex.2 | 76 Chose c: 1,1,2-trichloroethane 14
Q2.1 Chose a: 1,1,2-trichloropropane 5
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It is remarkable to note that a single 3-optiortiple choice question accounts for 5% of
the total marks for this subject! The 76% corresjpponse rate is, however, reassuring. It
suggests that the multiple choice format may beenappropriate at Brevet level for sciences
than open-ended questions involving problematigetion verbs’.

The Future of the Project

If the Brevet Sciences and Mathematics Monitoringjétt is to be more than an apple in
its instigators’ eyes, a different strategy wilvbao emerge. One possibility is to try to merge
the Project with a current developmental reformgu Another is to try a ‘bottom-up’ rather
than a ‘top-down’ approach.

Schools and teachers may themselves become ajesysstemic change. In accordance
with the notion of the ‘de-privatisation’ of knovdge and practice (Fullan, 2008), schools need
to become more open and willing to share their sssftil and unsuccessful practices with other
schools. Teachers need to become part of a ‘contynohliearners’ in which sharing and
collaborating are valued practices (Senge, 19909)eQive reflection may lead to the devising
of effective measures and solutions for commonlprab. Conducting examination analyses at
school level could be a step in this direction.

Examination reports should comprise at least thestions: a statistical description of the
students’ responses, a description of the markayg &nd an explanation of problems noted in
more generic terms (e.g. skill X has not mastegethany/most students). The following item
from an Australian Physics examination report (diicn Curriculum and Assessment Authority
website, (http://www.vcaa.vic.edu.au/vce/studiegsits/exams.htmlexemplifies these points:

There are other sections that can be added teefuet; for example, some might want to
include recommendations for change or improvement.

Such reports provide evidence-based foundationselp teachers in devising both
diagnostic and formative measures. This includes dbsign of target-specific (customised)
professional development materials for teachetsgif-stakes examinations classes. As they are
compact yet comprehensive, they can be relativajlye shared with other teachers in either
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print or electronic form. They also help studentsparing for the examinations to achieve better
as they pinpoint common types of mistakes. If ni@rial personnel are unwilling to conduct
examination analyses, then it may have to be choig by volunteer teachers — providing the
release of samples of scripts can be assured.

Ultimately, of course, the people in charge of gxamination system in Lebanon will
have to ‘come to the party’. Despite the widesprpadception among teachers, academics,
newspaper columnists and indeed the public at Itigethe examination system has been in
deep trouble for a long time, the system has becossdied and while platitudes are plentiful,
effective reform remains elusive.
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General

Discipline Problems: You Can Handle Them All
Lamis Adada & Nisrine Awarke

Abstract
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Effective classroom management and the abilityofgeowith different types of

students have been the concern of many teachetsslworkshop, participants will be provided
with the information, language, and skills theydhéz guide their students toward appropriate,
responsible behavior. Participants will be askesittfor an assessment questionnaire which will
help them identify their weaknesses and pitfalleenmns of handling discipline problems. A quiz
tackling several issues pertaining to discipliné lbe administered. This is followed by a power
point presentation which will offer the answergtie different questions raised in the quiz
participants had taken. Then, participants watofogie which focuses on four specific
discipline problems. They will be asked to worlkgnoups of five to identify each of the four
problems, evaluate the teacher’s reaction, andgs@petter solutions.

Introduction

The session focused on techniques that can benmepled in order to resolve conflicts in the
classroom. It shed light on certain discipline peofis (class clown, apple polisher, rebel,
disrespectful, cheater) and provided effective néglnes for better classroom discipline.

Strategy

The outline of the session was the following:

- Definition of discipline
- The secret to effective discipline
- The necessity of a discipline plan
- The differences in values between contemporarytlaagast generations and its effect on
student’s behavior
- Why students decide to misbehave
- Choice theory
- Students’ basic needs
- Behavior and the brain
- Win-win discipline
- Characteristics of a boundary

Description of session

After introducing the purpose of the workshop, grants were engaged in the first activity.
They had to answer by yes or no to an assessmestigunaire including 12 items which helped
them identify their pitfalls and weaknesses in tewwhhandling discipline problems. Afterwards,
participants were able to check their answers, lwhiere supposed to be all no, by an analysis
displayed in a power point presentation. Next,ip@dnts were asked to work in groups to
answer quiz questions - activity 2 — that assesis fiior knowledge about discipline,
punishment, Dr. Glasser’s choice theory, the fumetig of the brain and the win — win
approach. This activity, which dealt with the thebehind effective discipline approach, was the
gateway of the workshop. A thorough display of dugproach was presented allowing
interactive discussions with the audience. Rigtarahat, participants watched four mini-skits
that highlighted some of the behavioral problenas teachers may face in their classrooms. The
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scenes added humor to the workshop since theisitgatere pictured in a funny exaggerated
way. Then, participants filled a chart that desedlithe misbehavior, how the teacher handled the
problem, and some techniques for effective clagaromnagement. Finally, participants were
allotted few minutes to clarify certain items andaise questions concerning disciplinary issues
raised in the workshop.
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