'\
2 £
-
- |
J| o I g, & S—aiall L,l.,.‘;.{lf:_‘a!‘,
5 PN | R N IS | BSG T TR (YL P
L ;.-
.8 !
i T LIS S MY | & SNV P T - TR YTV

PR, DR M ) a—-—-q-JJ u_.’.p M\Qum J < o

1 el

19AY — Y 1AY

O\

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



=

A

..j—:"‘"“
{:;_ - 3. -I‘
— :ij e —)
Jg' A —?J‘wr-——fj -7
:
dl e ‘5 .

W

TSRS V) R S
el aa e, tande
Lela YOl aut, oo ds g

A [ D T

A o, o) 9 s
R NESEEL Y ij dal, albel,.

3 Aala e
SR UL DO | VS O YU |
By I L g e

4,

-}
-7

—v

. g_.:lﬂ‘gl-—.aﬁ-“ —

2 ‘"‘J“L"f_——“":'?“’
2 o, Ve s

&
> s-_;,_”:.;lj_ﬂ

S by paiiial U Azt 1

'y <

UL D NP L FER E'T S WPC N |

VY S

T <

VAL el e} g #Lan Y1 oo = oo U Bt o

snod U oosnd ¥ i iy ay didazal ! oo

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



1
11

1
YA

t

Ly

LY

£’
£y

Ly

LA
£4

>

SRt | LY | R B 1| —

o Wl sl L
MM%MLB.U_Ml - [
S p——adV b ol o O
i KON TOL E WS TR
}__aJ‘L,;.‘)JIH?.J_m‘_-,Lm_?;] s

s el oo
SpmmnadV doed Vs 35,1 _

N S PV I _
-d__....._.....___,.‘w ‘J_IJ‘ L‘____‘l:u Z__,“."Q'L;a

4 -‘. '..J .... l‘ _:|
Jaad b g JProi) JOL U1 | NI
. ._5)_-9*&]1

,_..>..:=|_.’_,_“a'i LIPS 7S U1 I
v Spiadt ocad

J)—AJ‘&_RJ‘ML‘;;&;__UJ, —»

NNPEEER G | R I —

L___M‘JJJ‘Q:.L____‘.@‘,:. —)
& =ty
B o —y

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



— G Bpall wdaSly LVt e hut, uil o e 2l o) i,
1;. gl oo JU Ul Saltpaml o1 e bl wat e Y Lot

N A - EUTGR (L PPE T W SV I SYTURUN I SR ST DRI
s Yoy iy an o @i b Ypd 53R, Wb Ll auli puse
\ AV By agamgll Jlawt, Wl sl e W Bl 30 Sai a3l Jog

e o olo

L) gt e Sl o S o p SN 55 it ] egisctd €S2y

HE Bl Vol CLol § ey, Bts ey ban & They e e al Ay

e L L R VL PR LENURPRARCR NS T (R T R

etd O e WV sty By RV 5 raliaally o o YRS Sy

,\__..- S ¥ S asl il a0 0 5m e bplon pas dageas & s S
S YL VAT Y PP IR ORGP DN PO OO

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Y

Ty

T

VY

ol oV ey

e e at

REPCEOUL T AUV I TI TN PO
.O—.._._..L“...:J‘ L)“‘)l““——“’

LAl e ¥ e, L;—',"-:'}a-;)-?_:_'\'-.nt:-‘:i
Y e i, ) e i ) sy
. Qr—la.;..ﬂ Jlocaiw Y11

é,,_._f_.-.r. )'1U.. Lé.:h..))a..-l‘ r.\...‘;;-..q' J‘U'J}_‘b—)ﬁ
e s AN Ueana Y1

Ot At oy e g @ Ugigo
.r_;.J).é.“ Jlowanw Y1 b E}Hcy|

> ApailV passall 205 UV 3L SN Ligald
.é_._..'-,_h.n-“ua)l.ln Lé' Ls).a_\..‘.:’uJ! do..nJ‘fn..:-.:-
“VAAY — A e haltplall

. Gpadadt Joad)

g dalsadle Liadt 1S5 dptalt st
B PO L B TP

Spminadl doad ¥ Jyon aadnadt e Lot
NIV [E N

S il U ad Vo0 5 00 a.j_,th._Jt

-—-‘o

-1

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Ty

J——<2Y1 ;

£3 Ayad |
sae Joan leusalt i bus pe0
ARt L

g e iedt e Betal s
J ez Yty :aj_(,_._“m s g

. g_.pk.u.]‘

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



et |

B e ——

]

o N

i._:? .(-ﬂﬂ‘r_____f._g_.cylwt_“_,"f ",:,_'ql‘k:_,‘_)ﬁy
o (Floadt Jloazu Y1

itV Joania YV et sad 3y

) AP S | PN
el s il gzl b
Caend) uylde G s el

Ty sl o byl g
ikl

b onft ps Uy o boponalt s 2t 5
vl Uy B g et Ve Geadly (s ial
e e U ealV s 5,y it
by Q‘—”*‘-@—““ > s Il
ol Ky s piadl ot

Josd ! g *Ln Y1 Hon Lo Lt Lo
o S paninad

PSR TOUN | DR O U [P 1)
P il daall o pic oot

—

-

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



PR Y| TN Y

Lj_s,_.f_g.:)...“..n.u W'é,..l_n.l!zﬁ_uul F el balbodl

J_Ei,l R T T LI P W [ P ST AT PR R A YOO IR URTVAY
e S BV e B S G 2Ll Lg e ORI B V3 1
LU 3 ghbelt Jomadt o Sy B 8Vl sl 30kl 0dn 5 st

.

R R WS | 031 PO SO R SN DR PP T PR ) PO
o a8 1aed

e bl a6l it lalt ¢ 53 PN PR PCT) EFIRE Y -
v e Lpind U L,

NSRRI | DY NPT PR SV | R e N T N A

| ol ol gl S g

.‘l___,;..ﬂ':'l.)la L;L’P‘J'M'M QJ\JIMLSJJi L:.rb L —_’

[

PR A PN FPEEVI ) AP WA L S T PR PO S T
oo Bl WV e g St S g Y N ad) (5 s il
Lt tez i S L o)V to By S Gl o)Vt @i L o By o (g pis
J__._B_g .'W‘ij uln.:&i:wla.a oo S B, 1o _Lf""’dit.:‘é'“‘-’“)“""’ 0o
¢ gmedlad? e SN Gatt o B VUL o e S o s )

DA N e R, Wi 0 Gl

1 -

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



L

‘a .

)

;,___ua.,Ja.,,.JLth.,b..ol,,.Jt JL;&)LHL 'ga ; ﬁ_,_.EJma_“, __‘

&

. - T L3 . y o . '
€ ram - - , .. 4

Lot 15 MU‘ &pjt‘:hl..ﬂ." ‘_;,...U| qu‘\_‘?.,a.u L..:.}H cl.f..“...u.la..@ iL;.\“

-—.—-JJ L5Jl ‘a, glwl-ﬂ.aj'—ry ‘wab‘lﬂ—n—mﬁ.“m \_Ll.ou-v g—‘-J}ﬂJ)-P—I-NJ

‘;L.—_Jj oﬂo)w‘dﬁ‘g&:ﬂ‘ JW‘}“JJ“JBE}J‘%U‘M‘ dﬁ-:h.s‘t_l-l-lgj
)_..........a.an... u..—‘)....a.a.“ ‘Ln‘ a..!.clmn.. :rbj d.ﬁ,;-aJ‘ u..ﬁ..ht_—ba...“ dJ w’x...mUl

"5...;9..1...;.4.]\ 4.9\3..J| J,..J..&S, a.:.lz.m.li}_,b}flj a).‘,_-»,k'l ws....l).c._u.lul ou.m_,\.aj.a-y

-1

o

35 b Y J”dﬁu&bhu 1L..=...lu.~...., Sy ,,..‘.-utbt,.,-@g;ﬂ(,-!
, L‘ab.;..tsuji. u!-._u-_. qa..ll, aa.L..a..th_.LJS.m”S.AJ! S Ls.:)aJ\ dla..n.....,ﬂh..\.t

sil —wiala ,~_s.n s ¢S Lo b _;,,.yu,,,_u_m el ';5»@&‘

.,L.__;,i_____J.,Ju_J,.j S )_,_n s J, ,._N.Ji JMN . .-._'-.'\1.

RN "si-'
s

IfL_..__nJ! d)l;. gyLJ‘ Q,LJln_s..aJiu)do wﬁi m @,_,.,Jh._,wul,,

Lo

‘\__.H.H Jq-n-au-i.a &) Ny, tw‘fﬂ-‘ﬂ qﬁ A 1M‘-— HUH L;w)-‘-“

_53__._....LJI L,oU};J.Q.U J)""‘“ ‘lﬁ}y‘ CLf"“' Lf-aua-u ‘d.aM‘L-U::L«uJ“g

r—-**“ nw s »S.r.,.ll .\Jlrl_n.!l J)t,. _w,.l Q,_lu,,u_n m
{‘,—-u ‘JJ)""“‘-‘J"*"'““"L'j &uuﬂﬁs‘ ‘J""L’f“"'PJ °--“-"u~)‘-*°u° ﬁ‘
)_.__._.fmt_-)[.h“d_-;;r.ri L“,w‘ .U‘anJ‘d.L..l:’duﬁudg‘ﬁsz L,”"“J r.«-.iJ'

L.

K . { .'.."‘II . C L H ;}' ‘: '-’J‘MJ-“J‘

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



-4

&

Lo G eIl oo Bpas S st Budlle et 50 b by

DAY ST SRR ROW PRI P YT RY S PRI S ST PR BT ST
,_S.-\___.-“ ‘;IA—H-J‘L.‘JL"LJLrw L‘d'.’.f..mb_, L’.;U‘L_n‘.'!_DJ‘JSJ f:":-,‘l..:n diﬁw {é.‘i

aledb Gt S Gl LYY el B el L G Gt e

CLJCEE RN N SV . U PN [P U T Y[ YV DT W LR SO
Gﬁt&‘ug\_ﬁji?ﬁi

[ 4
}toJ)J1ul_34)“3¢ﬁ_:.‘Jl&.mlmeo d..n..wj..)).ﬁ._a.m Jazg p J 1

LL(""““ oo L;L;...u.;n.d Lb—-]Lar‘:.

( qh ) LJJL_.JU‘Q di‘t"‘““’s‘ Q’ L)"""'"a‘" oo 0353._4 L;:Ji J)oa_“t._‘..»,yﬁ.ji ‘_-)i v e

L s S td b sgtuad | S C‘-q-—a-n—!' b bas o Llj-és‘-f EREESE

1 4 £ . 3 [} 4
b ol &n olasl 1 aamadl ocndl g P e Y1 {._t;».'..m«:, i s —%
j ‘) ‘L._; )l‘ 4 Jla r..(,.sB U‘UJ 6 e g ...J J.a...;,:v:..[ ' 5 J:__ 1-":_,"': .._"v.:,-;‘- LJ'_"..J.i
"o aedusd? Bpy o | < Ay aadt ot et Lo Lsd!di_'.:a'zi o b wimnd Lo

P__-I-wj ] k’A—Lw L?&..a.aj“}.r‘.h.cl L‘.J-GJ:?JL& (T"") oo L) Yo ts La.. -4:“.:_..»,63 J1Bs
d__.:JL'ZJIL_:LLx:.my\ ‘;LL:&l ta..(,..;o ‘_«J.ibj M"JJJi(J_-J- u,.n."...._; Ty [:.J._Ra ‘__l ol ‘-.A..J \)I'.

[ r
i hugiada, a5V Y LU SURCNRPN S B

‘ H
LSS, 5 FURNE | ¥ _» c_,,:'.—_w—._;:,a bt Y e

i J._WS [ RPN B 3

&.l—__m Lj)..-..:-a-“ g_Ja_n.“ 5_}\.} a,‘...-L;._.‘ L...aLDLk..L, Oj...n.'.?a.'.':- k‘_;.:.a.l_s;’:.:.'- e ‘ t"){:...._& .J.""’j

-

- —

Ll e 52t Vin oo 1 el dandla i 505 —a

™

P T Q’ LSJ.A_ha-“ \.,la_.n.“r..m-..'n-. ‘3.@ ‘159 _S)A—‘NAJ‘ \_,.lo_.:\Jl'r.uﬂ:; L_J)'i" L:r_.i.“-L.'i)_cL'lU
U I AU | PN ARG L N PSUNPORL [0 A1 [ 21| DL WS | - P ESNON IO S

|

Ve o pdone S ol i) 1 il deal el il Ly

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



Ll wbiw! asy S .).?_'la'-a.na}{,._?‘ltn b Lazlly ¢ Lasiw ¥y csJ) el LS

il lide O e b W5 ¢ patall docad b i) b haas e

e LTS (PR ATIA L WNAIE ARV SV PN T S

¢

-

f_

T

1 f

o Al st ks a5, o e iy L peialt e s
st Juzy ot aad) e el U (e Sy s panialt ol
TSN Y N IR ( S T LRI WG IO JOET VN
St el L Y1 e Lot ) e piad ) syt g 5 (5 paied]
oy o TV 055 g el Sl YN g it Vo ) ol Ja e S
WP Pe N[ Y SRR P RV L I S DWOR | DESOVRAE T DR PESS JORPON

.:’.E' J‘A—j‘ d-:‘.ﬁw).u.:

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



SUMMARY OF THE STUDY

The modern attitudes of science education accentuate
the role of the laboratory in teaching natural sciences, which
has a vital relationship with teaching programs and laborato-

ries facilities.

The avallability of good prograns <o not lead to
the desired benefits tnless it is accompanied with scientific
laboratories which expose the students o the problems and

their solutions.

But laboratories alone are useless if the gsivdents visit them

once a year, like exhibitions.

‘The researcher had noticed through his enrperience in
teaching Bioclocgy in Secondary Schools thav lakoratory work ‘n
its best state is much less than the recuired ~varacs, o2

this study has considered the following quastions:

1~ Are well-equipped biology laboratorics aveilable in
Govermment Sccondary Schoels,
2~ Wnat is the number of experiwments perisrmad during the

scholastic year in comparison with that included in
the curriculum.

3- Whot are the attitudes ©of biclogyv teachers tcoward

laboratory work.

4~ How do teachers assess laboratory work,

5= Vhat are the obstacles which hinder bioclogy iaboratory

| - W
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5o this study has aimed at surveving the state of

Biplogy Laboratories and the laboratoxy work in the Govern-

megt Secondarv Schocls in Jordan. The sample consists of

twenty schools, among tiem are 10 schools for males and 10

for females selectad arbitrarily from secondary schocls -

8o

entific Branch - which belong te hoth Amman and Balga

Governorataes. rFron cach scheooli 15 students had bhecn select-

ad

arbitrarilr from the Second Secondary classes - Geienti-

fic branch.

]

mhis study congists of the following paritss-

The Loboratory and its eguipment:

Accoraing to the international measures fox
Biology Laboratories and the requirexents of Biology
curriculum for second secondary classes, the rescarch-
er has built a table for a typical laboratury, includ-
ing the surface area, its facilities such as benches
and sinks etc., and different instruments in terms of
their types and numbers, and the chemical reagents re-
quired. The researcher had visited the laboratories
of the sample schools, and by the help of the labora-
tories technicians, he scanned the apparatus, facili-
ties, surface area available in each of them, and he
dotermined things that are lacking gquantitatively and

gualitatively as ccmpared to those of the typical

‘...l
[l

horactory.

Tt has boon found that 50% of the sample laboratories

All Rights Reserved - Library of University of Jordan - Center of Thesis Deposit



suffer from inadequapcy in surface areas, and that
all the .laboratories suffer from shortage in installa-
tiqns and focilities, preparation areas{'and in of-
group-use-apparatus, of which one or few could satisfy

thg neéds of the. whole c¢lass.

in acute shortage has been found in of-individualistic-
usé-apparatus which numbers should be ‘equal to the
students number in the class, such as differeni micro-
scopes. As for the chemical reagents, it has been
found that other scientific branches share the same -
laboratory in the school, including chemistry which

satisfies the need for thesce reagents.

The Amount of Laboratcry Work:

This part considers the numbers and kinds of labo-
ratory experiments that have been warformed by the
second secondary classes during the écholastic yaear
1581/1982 in the sample schools and compares it with
the number of experiments and laboratory activities
wﬁich the curriculum includes, and which the research-
er had put in a form of a list.and gave it to the

students of ‘the sample, and asked them to put the sign

" i/ ) for each experiment performed during the above

mentioned year.

It has been found that the majority of the sample schools

| pexformed no more than about one fourth or one third of

|
|

the experiments required, and the rest performed no

- ‘o -
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experiments and thoir students d2id not visit the labo-

ratory at all during the whole vear.

Obstacles of the Laboratory Workd

f

Each Biology teacher in the sample has been given a list
of the experiments and laboratory activities stated in

the Biology curriculum for the second secondary class

and was asked to mention the technical obstacles, if any -

which hindered the performance of the experiments whieh
have not been done during the abcve mantioned year. JAnd
the teachers have'been asked, through =i open guestion,
to mention the obstacles which lhindex complete excu-
tion of the practical aspect of the curriculum.

It has been found that the most important ohstacles are:

a- Lack of the conveniesnt and wzll-equipped labora-

tory with adequate accomcdation, facilities, and equip-

ment.

b=- The time allocated for teaching piology which con=-
sists of two meetlngs a week, wanich sum up to (380)

minutes a week, is insufficient to cover the carrziculnanm
just theoretically.

The Attitudes of Biology Teachers towards Laboratoxy Work:

On the basis 'of the objectives of lahoratory work and

the role of the laboratory and exnerirantaticn in teach-
ing:and undarstanding biology, and the uoarogh;ahe waye
for the acomplishment of these obhijaciives, which modarn

R ¢ ‘
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schools of science education adopt, a guestionaire hzs
been constructed. It consists of 32 statements, half

of which is positive and the other half is negative,

and each biology teacher in the sample has been given

the questionaire and was asked to chcose for each state-
ment one of the following responses: a- I agree strong-
ly, b- I agree moderately, oc- I am not sure,

d~ I disagree moderately, e- T disagree strongly.

It has been found that biclegy teachers have a high
positive attitudes towards laboratory work, with the
average score of (144) out of (160) which corrésponds

to 90s.

Evaluation Systems of Laboratory Viork:

This part of the study aimed to know the evaluation
metheds of laboratory weork in connection with the amount
of laboratory work in the sample schools as to whethe;
they cover the theoretical aspects or the practical ones,
such as investigative and manipulative skills. A gques-
tionaire consisting of five methods have been construct-
ed, and the sample students were asked to put the sign
(+./ ) infront of the method or methods that the teacher
uses for assessment of laboratory work.

It has been found that the evaluation methods cover main-
ly the theoretical aspects of the laboratory work and

the absence of cvaluation in same scheools.

: St
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It is evident from the results of this study that
iclegy Laboratories are ignored in most of the schools and
The zrwunt of laboratory work much less than the desired
Jevel through the attitudes of biology teachers toward labo-

_Fto:y wori are highly positive, which indicates that the

ignoncnaece of loboratory work could be attributable to the
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