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Effectiveness of Predict — Observe — Explain Model in
Improving Physics concepts and Performance Skills
among Al- Isra University Students

Sumaya Al- Muhtaseb, College of Educational Graduate Sudies,
Amman Arab University for Graduate Sudies, Amman, Jordan.

Abstract: This study investigated the effectiveness of Predict —
Observe — Explain (POEs) model in improving physics concepts and
performance skills among Al- Isra University Students. The study used
quasi experimental design to answer the research questions, and
chose An intended sample consisted of 36 pharmacy students
distributed equally into two groups: experimental group studied by
POEs model and control group studied by traditional laboratory
method (Kook Book Like). Worksheets were developed according to
POEs. Data were collected using Physics concept test and
performance skills observation checklist. T — test was used to measure
the differences between the tow groups and revealed that there were
significant difference between the two methods in acquiring physics
concepts and performance skillsin favor of POEs group.

The study recommended that POEs model should be adopted in
university physics laboratory and the instructors should be trained to
develop university teaching methods.(Keywords:  University
Sudents; Physics Laboratory; Science Activities; Science
Education; ; Science Process kills; Science  Teachers, Teaching
Methods; Predict-Observe-Explain; Performance ills).
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Constructing an Attitude Scale Toward Family Planning
Using the General Graded Unfolding Model

Zaid Bani Ata, Faculty of Education, Yarmouk University Irbid,
Jordan.

Abstract: This study aimed at using the General Graded Unfolding
Model for constructing an attitude scale toward family planning. To
achieve the purpose of the study a preliminary Likert rating scale of
50 items was constructed.The scale was administrated to a randomly
selected sample of 1200 parents. The results indicated 41 items met
the expectations of the model and their scale value cover the latent
continuum and they have suitable psychometric properties with a
reliability coefficient 0.93,and they also have several validity
indicators. The results also showed that the items of the scale have
high discrimination. This made them contribute in offering the
maximum amount of the information within the range of items vale
scale. So,they consist with the model expectations.(Keywords. Family
Planning, Item Response Theory,General Graded Unfolding Model,
Attitude Measuremen).
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mid =Gl S=sads Galse) LI ala,all L)
ok O Geo (I=sady Gajlae 2=05)las 3=l
plall apatl) K 5 padl) o manandy Loy Tl al il
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ssms a3 lall gl ASSH £ dsaill Ll ity I
A bl mareling oyl SISl pudi Sualy 8yud ol Lo
(Factor Analysis) ol bl alassiad o L uldal)
Bpph Ceadiel dus ellall S0 Ll cldl agast
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J<! (Eign Value) Goldll dadl Ol (16) Lslall Jolasl)
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45.42 3.21 1.60 sl
48.41 2.99 1.49 ookl
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59.41 2.59 1.29 )
61.88 2.47 1.23 e (sulall
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7294 201 1.00 e o]
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i L daadae Galdll e pudiy (2) e o Ly
(13.05) Jo¥ Jolall ClSH jiatl dad caly 3) .(%38.71)
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any ol ol ol e wy G Jelall GalSH Hdadl
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Joball pedall Culall L oL i Jouadl (o S sty
ol il Lo paady sas (%20) e wuy oY)
(Reckase cited in Hambleton & Swaminathan, 1985)
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Axverage Observed Wersus Expected Walue
4 : : : : : : : T
2} i
Awverage
2 = 4
1 =+ 4
1]
-5 -4 -3 -z -1 1] 1 2 3 4
Theta - Delta

alisiall Sl yall bl buglly daadlall Slasull gl sll G &l 2(2) JSl

bosll g (8) o151 gilse pall s Lilats Sile sons (10)
iy woaa %;.N Gleganall o degane JSI plsiall Lf,l....‘a.l\
saey .(Item Fit Plot) s,dall &lhe isis puy Jaf oo
I sy Lol Lliay wad lauguat o3 ) Slesonall
oadlys .(Roberts, 2004) Julasll cllid mobindl Lgousdion
Laa ¥ Al pladial oh@ll elae alpas (2) Jsasl
iy plall ] S 2 3seill (e daslll dudialgll (g sunl

G lasyl

zisedl alasinly G dilhall ilaa pais

Aoyl pleall bugl b () JSEN oo pas
bl e Bsale JSy s (1) lagyall Jhos alls s dall
sl O daigiall cilayull Jhay (il (Solid Line) Juatol)
Loy bl llas dap Gle Ipddoe Ul any odl
Lplai 389 ebiliell el 3 Ll Bhall sda waty .z dgedll
g asedll Blibal) Lyllas (guo o Fiaill b 8,00 GlaglY)
Marginal ) Ludalgl sl Loa,¥ @l aladials
wlyal) @llas pads @i (Maximum Likelihood Function
Badall gleall bl didhel GP glandl o luas
Lasaes ealdl Joi o Laaguas @ A Sle ganall Sllain¥

el ol gas clalas¥) Lulided (SE.7ik 0 «8) oyl wllas &l yautis 2(2) Jgaatl

o gise e olalh eyt sl i lays o
8,44l oA sl Ti1 Ti2 Ti3 Ti4 Tis sposell ¢ L sl et
9 o SE
4 -2.007 0.643 0.000 -0.560 0.233 -0.942 1.370 0.17 32.72 20 0.036
5 -1.900 0.762 0.000 -1.318 0.234 -1.730 0.498 0.13 29.33 24 0.208
33 -1.716 0.930 0.000 -1.349 0.047 -1.633 0.554 0.08 29.52 24 0.201
27 -1.686 0.282 0.000 -0.584 1.467 -3.523 3.446 0.27 44.01 40 0.306
9 -1.665 0.806 0.000 -0.857 0.344 -1.299 0.634 0.09 48.67 24 0.002%*
34 -1.665 0.684 0.000 -1.269 -0.439 -0.962 1.382 0.11 63.02 27 0.0002*
10 -1.588 0.954 0.000 -1.669  -0.006  -1.475 0.263 0.08 39.502 24 0.024
38 -1.556 0.774 0.000 -1.749 -0.112 -1.535 0.652 0.09 47.15 28 0.013
11 -1.514 0911 0.000 -1.383 -0.020 -1.402 0.131 0.08 46.05 28 0.017
35 -1.400  0.862 0.000 -l466 -0.236 -1.194  0.577 0.07 34.74 28 0.178
14 -1.267 0.587 0.000 -2.264 -0.566  -1.411 0.596 0.09 53.01 36 0.034
15 -1.185 0545  0.000 -1.215  -0.674 -1.519  0.668 0.09 59.61 36 0.008*
39 -1.154 0.846 0.000 -1.931 0.049 -1.447 0.521 0.06 29.75 32 0.581
30 -1.114 0.271 0.000 -2.228 3.931 -4.847 0.943 0.22 69.04 40 0.000*

96



lhe s

. gise Smaeli Leolatl oialf

)

Mo T . 2 o Jlaia¥) dasi
8,4l sl Rt Ti1 Ti2 Ti3 Tig Tis goed L i
0i 04 SE
17 -1.101  0.663  0.000 -2.341 -0.055 -1.792  0.197 0.08 24.79 36 0.920
42 -1.051 0.766 0.000 -1.678 -0.326  -0.927 1.350 0.06 33.39 32 0.399
45 -1.003 0.596 0.000 -2.111 0.736  -2.137  0.966 0.07 31.74 36 0.671
21 -0.864  0.944 0.000 -1.707 -0.064 -1.467 0.264 0.04 27.01 36 0.861
46 -0.699  0.962 0.000 -1.746  -0.355 -0.912 1.111 0.04 68.47 32 0.0002*
22 -0.585  0.677 0.000 -2.166 -0471 -1.594 0.224 0.05 27.66 40 0.930
25 -0.556  0.439 0.000 -1.507 0868  -2.535  0.366 0.07 28.29 40 0.917
50 -0.436  0.449 0.000 -2.054 -0.298  0.553 1.069 0.07 56.73 40 0.042
47 -0.411 0.622 0.000 -1.934 0549 -1.872  0.437 0.05 21.38 40 0.993
49 -0.378  0.591 0.000 -1.636 -0.128 -0912  0.858 0.05 30.87 40 0.849
26 -0.251 0.853 0.000 -2.670 -0436 -1.565  0.016 0.04 46.10 40 0.235
23 0.174 0.569 0.000 -1.604  0.165 -1.372 0.724 0.05 41.21 40 0.418
1 0.323 0.759 0.000 -2.103 -0.754  -1.343 0.148 0.04 49.79 40 0.138
24 0.480 0.884 0.000 -1.639 -0.237 -1.035  0.257 0.04 27.51 36 0.844
2 0.515 0.884 0.000 -1.660 -0.278 -1.213 0.254 0.03 25.49 36 0.904
28 0.573 0.583 0.000 -1.890 0548 -1.861 0.529 0.05 42.96 40 0.346
3 0.594 0.592 0.000 -2.036 -0.133 -1.730  0.435 0.06 41.48 40 0.406
29 0.748 0.734 0.000 -1.576  0.098 -0919  0.528 0.05 27.67 36 0.839
6 0.783 0.728 0.000 -1.723 -0.078 -1.159  0.358 0.05 34.81 36 0.525
31 1.099 0.862 0.000 -2.187 -0322 -1.047 -0.033 0.06 23.30 32 0.869
7 1.111 0.870 0.000 -2.297 -0.850 -1.240  -0.048 0.06 57.46 36 0.010*
48 1.329 0.647 0.000 -1.338 -0.291  -1.137  0.703 0.09 43.08 32 0.092
32 1.340 0.713 0.000 -1.428 -0.586 -1.136  0.649 0.09 46.12 32 0.051
8 1.367 0.684 0.000 -1.648 -0.502 -1.562  0.574 0.09 59.17 36 0.009*
12 1.368 1.076 0.000 -2.116 -0.719  -1.403  -0.075 0.06 30.00 28 0.363
36 1.412 1.058 0.000 -2.074 -0.774 -1.244  0.040 0.07 35.76 28 0.149
13 1.484 0.833 0.000 -1.351 -0.671 -0.725  0.565 0.08 26.58 28 0.541
37 1.550 0.766 0.000 -1.338  -0.262  -0.951 0.699 0.08 32.27 28 0.264
40 1.753 1.600 0.000 -1.891 -0.481 -1.293  -0.008 0.07 8.15 12 0.773
16 1.819 1.373 0.000 -1.917 -0.881 -1.152 -0.03 0.08 36.28 16 0.003*
19 1.905 0.546 0.000 -1.550 0465 -2.115  0.970 0.19 65.78 32 0.0004*
41 1.940 0.806 0.000 -1.308 -0.014  -1.628  0.659 0.15 20.64 24 0.660
18 1.960 0.738 0.000 -1.295 -0.903 -0.985  0.635 0.16 21.17 24 0.629
43 1.983 0.604 0.000 -1.940 0338 -1.577  0.760 0.19 44.76 28 0.023
20 2.121 0.823 0.000 -1.071 0312  -1.182 0210 0.17 34.38 20 0.024
44 2.204 0.924 0.000 -1.338 0716 -1457  0.596 0.18 9.03 12 0.700
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Mean Expected “alue Function and Mean Observed Response

Itermtt: 20, delta=-1.114, alpha= 0271, tau= 0000, -2.228, 2931, -4.247, 0943

4
3 - -
rean
2 - -
1 i
u]
-4 -3 -2 -1 1] 1 2 3 4
Theta

alall gyl aasl) = igaill g 30 8,801 Dlhe At 1(3) J<all

FMean Expected “alue Function and Mean Observed Response

Iternt: 26, delta= 1.412, alpha= 1.052, tau= 0.000, 2074 -0.F74, -1 244 0.040.

4
3 = 5
kA =an
2 = -5
1} ]
u]
-4 -3 -2 -1 ] 1 2 32 4
Theta

alall gyl aasl] 2 igaill po 36 85801 Dlhe i 1(4) J<all

ol grahall sl a5k 0y8 JSU(0) sads & (Posterior
ablatial dlas da 0 e pSally .(Roberts, 2004) i 0
dYs ssicas (Person Xz) X2 gj\..a;?{‘ plasicl s 1,31
o 1y (165) was «b Julatll bt (o Gus (0=0.01)
By lllia wilS G misadll Gladss po pgibladal Gl
on (0=0.01) UYLl (st L dilaa| AYS &l
1 Ghas I Jluia¥l o cilSy dadsially Laadlall pgiblaiud
bl caa ads (0.0001) gsbus i Jal 2l¥1 <Yl
0.972) Lgasi cilS im0 ol (olaal) Glai¥ly alual)
o 13y L anbll gl e Luyd pas ol e (0.0051
gisedll o udiall Lol msss Jhay ) (5) JSall e Lils
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Jias Al (o) blall olaiyl maty (3) JSall JI il
Cro e pome JSI 85801 e Aaadadl Shilata M pleall Ll
basll Jhay il Juatall ball Ge Gusa Al Sile gonal)
o 5l sda pacit M Julls e sans JSI plistall loall
el pebiall 8 clydal) L) oblal ik 7 isedl) dlads
JSy (0) Lalil) 38 st (4) JSall ) kil s 13 Ll
oy el 1 Lz igaill Gladsd Juatell ball o Lgals
& @i 8100 (Item Fit Plot) iasall Iia (Roberts, 2004)
Basadl clyall Lty zisedll il dills dajo e pSall
Sl eldall Sl e
gosadl Go diiall (8) oE¥) pllae lnads dayaels
ol i st oyl slatt Jies il alall oyl a2
Expected )aisiall gumdl gjsill &b andinn #isaill ol



Latent Trait Distribution

Density

.05 |
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-4 -3 2 R
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Theta

plall ool S 55l (oo Al Sl i s (0) slas¥l daws g5 1(5) JSal)

B, (41) Co algell Talgll d)sumy Culball ol &l pllas
(3) Jsuall padlys alall il Laidf 2 ogaill alasialy
(SE 7k @ 8;) old¥ G 8ypmiall clall wllae ol puks

O (i s Lyaelias 450G Lilhaall  ilian| sy

s Jal Gy episedll Slladl Ltk (o 8all way

o Bl @l Al Sl slagil o3 Al 4y suay ubidall
Sedll 05i¥1s (GGUM) alall vyl &S] 25 soill ladigs
e Jal e Julaall sy pisedll po pgiblatol 38155 ol

e Leliad L0 G2 dlhaedl Slaa paiis (SE TK Lo (81) o5a¥1s cliall o 8yyatedl @il pllas &l pads 2(3) Joaatl

Llhiall e alEally oulilaall juz ol,E¥) Cida aay (i ol

iy gise et olath ealatf [IRX] ; Al i
8 sl A Al Ti1 Ti2 Ti3 Ti4 Tis gotanel ¢ Lol Jlaia ¥l
9 Qo SE
4 -2.142 0.742 0.000 -0.868 0.005 -1.018 1.822 0.06 16.02 12 0.191
5 -1.931 0.857 0.000 -1.419  -0.045  -1.436 0.630 0.06 23.05 20 0.287
33 -1.735 1.114 0.000 -1.435  -0.179  -1.375 0.604 0.08 12.43 16 0.714
27 -1.667 0.340 0.000 -0.814 1.105 -2.819 3.120 0.23 31.85 36 0.666
10 -1.600 1.103 0.000 -1.700 0.012 -1.453 0.337 0.08 27.91 20 0.114
38 -1.595  0.851 0.000 -1.850 -0.371 -1.337  0.711 0.09 50.20 28 0.011
11 -1.583 1.067 0.000 -1.523  -0.225 -1.256 0.147 0.08 38.01 24 0.035
35 -1.437 0.888 0.000 -1.500 -0.377 -1.057 0.668 0.08 28.26 24 0.249
14 -1.248 0.590 0.000 -2.208 -0.605 -1.333 0.767 0.09 48.80 36 0.076
17 -1.120 0.759 0.000 -2.403 -0.345 -1.572 0.211 0.07 32.49 36 0.636
39 -1.113 1.005 0.000 -1.901 -0.119  -1.315 0.455 0.05 16.73 28 0.954
45 -1.020 0.666 0.000 -2.200 0.374 -1.895 1.010 0.07 34.59 36 0.536
42 -1.015 0.816 0.000 -1.724 -0.453 -0.945 1.388 0.06 36.39 32 0.272
21 -0.886 0.976 0.000 -1.716 -0.134 -1.376 0.256 0.04 25.87 32 0.769
22 -0.681 0.791 0.000 -2.323 -0.695 -1.541 0.209 0.05 35.93 36 0.472
25 -0.577 0.449 0.000 -1.603 0.668 -2.391 0.682 0.07 25.23 40 0.967
50 -0.505 0.410 0.000 -2.093  -0.329 0.452 1.360 0.08 53.08 40 0.081
47 -0.489 0.673 0.000 -1.980 0.173 -1.723 0.510 0.05 33.97 40 0.738
49 -0.384 0.609 0.000 -1.798 -0.212 -0.933 1.156 0.05 23.59 40 0.982
26 -0.273 0.805 0.000 -2.783  -0.435  -1.677 0.149 0.04 20.99 36 0.978
23 0.212 0.591 0.000 -1.752 -0.058  -1.232 0.773 0.05 35.81 40 0.659
1 0.362 0.773 0.000 -2.287  -0.854  -1.278 0.147 0.04 45.60 40 0.250
24 0.512 0.943 0.000 -1.758 -0.369 -0.971 0.341 0.03 26.09 36 0.888
2 0.540 0.954 0.000 -1.786  -0.373  -1.149 0.314 0.04 29.62 36 0.765
3 0.575 0.683 0.000 -2.004  -0.305  -1.522 0.517 0.05 31.74 36 0.672
28 0.592 0.672 0.000 -1.945 0.291 -1.664 0.601 0.05 30.08 36 0.745
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Lioayil pslall 8 L)Y dlaall

. e

el Lolstl lyiall

st -

i) o - G alays dand
8,4l sl Rt Ti1 Ti2 Ti3 Tig Tis spolsel Lot Jlas¥
0; a; SE
29 0.762 0.824 0.000 -1.634  -0.044  -0.821 0.596 0.05 35.27 32 0.316
6 0.833 0.794 0.000 -1.794  -0.199 -1.046  0.417 0.05 41.44 36 0.246
31 1.095 0.861 0.000 -2.206  -0.352  -0.901 0.037 0.06 35.03 32 0.326
32 1.387 0.711 0.000 -1.523  -0.518  -1.115 0.680 0.09 37.51 32 0.231
48 1.389 0.671 0.000 -1.442  -0.275 -1.044 0.652 0.10 32.73 32 0.431
12 1.403 1.187 0.000 -2.210 -0.772 -1.343  -0.045 0.07 14.14 24 0.944
36 1.449 1.203 0.000 -2.188  -0.864  -1.200 0.026 0.07 28.36 24 0.245
13 1.608 0.882 0.000 -1.573  -0.774  -0.649 0.636 0.10 19.07 24 0.748
37 1.675 0.803 0.000 1.592 -0.352  -0.905 0.807 0.11 18.80 24 0.762
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Bullying among Primary School Students: Prevalence and
Correlates

Abdul-Kareem Jaradat, Faculty of Education, Yarmouk University,
Irbid, Jordan.

Abstract: This study investigated the prevalence and correlates of
bullying among a sample of 656 students in grades 7 to 10. Overall,
18.9% of participants were classified as bullies, 10.2% as victims,
1.5% as bully-victims, and 69.4% as neutral students. Calling names
was the most common form of bullying used by bullies and
experienced by victims. Males reported bullying their peers
significantly more than females. Likewise, males reported more
victimization than females. Sex differences also emerged in the
locations of bullying. The most popular location of bullying for males
was on the way home, while for females it was the classroom. Grade
differences emerged with 7" and 8" graders indicating significantly
more victimization than 9" and 10" graders. On the other hand, it was
found that both neutral students and bullies had significantly higher
self-esteem than did victims. Neutral students had significantly better
family relationships than did victims, and they had higher academic
performance than did bullies or victims. Implications for school-based
prevention services are provided.(Keywords: bullying; victimization;
adolescence).
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Readability L evel of the National and Social Education
Textbook among the Fourth Grade Studentsin Jordan

Mohammad Jawarneh, Faculty of Educational Sciences, the
Hashemite University, Zarga, Jordan.

Abstract: The purpose of the study was to determine the readability
level of national and social education textbook among the fourth
grade students in Jordan, and to explore the effect of gender on the
readability level, and the text order according to the readability level
of the textbook. Four cloze tests of different topics of the textbook
were set up to measure the readability level; these tests were
distributed to a random sample of (300) male and female students in
different schools of the first Zarga Directorate of Education. The
study results revealed that students' performance in the readability
level of the textbook was low, and that there were significant
differences in the readability level of the textbook due to gender.
These difference were in favor of the female students. The findings
also revealed that the reading texts in the textbook were not scaled
according to the readability level.(Keywords: Readability, National
and education textbook).

G G Bl Tpeals pepuall QLS aay figls
Aoy ddylaoy dilaslaal llLll Jgio sgd celomw ua e plaally
molic plaall dis et il Gulw¥) sas illgas ailalaly
Laalatll Jiluslls dadlials puyail) $pb HLissls Ldynall duu
SN Laal Jatiy (200 (1995 | Juclawf) Locliall duolasll
Aole damy Gl palas Jilas pal Go splitely S (ool
(240 1997 alll cupa) Lol dauay 8ol polaiy

S o (13900 (1990) (fsdys wamas N (55
Sugae Shlge Ladi e Jony - oslsiae YA o o putall
sy plially (Julatlly cadilly (Fliall lutul §)lees
anl B3 b pleall QIS Lovie pasly JS2 dlld el
ssela Lo go Lgtijliny Loy iliall LLainY S ogal
O Gucleia¥) Luyll Gilual Gimy . A ¥ plaill Holas e
e B Lol Loladl Gilaal) g G yuall LS Lenalio M
prlasls Dl sl daliaall ajlged] Lol & pladll Jalye
ol ¥l gdlly @eLdll allee 1k
Ll sioay dalially duasdlly Luelaiad) ol jlgally (Jalailly
.(190_6 1984 solan) daliall

Sugue  alylgo

125

2008/6/8 dgiii pels 2007/1/28 i

Lelatia ) L yll QLS 4500 (g st Ldyro I dulyull s s (padle
Layo 0 puiall 58 auats WO (b e ol Ca U il gl
ol 8 Lgiigsle Ao 0 s posialll s e ) ALY A sdall
"5 bl e sl Lyl slael o dwlyull iaa Godadly
Ciejey Adiigrle pulall ) all QL) 8 daliss Bile b so (o (CLOZE)
L5 ol o Dllly Ll (300) oo LisSa Tlsdie Lige el Laa¥)
Ligyle (sstue (0 DLl elaf o Lualydl il cpghal wip . Ag¥I L5300
O Ailaa) AY0 515 G950 ssass bl staall Gos el Ll
ool o (s BLY1 lad puiall GYERY Lag LS s he Lo
Labidall SlalSH) . Lgiagyie oo 3o Lo puts aad QLI 5 L0180

(ibsls Lelaia ¥l Gl K g el

b Lo s Ll s ll aliall e oo
Ll ¢y ganinal ety ol Sas) Lgsd alarl) dsalasl] Elaall
petaadl b 8 dejlactiall Lslaaas LISy 48 dlaall
alabial LSlse A Bugn dpnall 558 jacs s siill
alalbialy dosaiall pgiljuds pelalaily pel s Llhll
solally il ol My LLelll $10Y1 Lyl Jas qpqilaniag
Lpposill clalilly il a¥) 3t Ly 16,5 hls siyanis
REPRAN||

Gra realnd el LualSails Lam 5 e potall S G Loy
pllaill e s waly (Lgtloul mal o sgd crabiodl s (5 55as
aligall b 85ally Uglatedl Lualatll jubaodl STy ¢ poulasl)
(5350 o Lol leja (oding (ol elegll sag galail] alatl
Lpdaial] 3l sfs raliall Gilaal oo, ) L yaglatl] S0Lal)
(135 1997 . Lialls guasuadl)

2O L3l e lall daolall gyl aslall GUS ¥
-2008 .05, eyl gl oot Alagins poball Ggia ©



Lioayil pslall 8 L)Y dlaall

o ST Ols ipmelally @bl Gutall 4 Lsrs Ll ST OIS
W ) b ba¥) sl b 15508 LI s (% 90)
Ayl e

RS Ll ledl (Ayen) i el il b s
& LA Solell mgd e dipre ) cina (Klare, 1988)
Cro Ly Slaniiies L) & Lt¥) ulaall (b gl S
Ligyle Of Lalyll gl cyglils el HLasl alustuly i dal)
Usyoll Lol (st Bod 3 Lgtale] 4 Sl AlS o guad
LSyl oy bapeust o3 Lowie Juddl bl calSy (dslasy¥)
Sosmsall L il Sulall o 1S Lud o ualyall gl gl
Apsilil) A jol) Ll i Liao sl el 3

G osail pgaghs Dbl Glaiul gue dayme ug
Beck & ) 05Ky ely olitaldl cipal daclaia¥l clul,ull
Gua daelaia ¥l alaladl co Juladt 4,0 (Mckeown,1991
LU il s il il sda peguad O Lgailis o yghid
sda Slall Syed sy lpladiuls Lag e 5,08l aue 0o
i) el s 8 dagaas Lo Tk gLl iy daill

Agnihotri & ) Llas syiseinl Leial I Ll Ll
ooyl Sl diigyde whid I cna wda (Khanna, 1992
Ll o de e Lelaiad] alul)udl QS msli IS Ge
A (15 -14) G pajloci oly5 @iy Lils (60) Lyana
Oo A1 Lladdl o Laaual QLS Go Gad JLEA @ Eua
Js¥1 aill Ligyle st OF ) Ll yudl il o yglals gl
soiuall b gid SBI ail) Ll pelatl) (gstuall 3 gl
oadll giss S S el pre Gl Canls b
Laall @lelill 88y paill B IGY Gl bl
Gl als G ol goime amy (o Boyaall maalially
alall

sy Jalat I cidaa Lalyo (1992) oyiall g al LS
ookl ulall aall Zabslly Lelata¥l Gyl Gl
o ] Laed e ALY e Lalyudl @S Gua (oY)
Jsadl tia e Lladlls bl 4ogyde (goiun dyre Lgiasd
Lol lad) Lwbull Cwudtiul a@d LS Log,day 3latall
Gilis Lo (gsing QLI G Labull mils i dna o(541S)
s ASLially Ul oy Wy ciliy g il gall laliiial s
(%10)s (bla¥l siuwall & QRN oo (%70) @i Lo
cplral) Buclics o0 (AN platll (gstune (8 pgio

Lldas Zlyo" Olgins (1995) useldll Lalyal dulys s
" OLY B ala¥) il Chall Lolall Lalyiall QS duag g
ovlals Gl Al QLSI Lyigyle (gstn diyae J) bua
ikl Gall Clb e e ) IS Hlasl 4ty 4l
AL (5 giane G99 SLSI L yie O Tl yudl guilis & yelils

waad I cdaa (2002) plebe el dulys s
Aall Hydall el Gl QLS o ogal dhigyde (g5t

126

o LayuiS - delaia ¥l Luydll o s 3laiall 1ia o
ball Huaelly ansedl HYI @R YT Lyl lgedl i
Laphll alshlly dclaiadl djaall lalgise Goualy ol
Caally (Jeally 8Ll @ljlgey pailly dlalas¥ly &yl
Llaal) Lladlly dalisadl ddiall &l lgalls Julailly sladin¥ls
.(Jarolimek, 1977, p43) s yolsall

Lueloia¥) Luyilly clulyall Absll Gulaall ali Wi 1ia
Lolall ollgall peadity K50 ¥1 suatell ¥l o (NCSS)
s LpluSls Lt ) Gelaiad) 4oyl alalyud) ans Al
et 1 8L Sl L Go Slegans SN ] dulbl
-(NCSS, 1994) 5515l b de yeudl Junes nlasin¥ly gl

Lol Sy rleiad doladly Dolall alalill celas
Brope S5 Ou)¥) (B8 Llwd) dayell duiblly Lielaiad)
Sl T Blel s Gmpals Liye ssine K| 808 pads
Lebilatis Boladl pgd (e pgoyads paySiiy Glbll @lyud
Ll (osuaill dliy gsinall JIa G0 LgiaSlasy (Lgiddliog
O Lyaad) Sl il Lady (2005 eplally &yl 8,)15)
e ¥ Ol il b s eal Lsl Jiluasll S
sy Al mal Lade OsSH lgaysi Lyl patic
G Al ald il el (Saxily dlially dealll ol s
Wl coa) bl abgiael Lgagke Ll e e pSal)
.(26,- 1997

Lelaiadl Gyl € 4 Loyl juolic Jaidd
Uas il sda st o pulea¥) bl dla yo & Dikglls
alially L@lially  LISEYI Gjlaally abesleadl):
pesiilly daplail) daii¥ly Jiluslly wullgally wilagasills
(1993 s ,als sla 5)

e 9 dall Bolall go (W Jelds Lo Lgy8all waty lia
Jon Oaialdl Qdial O pipll ey lagin @lsdll sues
Cro (5L 85 yal) Baball dualin Ll e (g8t gl W) Lgdyyas
Leilly 8,8 Gaill QLG ey dsmall o Usgudl i
ST pplany Il oY) ugd Sl Gudl) Ll & pandl s el
JLai¥l flae plai ) sude Lo oaill go Lolataly Labow
8.9 iall Soladly (Ll G Jelaills

Spal 0l Lelain¥l Gyl S Ligle paad Iyl
JBY) lia s giiosie (st Ge AISU alul)udl (an
Ligyle suult JI cawa Lalywy (Wait, 1987) oy ali b
L 5,80l Lelaia Y] clafyully Lsalas¥) Gllly aslall oo
Lupodl (0 Calacnadl ¥ Guoliadly ol gl ciuall
Bastall GLYll (b lapsls daels (o Gpekill ddal)
COM | RCHREC I IR [ Y PP RN e PRt g0
asas Al mln Syehl dua GelS Gkl damll Las)
! Csball S g el Slsis G Lilas] Jlo sl
Lelaia¥) alulyudl Gl of Jls iowobad] call (o Gusladls



< (8) oo Lai(24) 5 sl i o (7) 0 Lai (21)
O Ayl il & pglily el i3S (B)gn L (15) 5 celia
Gsiall Gad L (s s g Ly J5¥) calS < Lal o
Baps Lagliinyio ulSa sla¥ly sLjall S Ll o hlaYl

Slia o Gty Gl bl yull Ealdl Galyaial UM Cos
Lelata ¥ Gy yilly Elahyull oS Tigyls (st Luljud Tuoal
Slalyall o matys LSy Lyl Jalall gran o Lkl
(oS casbed) Tazll JLal Gle i LS lael Lyl Gl
9 daibslly duelaiall Luyilly cluwlull S dhgyde (ubidl
O Gl Lol sl Zialpudl s dtloniiion gl duudi sl
g lall (s5tame gl Ll & Jiatid Lgsliilas dulyul) oda
St A LYy DS Gy Basd sl il 1] Laad dayaeg
st o LQ.’J&A G Lpalall o guaill a8 dyaay g dall
Slabal Go Ui diag ol L liay giis,ie days sss o
SN dgl)

Ll 8505 wlin Les piylls 6,85 B Lol lolitals
ilpsins grons paladll Jlao (8 SISl o Lo, el
lia b Blall cluaieal LSlpe malall Jan Gle Lo Loyas
AV Bl Gy LS msl eatan @l ¥l
alaball Jadl Guiadl Sasall Go Jle ssiue M Ly Jouosll
S oy Y il S ) ada 555 iy (L syl
globy ¥ Al Giag Oy ddhbll pgd Gsiae (A pasal
Ltoude s 8550l olgall masli & Luadl Lsayl ullud]
Lelaia¥) Loyl QLS Loy oSl sda dyigyle (soiune ulyd
) i ol ey Oy ¥1 (b alo¥] iyl caall Gkl
Slgast Ge Widally (2005) alad saguadl casll uaf sjlaely
o Lo 0¥ (b Lpyal) i) il (sl sl
oAk dadly e Bysuo slheXy dibigsial duansdi Ay s)ya)
Al yall sy il Sl g Lo Ny o pphaiy digns

gilind g ol yudl USiig

Loy sgh lians Layad olaiM dijnadl 5101 820,80 aas
Glis g el GlGY Liph e Jiy wlaslaal) L
el Jilas o s Jla ¥ s LINA G Glanys (0
(oells wsolade) ELAN sy slady pleinly Sl
.(2004

Ligdall Jon cual alulyy sue mlu cpehl aily
1992 . Jity . Singer & Danlan, 1980, Devison, 1990,)
(2004 . <cliylly 2004 (ac3lls sulados 1997 (sulutes
S eols IS S a8 Ll pudl slgal) 8e1y8 8 DL Gins
Al aloslasdl playiul o mgyud cind iy Dbl Juass
by eyl QLS gugs OF Jal Gas i€l s 3 Lag s
igmdoy dS2 b dyle pSall pulas pds e Sshald) aya
Uiy byl by deabes Gy gyt puad o €l ciugy

“"‘J‘ﬁ

127

Lae Baldl oylidl Wby oubls Tailas b pala¥] ool
Ll (608) oo cugSiy bl dlgdall @ikl Ll
Ligyle (st wpuadl JolS jlas] <yl Taldl culiy @il
Gad Gooly LI Adle of Tulyudl s Soehly (e galll
JEial) giall pgalss (%59,7) pisnis ponlaill (s il
o &l (%15,5) Jhla¥l siwall Lals (%24,4) piis
L sle (i S o Ml Lulin Gl (o guas

Ligyle Ly Lgaua Zulyu (Singh, 2003) fie cijpal LS
el Ciall G douis Gl e desahio dpeglat lse
Afgyiall epil (SMOG) gy Laldl cwasiul  ady
Gotuas Lo Luanlaill slgall o dwlyull s Gl u_\).g.k“g
dalay soladl sda ol ol call Cs (s stws (398 ‘..\a Jle
Apolal) alall b Lo Clunl gl G G (g5 )

st Liyrs I cina (2003) Ll Lalyal Lalys s
owoledl Call Gupall Bl QLS o L0 o gaill gy
o Aoyl e csSiy Bantall Luyall ablY) G Alan)
o Lyl esan OV cueds LS s UL (632)
S dyaadl oIS Hlaal aluaiul iy ol Sle sudigo
g Gl Lsgyle Of dwlyull mln ekl QLS A
529 Syelsl LS (%68,5) sy hla¥l (sstuall 3 LI
) uin g 4 all (gsiae (o sl Wl

st Dyre M mdua Ll (2004) byl culis
o Ll sl Jo¥1 chall Lelata ¥l ailal )l S s
Goius dyral JolS jlal Aulull Gaely AR Juaas
ol S Go Apladie pogual BN Lualy dlliy w4950
Oy Ul itk (100) (oo LsSe e e Ll o3 Sua
L) Tigyle (siome O ) Tulyall @il oplaly ) oda
Loy bl (g siaall & ulS polaall oo LY s Gl o
LS ponlatl] ssinall (8 Lolaid¥) Liliall QIS 4 cals
E¥uns Slhagie G Libaal Ao 3958 agms I il oLal
SLY) mllaly puinll pital (o33 Tl Lae syl Juass
cJHad) g dall (g st mllialy Lig dall (s stiual s

diyre I wisa (David, 2006) sy Lahal dulys s
Slsall sda 82158 e QML 8,08y slall S dig5de (55t
GUS S mnlli oae WSbola (8 Ll Gujlaadl (8 gagds
podials bl Glgis bawsy Llu Go pasai @ HlLasl
goew i padial LS (Fry's Formula) (sl s dise caldl
) t«.u“g Al usas Awlull mls cyelsls  (SMOG)
So laals of dwhyull iy ads w) o Ligsiall Blisios
N PR PPN [P WPCEN PRI N RSO R+ S N
Ll ojlaadl (8 Llhall Lnue dad lS

Sl cdaa dglie Lulyu (Laura, 2007) )oY ali LS
b ¥l sliaslly sbipilly ias aglall i€ L8 Lo ol
Laall clasy « Flesch ials 5 Fry's iy o aladinl



Lioayil pslall 8 L)Y dlaall

oLsal e iUl daiasall da,ully el (Gl Lusl)
il
A bl daaall ablail ) bagie (as (s ball dayo -
Aell Las|
Gl Glagul gue s (B sual g 8l (sotme -
OsSiys Aamill Hlal b dilaud Uiy e gyball o gunill
fg dapute Bilysiane B Ge
W osan il siaedl sag i bba¥l setwel) -
Saclumy in slasialy oadl 8o oo ol
Jib 5 daju (e QLAY Jsany suatys elaal)
el jlal) %40
suic gobinn il (ssiuwall sas el goiwall o
elaodl (o Buclaney ducginns paill 1 of ULl
%40 Ga pali o e BN Jsany suatys
Lol Ll 3 %60
suie i il sstaall sas (el s5tall ¢
099 dandi e laatine dlagiely Gaill 82,8 bl
Lo e Dbl Joany sualys qelasll Suclus
Al jlaal 4 %60 e L s
Gl gl QI say tduhglly Lelaia¥l Lyl Gl -
WM e 2006/2005 (ouy¥1 i palatlls Gl 85050
' cgeebe¥l ) caaall

syl Blodas
tole LaplatEly Ldladl dulyud) suas

ciall Lihglly Leloia¥) Loyill Gl Go goguat day)l -
Lu‘}m& La,Ladl i ‘WL‘Y\ el

plall (Jo¥) <6500 dadlace Lyl daylal) Lol Goplaall -
gl chall Glb imassy 2006-2005 ulull
Abilaall sigr ol

._xL:SJ\ Mj)&cuu )‘9.\5«_:‘91“\.14.14)?\ Lol s_l\)\_u;‘ -

il yud) g
ole @l (aall) oo gll giall dinlys & aldl pal
USall glils Jalatis o) JIa G llig (o LaS 5allall Cam
(Cloze ;i< cisbaly Lol Ll alustaly dagshedl dutayll

Sl S A (s i diynal Test)

gt g Lol yull gatine
b eobea¥) lll chall Dl gran Ealyall et Jaid)
alall s Wm o A il Al Ly eyl
Ly Ay Wil (2453) pasacy 2006/2005 ol
Lalys ot Q| 0¥ el ) il &b Eald) s
g‘sm B Gshall 4 Lele¥l Gyl pEall gea
1ol alass Als o a¥ls plaall (o slsls sl ML“%,

128

el

&l yadt Loguai Losdo (g mlaall sia Gos . raliall alaaly
Qi G Liale Lolaial (3L ol Slenedl lia o W) al,al) bl
polaial Ja of Saldl BaY fun duelasa ¥l Gyl oS il
Sun G olgild Lalall Solall Lo cual Sl sda iy 4
Sl s ol & LAY (i galall £W1g uelall daall
Gl Loudall Lualall Solell Lisas ssine I
Lalall Dlgall Al sa pglsses ssill palsi
Aifigyle el Laide Lesdse Lpyhy Hlaall o Go ol
atiy O Lty Fonitall Joud) 0f ) L 5,081 e Sdd
Lod suat il dga Lpoudt 40y (oo bl yuall Q!
.(Klare, 1088, P. 683) <!l s i (s sius

il duall dubglly Lelaia¥l 4oyl QS oK Ll
8500 sk S ol g (2005) alal 0¥ G alud)
sda Jio shab degsli pewiun Gl s Ol qealailly £ 3l
e slsll bl divgyis (ssiue el Lialall dul)ull
Lo 1iay dongiall il julaal €iSige 5oy ol oo o
Lalydl iad Ge LY D3 G 4 abll Lalyudl sda Ssls
AL

;‘9.‘.49.0

syl sl

chall Gubslly Lelaia¥l Loyl QS Lagyde st b -1
T (b el )

= 0) stuws sic Lolaa] WY @l 3o wass Ja -2
oY A el gl all Gk alays 4 (0.05
Sowiall (M) (535

Leloia ¥l Luyill Gl 8 Lolall ogaill zHus e L -3
G k) wbll @all b e )8all Gkl
Tlgisigslo dajo soud b QL) 3 Lgalise

) Lucal
[ Lyl sia Gpeal s

Lot xS algal dEs Gele culluls sulee eads -
Lgiosde (st dyaadl LuclaiaY)

gabiall Gopatiall sushilly moslill ajliie g Lgolawail =
¥ A bl Jabell gea & Gl il
Bosdiel) clalill Juadl S Jsosl

lia posal Losds (g0 e pSall Lmyag.a [ puali -
LR el el LI

& Lodall Joa alulyus alady slall ofald) pais -
Al &l paten s Ll yudl Jalyally slsell

I JOY { EAFTRPLA]
Al LA josaill Lsmal odll dajull iddgdall -
Lol HLos) Lpendy LoS Lgisautial dagd 3 ) Lggalss



Lo, ¥ el e ylaa) ald eaelas (1) Joaa

Jolas
Lt
84.8
78.8
86.5

(8]

~‘.‘~
waill Plsie el

o2l yilgus Jshll bshas L, ¥ 5,5

ally o)lsedl

Lo oS 4yl 5,510

81.2 Lpaal) Lo ¥) Asull b walall

82.8 ASI L) Jalas
by K sldl) Jolae o (D) Josadl o may

Lol ala¥ Jle ol Jolas Iiag (82.8) 4l dag, ¥ dotll

) s QLS gyl bl Zalyul) sda b doadiuall

A WN PR

Db Y] maan aile o)

P dahydl ohal gaal LAY Gl pea wm
e e paii Gy dilhall maadll 4,k slaiels Wanauas
poes Lgdia Ji paill b i€l Glad) LodSl Buals dayo
Lolye clS Oy n Llo¥l Lol g Gillaws ¥ LolS 4 J5u
SIS 1] Dpailly LY slaa¥l Jalat o3 LS o Saall i Ly
poa s ol ) e dalgte QL Ly sla Sl Lol
Loyl cilS Gumy Gysiall candll ) £ samall Jaga @3 Slodlal)
Aoy B O danp¥) LAY G sl IS dalgll

2ol gl ol i
) saill e Eaulyull o it 2slS
JEel] juaiadl -
A 83) Guiall
A bba ) poulatll Jasuall) asgydell st
L REVEL NI
chall Guihglly Gelata ¥l Lyl QIS Lhg)le (5t
R (PR
1iban Yl dadlaal)
Loball slilaily Lulaadl clawgiall zlatul o
(@) JLadl aladiaf @3 LS addlly Jo¥) Jlgadl Ge Lla)
(S I3l e dla )

lgiiiliog dul yull pils

Luyill QS Lgie sotme L tJo¥ Jlgudl gln
1800, (8l gl ) Call Lkl g Luclaia¥)
Llaall clhawgtall clua w3 (Jliadl lia oe LM

ahla ¥ e duludl Qe alydl ala,al §laedl clal ¥

(2) Jsuall b dnisse o LS pgailis iels dua )Y

“"‘J‘ﬁ

129

Go ool gl LEal @i Wy alatl ¥l peilly sl e
Oleydag 5883l Gy pdilss (ladie S dalyudl patin
(115) pgio dlhs il (300) dulyull G cilys w2

.Uk (185) 5 4k

sl yud) B1oF

(Cloze) jsi& qlaly damll jlodl cabll aasil
ig oY) Lalall o guaill Ligyls (55t dyandl GubiieS
oy Sl o digydall Luldl daliadl cullud) saf 4
aainy ¥y digiaedl ElalSl iy e Sasinadl Lalill diauk
ot chaly Lal iy il T80 8yl Lo sy Sty
gl syisiy il Asguy degdsalls Guall il
cagalls

kg GLOAY) Ly olgha

ablas) Dl e GeSell daxll Hlaal slael Galll Wl
Glasy goane HLI QLS Go Slang gl Go Sdas e yd
Juadll Gluy A& Gy Jo¥) Gplia¥) Gahd o Sua
Gubi w3 Ly 22006 /2005 wlyudl alall e oY)
/2005 alall ¢ro SEI Juadll Llay gl s I G sLaa ¥
oali illy damll HLadl Gt Sledsd s dlig (22006
Gda @iy Ouinteall Jle Sugas Gelall soladl 0588 o) Lle
oS5ty lgsialig ol Lot e SR Qs el JS e LelS b
Saclual dlliy wcida (oo pad JS G Bypa¥ly Jo¥1 olilaatl
Lgdaell GlolSll sue gy iy palll Bliw iy o DL
degone DLLIAY] Ll & sy LS ai JS 8 LIS (20)
QLAY Ge diagly dawled Slll Geuas aladadll oo
Slegdse wal o puile gale pail Jley Al Lk
E

LAY Fls
Loyl paimal da ¥ LAY oguni St (oo aSTall
by lsha Gladl guey Sl G Lelall jogaill Ga
Loxill cljlasls dole diay @l las ¥l slae] byl go LAY
Cmaidoll o e Gle da ¥ ahlaadl Gdse o3 dols Ly
ovlailly ypall Gl maling dsibslly drelaiad) Gyl maliag
Al Jdad e pgililge Il aly ((dawd) pavdes .posdills
ool bayd o Lladly wlSl LY Lalall o pualll
llaadledl geay LY g diglall ouldl Sasell dexl
Aall 1g,kal gl il

LAY bl
olel Gayb o G ablua¥l ald G oSl ps
oo Ledbinl e e b s (Test-R-Test) Lyl
clolas miliiy bl B way il el o Al due

H(D) Jsaad) L ¥ clylaa ) ol



Lioayil pslall 8 L)Y dlaall

Lesdgall Dloa¥l peliyes pies palsival Leiosds 5oy
gl Goiuwall QLS oguai Losdo guo el L3O
Slostall asy LR aladial (Jogol Lae Al el
Sl e Mad Ale¥ ALY e las sl sl
ple JSin Aty (goall) bl (gsiue Gai Sl jud (il Sall
oeld (Sl dyaally palall palsiaas
o 5SSl ) ol sda daldl (gia oF oSay LS
alayiall meiy lgonaiiy ciloslaall dadlas eyl inY G|
ey il alall pgall (Lo Jomall Lialigts lplasials
ple ISy QLI Gins o LS L aill (o dgiaal) LalSl) (ol
Loall) Syl dijnany (Cipally saill) Lupall BUI welsd
dosSs ad e ey sall igms Ji¥) aladial ssu
o Ligylall Bilstine ielad dapmiall sz pgililatul 3 o
L hba ¥l (sl 1ia
Lilaa) U¥s &l Gop8 dags Ja "SI Jlgal) gl
Gl alaye @ (005 = o) WY goime wie
Somial M) (5305 99,8 8 sl i ) dual
Liosdall Aoy zhadul i Jlsadl lia Ge 4N
LYy LeSAl A Ll allaal Lo Lalall o guaill
o Lalyull Tue WY daaall allailY by o Sl
Gosdll HLERY (&) HLast aladtaf iy e, Lexll o las)
RTNPR A (R - EEN R S Ol Slays aasie Gn
Ligydall dajo G Guaodll ol (&) Llaal mls (3) Jsuadl
il MY Lasi il

s, Glaadl alilyai¥ly doleall dlbhagiall 2(2) Joda
ap¥) allaa ¥ e Lyl Lue ol il

Bgiall
¥l el ;
S e sl oAl gl =
gobrall (il oaill

L del)

behas s ¥ 50

23.80 30.4500 300 1
ol filgas Jshll

2478 26.6500 300 dally oyleadl 21
TR I

19.57 39.3000 300 s ol o5t 13
L paennn
Loo, W Aol &j|

2383 376000 300 Y Ml e
Ehuall
2026 30.7500 300 S § samall locgis

ool Lol alladl mea OF (2) Jsuadl G Oty
(Blad) stuall Gad gl Da,¥l o sualll Lisyle (55t
Lsto Ly (30.7500) i S plas bgic o Lgas,
i iy .(20.26) g syl ilaily (%30.75)
Lyl QS b Baelall o guaill G Jo¥) Il L o all)
o ole¥l gl aall Db e 5l dabslly LelaiaYl
Go JT LY bl ssiaall i plis (2005 dab) 0o)¥l
Ayl sda b Tl iyl cusy (%40)

Wait, 1987; ) 0o JS dulyo il po dauill sda (i
1992 .l,5:8 Ayer, 1988; Beck & Mckeown, 1991;
Il digyle (st O Lgailn mash s (2004 els )
s hla ¥l siuall Gaus culS Lgriag A

clls e CaatlBll pamy HEEY A e Babll g3ay ads
UL Lgiaal dajo yuliy Layolics Tigylall psgial L)

omind) ypiial L s all im0 G Gl ool () JLial it 2(3) Jsua

da a) yai X Loadl  Ja giall s
W g (@m0 IO e B e ™
0,0491 o601 o8 4% 3580 185 s 1
23.48 39.10 115 i
18.92 23.70 185 5
01 1517 ; 2
0.0133 5 B oo7 29.60 115 i
26.48 35.60 185 5
077 281 ;
0.0779 0,28 B xx 37.00 115 i 3
2258 22.90 185
0.0901 0125 98 ; 4
2523 22.30 115 i
00 o615 og 2043 2950 1S g
540 20.21 32.00 115 ul ¢

Lgie Lty (32.00) &b dobaall clhugiall cdly dua
(29.50) ,<Sill duleall alhagiadl ol iy (%32)
(%29.5) 4st0 Ty

Tilas! AYs @ld Ligy dba of (3) Jouall G mal,
Lialall Lo saill dbisyde dayo O (0,540) UYA (gxinns dic
SLY mllal il GYERY s dag, ¥ Laxll ollaal



SR sty Sl clebiad) (o ST 8 pall 8oyl g dallaadl 3
comsadll lia

2SI e by Geit ) S dail) sda bl g s
Laalll whyudlly Beldll Cljlpes ale JSay Lupall Gl
e EUY £l et LS (1980 (lasen) Lols S 5,3 Y
Lalyo ) kel L 1day dysailly dsalll slbaa¥) A5, | o<all
Json e Qladl g lall JS cinela o Gos (1987 (Ja)
Ll sia 3 Ligylall (ssiame & Juadl miln Lo oY)
eSHL Ll

b Lalall pogatll zyus gue L SN gl gL
Gl e jolall dabglly delaia¥) Loyl ol
s9ub G4 Sl 4 Lpadge s calu¥) gl ) Caiall

9 lgs e da o
omi JS Ligyle da o plhdial o3 Jisadl s oo LlaW
@ bl sty dAubll e ¥ pegadl Os
) (4) Jsuall o ity LS LI

“"‘J‘ﬁ

daill olylast 4 ,eSdll e LY 5588 Saldl g3
olSial) aalll LY Gl g Ayl sda b daY)
Juaadll (3 5Sdll e OBsis - Dole Bysuay - SLYI O
Sl b ALY gsiee Y L ale JSE oyl
sl Sla¥) Laily plany) s aslalasly Lially ISdiulY)
s (1994 sulies o) Gausas SLEY Ggara B LY
syl Shlges ple Sy B8l Sllge (B Galstan gl
(1991 . ugsmall) Lomla S Lslall

Qi Uil Laatne dinphsy any oY1 goiaall O Loy
Loo alals Ggplis) phane palid Jitodl o SUYI £ o5a Gs
oo Llal oSy dallhedly 8,80 581 Yoo off st
Lo J3iall ks peiliisl plins (piiid oS Lol glans
P S e paie Bl Sy qals B Lle S35
] ple Sy pplan (5 5o

ol Spatas 8l OF M Ll 5 (8 cunad) say g
Juantll Ay Le¥s Ml o T @l o 5 alotal
JCay Gl g Gl g e Leihlge (e 8rhandls Lalud)
oSl Lo lay ale JS& Lyl slsedl &y Gy els
LR Laass 31 alebud) of M (390 1985 el

Lgisigsie da o s Lualall o suaill iy 1(4) Jsda

s paill ci s paill s

L dall das o

Ligoiell dayy Ll

3 1 30.45
26.65
39.30

4 2
1 3
2 4 37.60

oaill lgie

o2l silsas Jshll bshi s s, ¥l 8,
Gadls 9)lsadl

L aa s (5 S L yall 55300

gaat) Lo, ¥1 Ugudl i palal]

LAY gataally wall Bl b Lolgl) Tuihgll gl (o st
i Lile T asl dlidal) dlalye puen b paladll o LS
o il lpols ras poya dlias (¥ petiaadly Gl gall
Gas Ly ¥) palailly Loyl 6500 Yhe 3, ¥ malendl oL
se dalall sda Jio Guiad e So¥) paiaally Y
gl JLall oy 52 ¥ o paladll OF lelis ontalill
GEaT LR Go illy ] Lastll Lkl gl aals
Liyell 4 ghall Glia sla lily sdolaioally Aolll Lol
sie Logiraa QUS| lia b Gigydall dayo 8 slilly JoY)
() galianells Gl gl

oo (@ally wylsells sy ¥) 5,80 Gualll Jsas Ll
sda Jhe @lany Bua ) osm aBd dalylly LA sl
Al Gishio A Lgtalys pials EdbIl e e g sl

Cro tyutg LI Tia o ) damll sda Galdl gyay LS
8 Lalu¥) Jalell gaa & Libslly Lelata ) il
Lymal Lo e dajus sian bl oo Dbl e gasiy
Llially Dyeall piluds pelisions ol il 13 Loy

131

& Laputte Sd Lalall o saaill Of (4) Jsaad) (o Oty
oaill OIS daj pesaill ST O Gua lgtigyle dayo ss
gl oaill cla sumy (Lgins Sl Tyl §,53801) L
oaill N Lyall & slay (@and) Loo,¥) Ysull G polasll)
Jal s (asall Silsas Jshll bishas Zuas¥ 5,41 oYl
(Ladls o)lsell) S il 58 da o o suail)
9 Lgimans @Sl Lupall )58 Guaill Jas Jals
ole Lslilly Jo¥ Lpedl b (sl Loy ¥) Ugudl b lasl)
G lgtinyie das e @Y osalll s b sl
S G, A Y Gl clegssall sda Jio of N
o Lsds Lels otlaall pgiln pils G lan Doy Lt
555 Jliay wils IS So,¥) pataally cdgaall Gu,¥1 s
IS ey S (o Al ighie B Slegdsall sda Jio e
a5l Jhe Sm B, ¥) Dyl Ll ooy syl
L1 G L Ll o ¥1 Ghlsall la G Lol lesa 51
Ol b b Lol Epaadl LY Dol (b B G
(FY abd) Al b Lpale S 5T Jliay (Gl



Lioayil pslall 8 L)Y dlaall

sealyalls golaall

il sl wllo (huhlly Gaist i eres wisin csla s
Gilhy Lelaia¥l aslall (1993) olasles eais (e
dagiball (uadl) dasls Slypdie Lr (1) gy
Ol olee

Ldde s LI<u¥) alyud .(1994). weal @olicy ubie ol

e re SOl s e sl LAY 3y JISiEaY) Siolay

Losiis Lulys ) Uoay aslally (sl mladl
dols Al A Gpadl A alall jengall
Gyl

Lyl pogaill Lgyde ol .(1995).pualyl e uclon
@olae ¥l Jo¥) call Ll e jaall dupall Gl QS
Ayl LIS Bygdie yub lwale Al .oyl Yoy
Gpall Gasla

Tosiall (st LA 8ysall S .(1992) 4ty Jal
Uans 0ol ciuall Blls gl S8 lagioa¥) o uinlls
(D8 gl Lelaia ¥ aslall dales wfgaall Eilany!
449 . a

Gubilly Ll g 850,80 .(1997). weas lll
Olee plailly <&l pedll Diljlge jasht (4 Jaaall
Slas o

Tl Bl aelsd Ui Jwenill ssime .(1980). e oolusen
WS las b Lol dlayoll il o ERTRIP
daols Bygdie e yuiwals Ul . uul] dikiey &l
S

Lelaia ¥l Luyill i€ Ligyle i -(2004) . jue (peliyl)
AL Janas i Lol sill) Jo¥1 Ciall Zabll
“al sl dasla Bedie g prwale dla
o)

ok gl all s Joue -(1985) Lgslhas o ebonall
Bl lesdgo g Lghliil guay Byall ELAN A
e e dasla Bygdie b iwale Ul 558
.5 ,alill

sy el Slulyull galie ((1984) s wolan
Omdlell mlall Hls

132

S lailly Tl B35 ol o3 ) GLal Apwadilly Zsalls
Cro O ale Aualyo ol Ay Cuildell s¥3a (o bl Y ()Y
Lgazontis La)lyd) Jud sl oda dgsde dajuy siun L
) e s O I L 5LEY) G lad LML L
ool QLI auy OF a1y Louitadl Joadl & daeyural)
rill 4 Lgd ol A5 ol g0 Gl e pang g
calls ol ey (Klare, 1988) il digyis dayu (55
Lt S Ly pall Slsall pan i oSl sda s
G i Lahyall Jaball gas i Labslly Llain)
Oailall pastll ol Gle satny ) Glll Solo by
omsad i ) (s0ds ¥ Tdag wegd I HLEAYI e
Ll s o ol sall ol ALY g 3585 Y Linus 4155 alses
Masni palsss iladls Belilly weide phi i cuedi a3
SESIRLI TSI E NURCIRULE) PRV PESGE en v FSpetrier
5elydll (peay JULYI o K0 dalad pgd oSay Lo Y oy s
65 s ol i o paetd Bal S lalasl (oS dpmn Lol
Ll ol iy (1986 ccsane) Tujusll Ge pals) aue
Giady Ol bl pgd st [ pogal maadil d)9pd s Ll
sl masli (8 Lalally Lspill udle¥) plaly ¥ ol
LGpiall il gyde (s (bl Lgionde Ay Bsgdall
Lasasiy Loyl (15 iy Luelata ¥l Lyl € Leias
sl i)
Zaldl osy Lgidilias Lulyall sia mili (Sl s
ok L
Lroyall Sl sal 509 malailly 4pyill 8,05 diyne Sy90e =
Lolis Gl Jaball pon (b Ltosls (ssins
Ljnal Mab Layad o Biaclly cliudl Gacld) dlajall
Lgogaris Ly 8 Gl Sl stoal Lilie 5o
i Ahgly Lelin¥) Lol oS alge slele -
Slals s S A i Lgahiiy Galall (agall
allb cuay  pgilblaialy peloss  pgilyudy bl
sy wilalaily geiaall
Gadl alpdll le oS Al i S5 8ieps -
L ot 1 Glaall Tadly patinall gils Go §ydbiall
JRIIRY
il biall oully il ) s g Blelye -
W



Agnihotri, R.K., and Khanna, A.L. (1992). "Evaluation
the readability of school Textbooks: An Indian
Study". Journal of Reading, 35 (4), pp 282-288.

Beck, I. L., and Mckeown, M. G. (1991). "Social studies
texts are hard to under stand: Mediating some of
the difficulties’, Language Arts, 68(6). P. 27.

David, Daniels. (2006). " A Study of science test book
radability”. Australaian Science Tacher Journal,
vol, 61

Devison. A. (1990). Readability and reading levels. In
Walbery, H.J & Haertel, G.D (Eds). International
Encyclopedia of Educational Evaluation. (pp 362-
364). New Y ork: Pergamon Press.

Jarolimek, J. (1977). Social Sudies competencies and
skills. Macmillan Publishing. CO IUC. New Y ork.

Klare, G. (1988). Readability. In Pearson, P. David
(ED). Handbook of reading research. (pp 681-
731). New Y ork: Longman.

Laura, Chavkin. (2007). " Readability and Reading ease
revisited: State: adopted science textbook".
Clearing House,Val, 1. p,151.

NCSS. (1994). Curriculum Standards for
Sudies, Washigton: NCSS.

Signh, Judy. (2003). " Reading Grade Level and
Readability of Printed Cancer Education
Materials'. Oncology Nursing form. Vol, 30. No. 5.

Singer, H.,, and Donlan, D. (1980). Reading and
Learning fromtext. Little Brown Co.: Boston.

Wait, S. S. (1987). "Text book Readability and the
predictive value of the Dale-Chll Comprehensive
assessment  program, and  Cloze-Doctoral-
dissertation the Florida State University".
Dissertation Abstract International, 48, 2.

Social

“"‘J‘ﬁ

133

Gl QLS (osai Ligyle (ssius -(2003) gL Olalus
ol ddlas G k¥ Guslad] Chiall 5l Gl
dpbsll il dasla Bjgdie yub yriwale dluy
i 2 oulils

dosedn iplgsall (1997) ciusy (Lalls Tyl csaysed)
il Sl o diiluo g 80l dagaunty

Loyl QU dansds Lllas 4wty .(1992) s (olyaal
O b k) il Ghall dbglly Lclata
“al deendl dasla Bysdie g siwale dla
ROREY !

Lowsli Lldat dulyo .(1995) esaly) Loseldl
Y b bl Al Gaall Lolall Lalyaal)
(eolall adly Ml palatll 5,150 dadil] pglatl
.349-319,,- .(3)

sl doayi Belyill Ladls (wbide ((1984) s i
BRPEPRCTIN [ SO PR P[P KA |

Q!

ddae
Glyall

s (1990) iy wlsadys delh cramos wanl (Ll
S e 18yl Welaia Xl ol gall

ks Ll ) poles oS L(1986) b isaas
R HEA N

8,8 &lles Land Luansdi dulys (1991) Ll (g mall
onlie A Y Gusldl Giuall Ll sl dsliall
LS Bosdio b plwabe dluy LuosSall Gadl
o) Dol Ayl

Slaslyl QS £igy8s ((2004) e eills Baold soludo
Sgadl Ko dae oY (B le¥) Gusldll caall
.223-203 0 (o (25)1. ,had dnola cdyga yill

Hewld Gohy Leale dugydall L(1997) Laasne (sulais
205-197 0 4o (121) ¢ 5has iy yill il

QLS E81,a) dajus Ligyde ssias (2003) s (AU
Lyl ablYl A Samd) puoladl chall Gl @l
Loyl LYl daola (Cuall raliall sLy Sgus saatall
Basdiall

all O ot Lgaill clba¥l (1987) Laeal e (S
gade Gila sy Lpbeals Cupaall Ao B ssildll )
L3yl colady dasla Bgdie yae atwale Al

Lolally Lolafl alatitl .(2005) .eolailly duydll )50
palaill dago & dubolly LelaiaX) Lo yill #leial
Ibae palaill Sy paliall Lulall el - pulud)

.QJ‘)SY‘



Lioayil pslall 8 L)Y dlaall

Lol yath 810
o) gt Chiall Lubglly duclaia¥) duy ull Soled joIS LAl
BN fi5je woncillll (555
LIS s Sl s Lgho b "l Apelaia ) A 1" LSS s 83530 e st o e gl Y] il wni
s s imall aladY Gealie Lals LalSy el e Jolas of olie Cslhlls (L) Loyl
¥ Sloatat) 1,30

................. Lugdall creeverrereneneereneopasd] BT 08 i dacd oo .1
e Dl ey Tass of Jud MlS Gaill T, .2

aalia Ll ) el gy ko Ll 855 Yo el pran Sl .3

iy (15) pai JS aleli sded pamiall cigll o .4

LA e Ty ) gy ) Il JUtl) BaY .5

JLs

oY e Laa¥ly gilsall lusay yiuas oy dag,all”
Ol Ssel plasily Jaolil] Gany s

Ut
O Ssasll alustaly dibiall Jusladll Gas magts ua,Y le S OSL¥lg sLe¥lg gilsall hausos shums oy dayyall”
IS Talie SlalSy eyl st Jolady o Ogbami Of dis sa)l dayuell diedle & diagm yi55 oly L) el 138

LERES
cGaigilly mlastl ot ety o S
Sl
Jo¥ Laull
0Bl yilsas Johll Lisha s dus ¥ 8,
......... w’ ic}a‘aaj/ 95(95 .IA[ua‘)S’/ .1.1.':'_9.3)’.‘1.';'5 (_;)A'/).‘abcj ‘_lLu./lg Ub:‘é'/& oledyl [gflc et UK":“” @J)Suaj)’/
o LY 5,5 GeSiie GiliRe wevnnnen. o usad Ly uadll o besisl eevenenn. Lhi Slall lgede dus o lpladl
Logindl Syl vvevnnnn. Soyol iligysl Liyil Lol a9 EHLEN veueennn. sde G gl Cilliig. elally Gusld] Cevernsn. Cmacud
wanial Lysally «stighy adb¥ls silgloneennn. Slbanally Jad Go gde o slall vanennnn. Augintl Saantall §,L8l]s Luysilidsls
o jadly bugiall jadly o psind daniall vevennn. Alaiill
Mol o Jsbll bshi disi eeuennn.. Ay Y 5,5 i ) Lot gl gl e s oyl ilgas Jsbll behi JSi7
oSl yilsas Gajll Aipte (b eeeennn. Lshs Layits s, ¥ 5,50 b5 lgif oenennen. Gl A sl o Gyl Sil5as covennenn. o
Ludy ooyl yilsas Jsbl bshi wevenenn. S gl Loty (8, b e vvvennn. dibio G §)hall dayo (4 GMRY] vevannnn A
5] iy eaveenen. Lecsipll 4B 2l 55l clpin) bd gy 180 joyefl ... 360 Jsblt bshs suc il pilsall coene. o

o iyl Janys " ity " B 38 il Jball B Loty i il Jans Cupaned ] Gt Y

134



“"‘J‘ﬁ

Sl ailt
Lally o ylpall

......... Dlsal) poniy Golrally BilS Laoand ade eeerenn. s USpm0 plsall Jany (ouniall plsal) eeeennn.cloglls
Lfpiall mYlarin s delially delyilherssees EYlaall guan b puilinds ()Y o verennnn dagall 5ylaall Go sluall dais.(Bouniall
ods o élaall evsanen. cn sl Go Gls Lily Ailal jolasl! veuennns. et bl jadii o aadlgh 4ig,Yoveennnn. lais layis
LS ounii in dlysh eevenne. 55ti N Dl plins ALiSs sely5l envennn SEDSIUTRLNSS () I/ RN s [aS. ,olaall
gle vennnans. cuny i) dda gladl 80Li5 s Slai¥S S)is ... o ilei
Balls Slsantls clailly Slawi¥ls Wiss eevenn. Ll (s ] iy Lonlly Cato eoeennne. i s i yoliall e pane s
g Sy lgid S35 Tl 0ds Go 25 Gads b)Y s e (JRI sl esennen ot Liitd clsglly Lyills elall Slo corennn. g
e gano O (CsrSl) saunST ild o Yu Fr3s CananSo ¥ ARL) . puditl] JYE Go Tll (b s Suas (Wl sds ) [ il oY)
Sl o Slaally il G Glei¥] sy i Ao illiy 55 iy Lo Uoliis SliNe angis lao plails Jaxs Lpdl suolic

SN il
i oy s ol s yall &) 510/

(i 400 C5yi i)Y iy eenennn. Liilatall Yol pSs) Luyall oMy Crdiediadle Lupe Uso Ladlell Liin)¥) iSlasll
& Y OlS eyl Lile aenen.... Lrall glos¥l Jb b.dyall Gllls eenennn. ool e cbidls duse pué daodles) eevvenen. A
JTOPIN U TY0LY B/ Y N Sgasis Y @Sa B G lagle cuneene. Aplill (o padily O gubiag e eseeees. )
lad s Lo pagro G5 covesenns. il laiili Bl 1 Go pgasliigeseensses I isdal o Gl S Ciip venennnn. O
LopSall s a9 515 dis wevennn. sl GISall e (3885 [aS .5unls coreenn. Yoo i pglliils ciyll Lyng odesd) vevannn. Lin
1916 ale Slyiis o vervenne i

e Tsgai L sae ¥l 5,5 vevunnen. e pero Glisly el Jhal liss eereenne. wey e Gy Cpend] gl pli
s ilSs il pall annnnn. A S 90 G S L] e oY) giis pli AL Aol Lyadl aeennn. Ssantls
LB S yre Can Ay Aibl) Wilaas Gy Y (6 Tuyall Spiall ) Y e daculadl &, laalt

135



Lioayil pslall 8 L)Y dlaall

&l pailt
bt Liig )3 Aol 3 palailt

diall el o {58 il oy ks [ o Ll Jli

Lia, ¥ Aol vevvnnnn. wilrainall bt b paladl] Loa¥ MJ,S,JJ,)//‘;,;&//, siawdly Gl AiSiShlse JS oy b yd palail
......... osSall o Loyt Lilno dpnally lall vannvnnn o jlially GIaTY) Glbal] gubiiy i ailaolalls vuvennn. i molail] yuiss e
crverenen. Gall Ida L)Y dasSall Zijds s cerennenn. A ils 1S5 Sl G e varnnann. Gisda didy paiisladll Lo JLiN
cAaLsi¥y Coiladlls 5 eeseen apatalls Gaill O GblseS uals Gas

S gy pl Gum B aeeennn. POV NN NP YIEN 75 (ST IR R A oY i il Yl madis

Gaily ddg (veeerenen ootolS) i cid gy il lail] f 50 annnnnn. sl il BN iy G dry Zeveeennns AU yalls. LS| guant
Lygildl] Al yall i e lil] bl gabsiny s 5 Mal) padailf dhs yo5 . Layliy (I Sgall (sutn] (e varennnn. arigall e, il 3STe sl
il gy sl Gl cn Slaolad) saal Gaily O

136



150-137 2008 .2 suc 4 wlas syl pslall 3 &, ¥ Aaall
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M obile Phone Addiction and its Relationship with Self-
discloser among Sample of Students from University of
Jordan and Amman Al-Ahliyya University

Amjad Abu-Jedy, Faculty of Art and Letter, Amman Al-Ahliyya
University, Amman, Jordan.

Abstract: The purpose of the study is to investigate addiction to mobile
phone and its relationship with self-discloser among sample of
students selected from the university of Jordan and Amman
Al-Ahliyya University.

It also looks at the characteristics of addicted persons.
highlighting the main aspects of their addiction. for what purposes
mobile phones are used. and the time spent in using mobile phones.

To achieve study goals. the researcher developed mobile phone
addiction scale. which had an appropriate validity and reliability
indexes. a sample of (480) male and female students were selected

during the first semester in 2006\2007 academic year.
The data analysis reveal ed the following results:

- Addicted persons comprised (25.8%) of the total sample.

- The percent of addicted females was twice as more than males.

- There is a significant difference in terms of addiction related to
the field of study. Students of humanities have higher addiction
level than natural science students.

- There is a higher level of addiction amongst private university
students and public university students.

- There is a significant relationship between mobile phone

addiction and self-discloser. the correlation coefficient

was(0.668)
.(Keywords: Mobile addiction, self-discloser, university students).
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charged particles) and neutrons (neutral particles)
with electrons (negatively charged particles)
orbiting that nucleus. How certain are scientists
about the structure of the atom? What specific
evidence do you think scientists used to determine
what an atom looks like?

7. Science textbooks often define a species as a group

of organisms that share similar characteristics and
can interbreed with one another to produce fertile
offspring. How certain are scientists about their
characterization of what a speciesis? What specific
evidence do you think scientists used to determine
what a speciesis?

It is believed that about 65 million years ago the
dinosaurs became extinct. Of the hypotheses
formulated by scientists to explain the extinction,
two enjoy wide support. The first, formulated by
one of group of scientists, suggests that a huge
meteorite hit the earth 65 million years ago and led
to a series of events that caused the extinction. The
second hypothesis, formulated by another group of
scientists, suggests that massive and violent
volcanic eruptions were responsible for the
extinction. How are these different conclusions
possible if scientists in both groups have access to
and use the same set of data to derive their
answers?

166

9. Some claim that science is infused with social and

cultural values. That is, science reflects the social
and political vaues, philosophical assumptions,
and intellectual norms of the culture in which it is
practiced. Others claim that science is universal.
That is, science transcends national and cultural
boundaries and is not affected by social, political,
and philosophical values, and intellectual norms of
the culture in which it practiced.

If you believe that science reflects socia and
culture values, explain why. Defend your answer
with examples.

If you believe that science is universal, explain
why. Defend your answer with examples

10. Scientists perform experiments/investigations when

trying to find answers to the questions they put
forth. Do scientists use their creativity and
imagination during investigations?

If yes, then at which stages of the investigations
you believe scientists use their imagination and
creativity: planning and design, data collection,
after data collection? Please explain why scientists
use imagination and creativity. Provide examples
if appropriate.

If you believe that scientists do not use imagination
and creativity, please explain why. Provide
examplesif appropriate.

Adapted from (Lederman et al., 2002)



observing what happened to the finch population
over the years and thus they are gathering
evidence to formulate their hypotheses. Inferences
are interpretations of those observations. Again,
students are reminded that they should formulate
their hypotheses based on their inferences of
gathered observations.

The TA asks the students to search for examples
from the activity that demonstrate the inferential
aspect of NOS.

(2) The Tentative Nature of Scientific Knowledge

Have students look in their chart again and ask
them if any non-supportive evidence of the
hypotheses is found. If such evidence is available,
ask them what will happen to such a hypothesis(s).
The TA should scaffold students to say that such a
hypothesis should be discarded, (ask them why). If
such evidence is unavailable, ask what will happen
to such a hypothesis, (the hypothesis must undergo
further investigation).

The TA now poses the following questions: “Does
scientific knowledge change, or is it absolute? For
example, once a theory such as evolution or plate
tectonics has been developed, is it subject to
change? Explain why or why not? Give examples
if possible.”

The TA then asks “The history of science is full
with examples of scientific theories that have been
discarded or greatly changed. The life spans of
theories vary greatly, but theories seem to change
at one point or another. And there is no reason to
believe that the scientific theories we have today
will not change in the future. Why do we bother
learn about these theories? Why do we invest time
and energy to grasp these theories?’

The TA awaits students' responses.

Yes. Theories and laws are tentative and subject to
change with new observations and with the
reinterpretations of  existing  observations.
Scientists are never completely sure of anything
because negative evidence will call a theory or law
into question, and possibly cause a modification.
For example, while the theory of plate tectonics is
widely accepted, it never completely ruled out the
two previous dominant theories (continental drift
and sea-floor spreading) that explained dynamics
of the earth.

Appendix 3: Implicit Lesson Plan
First Finch 20-minute Discussion

Instructor should help students brainstorm for
possible hypotheses. Pick out two or three and write
them on the board. Try not to choose the mainstream
hypotheses (especially beak size). .

Alsaidi
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Questions:

What makes a good hypothesis?

What does it mean to be testable?

Why should you think of multiple hypotheses?
Second Discussion (20-minutes)

Brainstorm with the students about your earlier
hypotheses and about the data they might need to
support or disprove those hypotheses. Focus on
graphing. Pick a

hypothesis and draw the ideal graph to support or
disprove it. This will help the students acquire the data
they need.

Questions:

What data would you need to support or disprove these
hypotheses?

Do you have the data you would need in the finches
dataset?

What would your graph need to look like?

Appendix 4: Views of nature of science

questionnaire, Form C (VNOS-C)
VNOS-Form C

1. What, in your view, is science? What makes science
(or a scientific discipline such as physics, biology,
etc.) different from other disciplines of inquiry
(e.q., religion, philosophy)?

N

. What is an experiment?

Does the development of scientific knowledge
require experiments?

If yes, explain why. Give an example to defend
your position.

If no, explain why. Give an example to defend
your position.

4, After scientists have developed a scientific theory
(e.g., atomic theory, evolution theory), does the
theory ever change?

If you believe that scientific theories do not
change, explain why. Defend your answer with
examples.

If you believe that scientific theories do change: (@)
Explain why theories change? (b) Explain why we
bother to learn scientific theories? Defend your
answer with examples.

5. Isthere a difference between a scientific theory and a
scientific law? lllustrate your answer with an
example.

Science textbooks often represent the atom as a
central nucleus composed of protons (positively
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Erlbaum.
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239-245.
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teleology in  reasoning about biological
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Tutoring Systems (pp. 228-296).

APPENDICES
Appendix 1: Selected Itemsfor both VNOS-C and D
VNOS-D (Inferential NOS)

4. (d) How do scientists know that dinosaurs realy
existed?

(b) How certain are scientists about the way dinosaurs
looked?

5. In order to predict the weather, weather persons
collect different types of information. Often they
produce computer models of different weather
patterns.

(@) Do you think weather persons are certain (sure)
about the weather patterns?

(b) Why or why not?
VNOS-C (Tentative NOS)

(6). After scientists have developed a scientific theory
(e.g., atomic theory, evolution theory), does the
theory ever change?

e If you believe that scientific theories do not
change, explain why. Defend your answer with
examples.

e |If you believe that scientific theories do change:
(a) Explain why theories change?

(b) Explain why we bother to learn scientific theories.
Defend your answer with examples.

(9). It is believed that about 65 million years ago
dinosaurs became extinct. Of the hypotheses
formulated by scientists to explain the extinction,
two enjoy wide support. The first, formulated by
one group of scientists, suggests that a huge
meteorite hit the earth 65 million years ago and led
to a series of events that caused the extinction. The
second hypothesis, formulated by another group of
scientists, suggests that massive and violent
volcanic eruptions were responsible for the
extinction. How are these different conclusions
possible if scientists in both groups have access to
and use the same set of data to derive their
conclusions?
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Appendix 2: Explicit Lesson Plan

Objectives:

= Students will be able to understand the tentative
and inferential aspects of the nature of science.

= Students will be able to relate the Galapagos Finch
activities to aspects of the nature of science.

= Students will be exposed to the explicit approach
of teaching the nature of science.

Procedures:

= The TA introduces the primary objective of the
finch activities: “It is your job to determine what
happened to the finch population by forming
hypotheses and using relevant data to support these
hypotheses.”

=  Students do Activity #1 (formulate hypotheses
based on the four given explanations).

(1) Observation and Inferences

= Examples: The TA introduces the following two
examples to demonstrate that inferences can be
made about an incident even if no witness is
present.

0 Forensic scientists gather evidence of a crime seen
after the crime has been committed.

0 Adry spot is found after a rainy day, how? A car
must have been parked in that spot.

= The TA then hands students a chart. The chart

includes the following columns: selected
hypotheses,  supporting  observation,  non-
supporting  observation, and  interpretation
(inference).

=  The TA then tells the students that what they have
been doing is gathering evidence to either support
or refute their scientific claims (hypothesis). Then
students are asked: “ What is the evidence they
have collected based upon?”

= The TA should scaffold students to say the
evidence is based on observation. Then the TA
asks the students what particular senses they used
to observe the data, for example, the sense of sight
(the TA awaits students’ responses).

=  Then the TA poses the following question: “What
happens after a scientist observes evidence of
something?’ The TA scaffolds students to say they
would interpret the evidence.

=  The TA now asks students to differentiate between
observations and inferences.

0 Science is based on both observations and
inferences. Observations are gathered through
human senses or extensions of those senses. For
example, students should be reminded that they are
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inquiry activities and teaching about science content and
process skills” (Khishfe & Abd-El-Khalick, 2002, p.
573). The Sruggle for Survival finch activities
emphasized content as well as science process skills for
implicit and explicit groups. The quantitative and
qualitative results of the study indicate that the implicit
group students’ views regarding the target aspects of the
NOS did not improve. However, when explicit
instruction of the target aspects of the NOS was
embedded within these activities, the outcome was more
promising. This finding is consistent with Khishfee &
Abd-El-Khalick (2002) and Akerson; Abd-El-Khalick
& Lederman (2000).

Finally, the results suggest that explicit instruction
is a more effective method for developing college
students' views of the NOS than the implicit approach.
There was a statistically significant difference between
students  post-questionnaire  views and  pre
guestionnaire views in the explicit group for the target
aspects of the NOS. Pre- and post-questionnaire views
of students in the implicit group, however, did not
reflect a statistical difference. This finding is consistent
with that reported by Moss; Abrams & Kull (1998) who
carried out an implicit approach that used only inquiry-
based activities to teach secondary students about
aspects of the NOS.

Students' Findings group were not surprising. The
implicit approach stipulates that students will develop
an understanding of the NOS just by being involved in
inquiry-based activities and learning about science
process skills. Thus the findings from the implicit group
have undermined the central contentions of the implicit
approach.

Recommendations

This study outlines the following implications and
venues in regards to future research. First, the results of
the present study suggest that teaching aspects of the
NOS could be achieved through short intensive
discussion when embedded within a framework of
content-related inquiry activity. This study emphasized
only two aspects of the NOS, however the implication
for science educators and science teachers (in K-12 and
colleges) is that additional aspects of the NOS could be
taught using a similar approach in order to evaluate
effectiveness. Furthermore, the findings of the study
offer aresearch venue for science educators to do more
research to evaluate whether short intensive discussions
that are repeated for multiple time periods are more
effective than separate and independent courses when
more aspects of the NOS are incorporated within a
content-related inquiry-activity over a semester-long
course. The findings of the study should also encourage
science teachers in middle and secondary schools to use
science inquiry-based activities more effectively.
Teacher-facilitated discussion, even as short as 10
minutes, may be used for productive lecturing about
some aspects of the NOS. However, science teachers
should be reminded that teaching aspects of the NOS is
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most effective when it is embedded within an inquiry-
based activity. Most importantly, science teachers must
know when and how to effectively contextualize aspects
of the NOS into such activities.

Second, the findings were limited only to students
who were enrolled in an introductory biology course.
Views of the NOS of this student population are not
representative of any other population. Therefore, more
studies that use explicit instruction of NOS with
different populations are desired to establish the validity
of the present results. Third, more research is needed to
assess the effectiveness of teaching aspects of the NOS
when it is contextualized into a conceptua change
approach, which itself is well-supported by the literature
(e.g. Akerson et al., 2000; Khishfe & Abd-EL-Khalick,
2002) as an effective approach to facilitate change in
views of the NOS,

Finaly, the interview results of this study indicate
that some students attributed changes in their views of
the target aspects of the NOS to the Sruggle for
Survival program. Therefore, further investigation of
how technology may help students to technology’s
potential to help students enhance their views of the
NOS is needed.
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knowledge (theories and laws) are subject to change and
validated their responses with rich examples. One
student in particular showed more informed views than
the other two: “Scientific knowledge is always subject
to change because, in the world of science, nothing is
proved, it is only supported. History attests to this with
such ideas as Lamarkism and the belief that the world is
flat” (19, post-intervention). Students also demonstrated
informed views regarding the mass-extinction dinosaur
controversy. They pointed out that both explanations
were possible because scientists interpret  data
differently. “Yes [both explanations are possible]
because it shows how much mystery is involved in
interpreting what one calls the data. It's the same thing
as when two people see the same event and have two
different stories about what happened” (17, post-
intervention).

Interestingly, this group of students attributed the
change of view between pre- and post-intervention
responses to the Galapagos Finch laboratory activity. In
regard to the inferential NOS, one student said:

| guess the finch thing [changed my view] ...
especially when we had to look at the weather pattern to
see what caused some finches to die...It said that the
scientists had no idea what was going on then, and that
influenced me to believe more that they really did not
know 100% what was going on (17, post-intervention).

Another student confirmed, “We discussed it [the
finch activity]. It probably had a greater effect in
general—just being able to think” (18,post-intervention).
On the subject of the tentative NOS, students also
attributed the change in views to the finch activity, as
one student wrote “the lab in general and the finch
activity where we had time after the activity to discuss
different peopl€’' s opinions. It was also more interactive,
attention-grabbing and user-friendly” (19, post-
intervention).

Discussion, Conclusions, and Recommendations

Discussion

What distinguishes this study from previous onesis
that the findings here provide evidence that teaching the
NOS can be achieved through short intensive discussion
and does not necessarily require separate and
independent courses similar to those developed by Abd-
El-Khalick & Lederman (2000) and Kenyon &
Chiappetta (2003). This is not to say that universities
and colleges should not develop separate and
independent courses to teach students about the NOS;
however, universities and colleges may no longer need
to alocate an entire course or semester to teach the
NOS. Thus, a mgjor finding of this study provides an
immediate solution for universities and colleges which
often cite time limitations as the reason for not
incorporating the teaching of the NOS into their
curriculum.

The present results were influenced by four factors,
al of which are well-documented in relevant literature
(e.g. Khishfe & Abd-El-Khalick, 2002; Abd-EI-Khalick
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& Lederman, 2000; Lederman, 1992). The first was the
duration of the intervention. Though the two targets
aspects of the NOS were taught to the explicit group for
only 40 minutes, or 20 minutes each, positive results
were attained.

The second factor was the TAS educationa
background. The TAs came from different NOS and
teaching experience backgrounds. The researcher
attempted to control this variable by developing alesson
plan for each group. However, the TA may have used
his’her prior teaching and NOS experience during the
delivery of the lesson plan. This definitely could have
affected students' responses to the questionnaire:
students with a more experienced TA may have
demonstrated a better understanding of the targeted
aspects of the NOS due to possibly enhanced
instruction.

The third factor is the use of technology. Based on
the assumption that the technology used (Struggle for
Survival) is not a biased program, it may have
negatively or positively influenced students views of
aspects of the NOS. Students who had a positive attitude
toward technology may have thought of it as an
effective learning tool and may have used technology to
develop various scientific inquiries and process skills.
At the same time, students who had a negative attitude
toward using technology may have found it hard to
develop scientific inquiry and process skills, and
ultimately not been able to understand how aspects of
the NOS and such skills are interrelated.

The final factor is that more students demonstrated
an informed view of the inferentiadl NOS in their
responses to and discussions on the dinosaurs
guestionnaire item 5a and b (Form-D) than on the
weather prediction questionnaire item 4a and b (Form-
D). This supports the conclusion that changes in
students' views of the NOS depend on the content and
context in which aspects of the NOS are taught. This
factor is consistent with what Khishfe & Abd-El-
Khalick (2002) reported.

Conclusions

The results of the pre-questionnaire for both the
explicit and implicit groups demonstrate that a majority
of the students held naive views of the two target NOS
aspects. These results are consistent with those from
previous studies that evaluated college students views
of the NOS (eg. Kenyon & Chiappetta, 2003;
Scharmann, 1990) and those that evaluated elementary
and secondary students’ views of the NOS (e.g. Bady,
1979; Meichtry, 1992; Tamir & Zohar, 1991; Lederman,
198643, 1986b; Khishfe & Abd-El-Khalick, 2002). These
results demonstrate that a tremendous effort is still
needed in order to accomplish the goal of the current
science education reform regarding the improvement of
students' views of the NOS.

In addition, the results further support and confirm
the claim that effective teaching of the NOS is achieved
when its instruction is “contextualized and woven into
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result laws are not subject to change but theories are.
One student said, “I don’'t think they will move a law
back to a theory. To me, a law has been proven. But
theories haven't been proven yet. It could change in the
future” (16, post-questionnaire). In addition, students
were not able to understand how two scientists could
interpret the same set of data differently (item 9, Form
C). One student said, “I just don’t see how one can say
it was a volcano that erupted and here he says a
meteorite killed them” (14, pre-questionnaire).

Explicit group, naive to naive. The responses of
the students in the explicit group whose views did not
change from pre- to post-questionnaires also reveaed
interesting trends in student conceptions of the NOS.
Some were similar to those of the implicit group. Even
though the former were exposed to intervention, their
views for the most part remained the same. Regarding
the inferential NOS, two of the three students selected
for the interviews reported naive views. They believed
that weather persons base their prediction of weather on
previous events (observation) and therefore are rarely
wrong. One student stated, “Weather persons are pretty
certain because | watch the news and 99% of the time
they are right. Because | have not seen them make many
mistakes’ (110, pre-questionnaire).

In the case of the dinosaur scenario, this group of
students believed that scientists were fairly certain about
the existence of dinosaurs because of fossils. However,
on further probing during the interviews, these students
did not appear to understand the difference between the
way scientists describe the appearance of dinosaurs
(inference) and fossilized bones on which such
descriptions are based. For example, one student
claimed that scientists collect enough fossils that they
can put together a good example of how dinosaurs
looked. The researcher asked the student, “How certain
are scientists about the classification—skin texture and
color of dinosaurs, for example?” The reply was,
“Scientists are very certain about the texture of their
skins and sizes as well as the classification of dinosaurs
because they found skeleton models deep down in the
earth or just found different fossils’ (110, post-
guestionnaire).

Implicit group, naive to informed. Students in the
implicit group whose views changed from naive to
informed revealed dlightly different conception patterns
from those of the previous two groups. Analysis of the
post-test questionnaire and interviews showed that this
group understood the distinction between observations
and inferences. They seemed to comprehend the role of
inference in developing scientific constructs. Those
views didn't exist in the pre-test questionnaire. For
example, on the topic of weather persons predicting the
weather patterns, this group of students typically
responded that weather persons based their predictions
on knowledge, current and previous evidence, and
experiences (observation), to predict weather patterns
(inference).
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They are not certain when predicting weather
patterns. They are certain to a degree based on
knowledge and previous experiences. Their educated
predictions support but are not 100% certain. You can
never be 100% certain, that's why they are caled
predictions (11, post-questionnaire).

Explicit group, naive to informed. The post-
intervention views of the explicit group showed more
informed understanding of the target aspects of the NOS
than the other groups. Students in this group were able
to adequately understand and appreciate the role of
observation and inference to develop scientific
constructs in the context of weather predictions. In
addition, they were able to realize that theories and laws
are not absolute. This group of students used more
sophisticated and scientific terms and phrases explicitly,
such as “observations’, “predictions’, “collecting data’,
and “generating hypotheses’, than the previous group.

In response to the question, “How certain are
weather persons in predicting the weather?’ students
were able to recognize the role of observations in the
development of scientific constructs. One student noted:

| don’t think you can ever be truly certain about
predicting the weather, because it is something that in
no way can be controlled. By studying and observing
the weather over time, you are able to see patternsin the
weather and are able to predict how the weather is going
to be based on these patterns (18, post-intervention).

In addition, students in this group provided rich
examples of how uncertain weather persons could be of
their prediction, thus reemphasizing the role of
observations and inferences in the development of
scientific  constructs.  For instance, one student
articulated, “Weather persons have an idea about the
weather patterns, but they don’t know the scenario of
the weather at any given time. They can see the weather
patterns for the condition of a tornado but don't know
for sureif atornado will occur” (17, post-intervention).

In response to the questionnaire item about
dinosaurs, the students expressed a similar informed
understanding of the inferential NOS. They noted that
scientists use evidence such as fossils and radiocarbon
dating to infer dinosaurs existence and their physical
appearance. They also noted that scientists are not
certain about dinosaurs physical appearance and that all
scientists can do is to deduce the appearance of
dinosaurs from the evidence they have gathered
together, in an effort to construct a probable model. For
example, one student responded:

Scientists are very uncertain of how dinosaurs
looked. Some believe that dinosaurs had scaly skin just
like reptiles today. However, many scientists believe
that some dinosaurs have feather-like structures. At
best, all theories are educated guesses based on
observations (19, post-intervention).

Post-intervention views of the same students
regarding the tentative nature of scientific knowledge
are more informed than those of the previous group.
Students were able to articulate that scientific



change as new information and technologies emerge, as
evidenced in the following response:

Theories and laws are constantly changing because
we are constantly studying and learning new things.
With more knowledge we can clarify and better
understand our theories and laws. We bother to learn
theories and laws in an ongoing attempt to understand
the world we live in (E22, post-questionnaire).

Furthermore, in response to item 9 (Form C),
students demonstrated an informed view of the tentative
NOS. Students believed that a scientist’s individual
interpretations and perspectives were considered when
an inference (possible causes of dinosaurs' extinction)
must be drawn in the absence of direct observation (a
complete skeleton of a dinosaur). As one student wrote,
“It is about interpretation! The scientists infer some data
as true and some as false, and as a result, they interpret
differently the data and ideas that are accepted and
rejected” (E11, post-intervention).

The “uncategorized” student responses. The
majority of pre- and post-questionnaire responses from
both groups fell within the “uncategorized” group. This
was not a surprising result, since there is great
variability in the sample's science education
background, and aso because of limitations of the
VNOS instrument used in the study.

“Uncategorized” views are those responses in
which a student articulates informed views in one item
and naive views in another item for the same aspect of
the NOS. As a reminder, items 4a and b and 5a and b
from VNOS-D (Form D) were used to assess students
understanding of the inferential NOS, and items 6 and 9
from VNOS-C (Form C), the tentative NOS. As an
example of “uncategorized” view, one student
responded to item 4a and b, “No, they base their
judgment on past weather patterns and how the weather
acted then. They just look at how the weather was when
the conditions were the same in the past and use their
best judgment” (E106, pre-questionnaire). This response
was somewhat informed because the student
distinguished between what was observed (past weather
conditions) and what was inferred (judgment) as well as
elucidated the uncertainty of predicting weather
patterns. However, the student failed to recognize the
inferential nature of scientific knowledge (observation
and inference) in item 5a and b. The same student
replied, “They have found fossils of the dead dinosaurs
in the ground. They are fairly certain but it realy is only
a theory and can change at anytime. | know they now
think that velociraptors had feathers so it must be a
constantly changing theory. A second student responded
to items 5a and b, “They know from the dinosaurs
remains, fossils. | think they are at least 80% certain
from the way their fossils were arranged” (IM81, post-
guestionnaire). Again, in this first response the student
was able to differentiate between observations (fossils)
and inferences (“80% certain” of dinosaurs
appearance). However, this student failed to recognize
the inferential nature of scientific knowledge when
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answering item 4a and b: “No, weather persons are not
certain, because their instruments predict the weather
and it is never 100% sure. An example would be when
the weather channels say it is going to rain and it does
not.”

One student wrote, “Technology and techniques
improve. It helps us understand the world around us; for
instance, why we don’'t float off the planet” (IM66,
post-questionnaire). This student indicated that only
with the advancement in technology and techniques
does scientific knowledge change. Although the student
held an informed view about the tentative NOS, the
student was not able to say how. Advancement in
technology is not enough for scientific knowledge to
change. Scientific knowledge could also change as a
result of discovering new knowledge (laws or theories)
or reinterpretation of existing knowledge. The student
also failed to give examples supporting the answer.
Another student wrote, “Scientific knowledge is aways
changing. Research is continuous. It brings up new
concepts/idess. It tells us why things happen as they do.
Example: evolution” (E114, pre-questionnaire). Again,
the student did not elaborate why scientific knowledge
changes

Research Question Three (RQ3): Do students' views
of the target aspects of NOS change as a result of
the explicit, inquiry-based approach?

RQ3: Semi-structured Interviews

This section highlights the student interviews,
starting with students from the implicit group whose
views did not change from pre- and post-intervention
followed by students from the explicit group whose
views also did not change. Next, the responses of
students whose views did change from pre and post
guestionnaire, starting with the control group and
followed by the explicit group, are analyzed.

Implicit group, naive to naive. Students of the
implicit group whose views did not change reveaed
very repetitive patterns. In their response to items
concerning the inferential NOS, students explained that
just because weather persons went to college, they were
capable of accurately predicting weather patterns. As an
example, a student wrote, “I think they are pretty
certain. They have been studying weather for a while
and can predict it pretty accurate’ (14, post-
guestionnaire). These students failed to understand that
weather persons use weather patterns or previous events
as observations tools to infer the weather conditions for
a particular day. Though they indicated that weather
persons depend on previous events in their attempt to
predict the weather patters, they failed to make a
connection between weather patterns (what was being
observed) and how the weather will be in the future
(what was being inferred).

With reference to items targeting the tentative
nature of scientific knowledge, students disclosed a
common misconception that laws hold a higher status
than theories and are considered proven facts, and as a
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that there was a statistical significance between implicit
and explicit groups for both target aspects of the NOS,
yielding (p < 0.02) and (p <0.002) for both inferential
and tentative NOS, respectively (Table2a & b).

Table 2a: Theinferential NOS (Post-questionnaire)

Category
Group R Not Total
Informed Naive Categorized
Implicit 26 24 47
Expected Value 31.929 16.167 48.904 97
(%) 2680 24.74 48.45
Explicit 57
16 74
EXpeCE;S)V‘"’" ve IO 23833 72006 143
’ 11.19 51.75
Total 83 40 121 240
Statistics DF Value Prob
Chi-square 2 8.3424 0.0154
Table 2b: The Tentative NOS (Post-questionnaire)
Category
Group . Not
Informed | Naive Categorized Total
Implicit 22 33 42
Expected Value| 31.121 | 22.633 43.246 97
(%) 2268 | 34.02 43.30
Explicit 55 23 65
Expected Value| 45.879 | 33.367 63.754 143
(%) 3846 | 16.08 4545
Total 77 56 107 240
Statistics DF Value Prob
Chi-square 2 125156 0.001

The number of students with informed views
regarding the inferential NOS increased from 39 (27%)
to 57 (37%), whereas the number of naive views of the
same target decreased from 43 (30%) to 16 (11%) in the
explicit group (Table 2a). The number of students who
articulated informed views regarding the tentative NOS
in the explicit group increased from 36 (25%) to 55
(37%) and the naive views decreased from 48 (34%) to
23 (16%) (Table 2b).

Research Question Three (RQ3): Do students’ views
of the target aspects of NOS change as a result of
the explicit, inquiry-based approach?

RQ3: Qualitative Results

Students' Post-intervention Views of the NOS.
Post-intervention NOS views of students in the explicit
group were datistically significant in  both the
inferential and tentative NOS.

The inferential nature of scientific knowledge. In
contrast to the pre-intervention, the results of post-
intervention showed statistically significant differences
between the implicit and explicit groupsin regard to the
inferential NOS (Table 2a). The number of students in
the explicit group who reported informed views
increased from 27% to 37%, while the students giving
naive responses decreased from 30% to only 11%.
Interestingly, the number of informed views among
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students in the implicit group also underwent a dight
change, increasing from 19% to 27%. To items 5a & b
(post-questionnaire) student IM21 responded, “They are
not certain when predicting weather patterns. They are
to a certain degree based on knowledge and previous
experiences. They are educated predictions with support
but not 100%.” When further probed during the
interview with the question, “What type of information
do weather people use to predict weather patterns?’ this
student articulated a more informed view regarding the
distinction between observation and inference:

Research from the past, like past experiences,
things that have happened over time (observations).
Seeing this weather pattern happened and this is what
happened when it rained. Things like that are used to
predict things that happened over and over again.
They're just patterns, overall patterns that they can use
to predict what will happen (inference), like what the
weather will be for tomorrow (11).

A noteworthy finding in the explicit groups post-
intervention views regarding inferentiadl NOS was
students ability to provide a richer, more pointed,
informed response, as compared to pre-questionnaire
responses, on the questionnaire items concerning
dinosaurs, but not on questionnaire items concerning
weather patterns.

As an example of a richer response to the
guestionnaire items about dinosaurs, one student noted:
“Fossils have been found... [scientists are] quite certain.
Using computers and the fossils that have been found
scientist are able to construct life-like models of the
animals’ (E16, post-questionnaire).

In response to the questionnaire items about
weather patterns, some students views explicitly
articulated “scientists use observation” to describe what
weather persons’ predictions are based on. An example
includes the student response:

Weather predictions are made strictly by observing
patterns of previous weather meteorological events; no
one can [be certain of weather predictions] because we
can only make predictions based on the probability of
weather patterns, [which is] based on our previous
observations of meteorological tendencies (E98, post-
guestionnaire).

The tentative nature of scientific knowledge.
Compared to pre-intervention data analysis, the post-
intervention results indicate a statistical significance
between the implicit and explicit groups (Table 2b). For
the tentative NOS, the number of informed responsesin
the explicit group rose from 25% to 38%, whereas the
number of informed responses in the implicit group
decreased from 29% to 23%. Similarly, the number of
naive views in the explicit group decreased from 34% to
16%, and in the implicit group increased from 25% to
34%.

Most students demonstrated more informed views
of the tentative NOS after the intervention, as compared
to their views prior to the intervention. These students
responded that both theories and laws are subject to



compare the present situation with similar situations in
the past. They are usually educated enough to make
logicl and usually accurate assumptions and
predictions (IM 30, pre-questionnaire).

Some students explained that weather persons were
not accurate in their predictions of weather patterns,
which may indicate some informed understanding of the
inferential NOS. For example, one student noted, “No,
they look certain so they can keep viewers believing and
watching them” (E136, pre-questionnaire). However,
during further probing in the interview, the student
articulated a naive understanding of the distinction
between observation and inference when asked, “Why
do you think weather persons are not accurate in their
prediction of weather patterns?’ The student responded:

| would say that... after a while, if you are wrong
over a certain amount of times, you begin to lose
confidence in yourself. They have to do their job, so
they have to make predictions—that’s what they are,
basically just predictions (110).

This response demonstrates a naive view because
the response lacks explicit mention of the role of
observation and inferences in developing scientific
knowledge.

Students’ views about the way dinosaurs looked,
targeted in items 4a and b (Form D) also indicated lack
of understanding of the inferential NOS. Most students
believed that scientists rely on fossils to conclude the
existence of dinosaurs, which shows that students have
an informed view of the role of observation in the
development of scientific knowledge. However, prior to
the intervention, the majority of students across both
groups suggested that scientists were certain about how
dinosaurs looked, which indicates a naive view of
inference. As one student reasoned:

| believe dinosaurs do exist because of the fossils
found when scientists have been out digging the ground.
| don't know if they knew exactly what those fossils
were but if they said they were dinosaurs hell | believed
them... They are pretty certain because with al of the
pictures and sculptures that have been made, it seemsto
me like they have a pretty good idea (E71, pre-
guestionnaire).

A total of only fifty seven out of 240 students
articulated an informed understanding of the difference
between observation and inference. Those views are
probably attributed to students' previous learning and
knowledge. Students' informed views in regard to items
5a and b (Form D) indicate that weather people are not
certain about weather patterns, as demonstrated in the
following student response.

Yes to a certain degree... because with nature
nothing is aways 100% positive. The weather can
change in an instant, but usually the computer models
do a good job of telling weather persons what will
happen with the weather" (IM85, pre-questionnaire).

In regard to scientists’ certainty of dinosaurs
physical appearance (items 4a and b, Form D), all
informed answers indicated that students held adequate
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understanding of the distinction between what is
observed (fossils) and what is inferred (physical
appearance). As one student pointed out:

Scientists rely on fossil evidence to prove that a
group of species—dinosaurs—existed...Scientists only
know what they can infer from fossil evidences. Just
because they know the bone structure does not mean the
proposed means of covering those bones—i.e., skin,
hair—is accurate(E38, pre-questionnaire).

The tentative nature of scientific knowledge.
Seventy-two of 240 students across the implicit and
explicit groups responded that scientific knowledge is
absolute. Item 6a and b (Form C) target a common
misconception that theories can change but laws cannot.
One student reveadled this misconception in the
response, “Theories aren’'t certain so they do change.
Laws such as gravity do not change’” (E54, pre-
guestionnaire). Several other students expressed that
scientific knowledge does not change. They cited
another common misconception that theories and laws
do not change primarily because they have a large body
of evidence that supports them. For example, a student
wrote, “Scientific knowledge will not change because
theories and laws have undergone years of scientific
testing, and have been called such theories and laws
because the results of these tests have been consistent”
(IM32, pre-questionnaire). Another student wrote, “I
believe that scientific knowledge does not change. The
reason they are called theories and laws are because
there is factual proof that they are right. They were
tested many times’ (IM37, pre-questionnaire). Many
students demonstrated that laws were superior to
theories. One such student asserted, “Theories can
become laws but laws don’t just decrease to theories’
(16).

In regard to item 9, which discusses the dinosaur
mass-extinction controversy (Form C), many of the
students stated naive views of tentative NOS as they
believed that only one hypothesis or scientist could be
correct. One student responded, “The first one is
possible because a meteorite could have hit the earth”
(IM17, pre-questionnaire)

Only 28 students from the implicit group and 36
from the explicit group articulated informed views of
the tentative NOS. One such informed student wrote,

Yes... because new discoveries are made everyday
and scientific knowledge is aways changing because
science, as aways, is a process. We can never know
everything for certain because there is aways
something deeper to know or something else to
experiment with (E79, pre-questionnaire).

Resear ch Question Two (RQ2):

What is the effectiveness of an explicit versus an
implicit teaching approach on increasing students
understanding of the target aspects of the NOS during a
technology-based laboratory project?

RQ2: Quantitative Results:
Analysis of the VNOS post-questionnaire showed
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Qualitative Analysis

Qualitative research was the primary method used
to analyze the data. This is due in part to the type of
instrument used in collecting the data but, more
importantly, due to the major role qualitative research
plays in investigating the relationships and patterns
between variables and subjects where little is known
beforehand. Students' views regarding the target aspects
of the NOS were coded using one of the three possible
levels (informed, naive, uncategorized). This
categorization scheme is similar to that found
throughout the literature (e.g. Khishfe & Abd-El-
Khalick, 2002; Akerson et a., 2000; Abd-El-Khalick &
L ederman, 2000).

Findings

The quantitative results of the study are presented
first, followed by the qualitative analyses. Students
responses are categorized by a letter and a number to
facilitate the data analysis process. The letters “IM” and
“E” denote students in the implicit and explicit groups,
respectively. The responses of students in the implicit
group are each assigned a number from 1 to 97. The
responses of students in the explicit group are each
assigned a number from 1 to 143. The interviews are
denoted by the letter “1” and are each assigned a number
from1to 11.

Results

Research Question One (RQ1): What range of views
of the inferential and tentative NOS do students
enrolled in an introductory college course hold?

RQ1: Quantitative Results

Analysis of students pre-intervention NOS views
as provided by the VNOS questionnaires revealed that
there was no statistically significant difference between
implicit and explicit groups in both targeted aspects of
the NOS (Tables 1a & h). An analysis using Chi-
squared test for independence yielded (P = 0.18) and (P
= 0.34) for the pre-questionnaire of inferentia and
tentative NOS, respectively. ‘Naive or ‘not
categorized' views regarding the inferential NOS were
given by 183 out of 240 students across both the
implicit and explicit groups; and for the tentative NOS,
176 students across groups. Only 18 (19%) students in
the implicit group and 39 (27%) students in the explicit
group had informed views regarding the inferential
NOS (Table 1a). Moreover, 27 (28%) students in the
implicit group and 43 (30%) in the explicit group
manifested naive views concerning the same target
aspect of the NOS (Table 1a). The number of students
holding an informed view regarding the tentative NOS
was 28 (29%) for the implicit group and 36 (25%) for
the explicit group (Table 1b). Naive views in reference
to the tentative NOS were given by 24 (24%) studentsin
the implicit group and by 48 (34%) students in the
explicit group.
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Table 1a: Theinferential NOS (Pre-questionnaire)

Category
Group . Not
Informed Naive Categorized Total
Implicit 18 27 52
Expected Value 23.038 28.292 45.671 97
(%) 1856  27.84 53.61
Explicit 39 43 61
Expected Value 33.963 41.708 67.329 143
(%) 27.27 30.07 42.66
Total 57 70 113 240
Statistics DF Value Prob
Chi-sguare 2 342 0.18
Table 1b: The Tentative NOS (Pre-questionnaire)
Category
Group . Not
Informed Naive Categorized Total
Implicit 28 24 45
Expected Value 25.867 29.1 42.033 97
(%) 28.87 24.74 46.39
Explicit A 59
Expected Value 38.133 3 57 61.967 143
(%) 25.17 ’ 41.26
Total 64 72 104 240
Statistics DF Value Prob
Chi-sguare 2 2.1468 0.34

RQ1: Qualitative Results:

Students’ Pre-intervention Views of the NOS.

The inferential nature of scientific knowledge.
Of the 240 students, 183 articulated either naive (N=70)
or not categorized (N=113) views of the inferential NOS
across the implicit and explicit groups. Students did not
seem to understand the distinction between observation
and inference.

In regard to item 5a and b (Form D), students
thought that weather people were certain of their
predictions of weather patterns. Three mgjor trends were
apparent in students' answers to this particular question.
First, students seemed to think weather people are
certain about weather patterns due to the use of
technology. For example, one student articulated, “I
think that they are pretty sure about their weather
patterns... due to the technology today. They can see
the patterns and see them unfolding to be able to predict
and are very often correct (more correct than not)”
(IM12, pre-questionnaire). Second, some students
attributed the certainty of weather peoples’ prediction of
weather patterns to their education and knowledge. As
one student explained “[Weather persons are certain]
because they have gone to school and are educated in
that specific area’ (E52, pre-questionnaire). Third,
students believed that knowledge of previous westher
patterns enabled weather people to be sure of weather
patterns. As one student noted:

| think they are fairly certain about the weather
patterns.... because they have done the research about
what types of patterns are preceded by. They can



interpretations of the target aspects of NOS and, second,
produce thorough profiles of students views on the
target aspects of the NOS (Akerson; Abd-El-Khalick &
L ederman, 2000).

TheIntervention
Nine graduate teaching assistants (TAS) delivered

the intervention (Appendix 2) to the explicit group and
implicit group. They were all regular TAs for the 17 lab
sections of the Biological Principles |1 course. All TAs
had little or no prior knowledge about the NOS or
philosophy of science.

To overcome the variations amongst the TAS' prior
teaching experience and background in NOS or
philosophy of science, and to ensure for consistency, the
researcher outlined a lesson plan as well as the post-
activity discussion questions for both the TAs of the
implicit and explicit groups. Students worked on the
Sruggle for Survival program for two weeks. Each of
the 17 sections met for three hours per week. The
inferential NOS was delivered to each section in the
first week for 20 minutes after students had half-way
completed an activity on the program that had implicit
connection to the inferentid NOS. Students then
continued with the activity. This way, students had time
to reflect on the explicit discussion of the target aspect
of the NOS. The tentative NOS aspect was delivered to
the students in the second week for 20 minutes and
followed exactly the same format. The researcher also
observed the delivery of the lesson plans to ensure that
the TAsfollowed the outlines.

The intervention for the explicit group was to
adhere to the following criteria:

(1) The teaching of the target aspects of the NOS
includes the provision of opportunities for students
to analyze the finch activities from different
perspectives, such as the NOS framework, and to
draw an association between their activities and the
work of others, such as scientists. This will be
accomplished through discussions associated with
the finch activities.

(2) The instruction of the target aspects of the NOS is
embedded in specific science content (the theory of
evolution and the Galapagos finches), which will
provoke the students to reflect upon their personal
understanding and views of the NOS as they relate
to the activities.

(3) Students engage in inquiry-based activities in
conjunction with discussion about various aspects
of the NOS, which will encourage students to
reflect on their experiences within a conceptual
framework to clarify certain aspects of the NOS.

In contrast, the intervention for the implicit group
(Appendix 3) revolved around the same aspects of the
scientific knowledge but without specifically referring
to the target aspects of the NOS.
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Procedures

The 17 introductory biology course sections were
randomly assigned to two groups; an implicit group and
an explicit group. Nine graduates TAs delivered the
intervention to the students. To control for the TAS
views of the NOS, as well as their teaching experiences,
VNOS-C (Appendix 4) and interviews were
administered to the TAs prior to intervention delivery.
The researcher coded and assessed the TAS views of
the NOS and, as a result, assigned them purposefully to
their respective group (implicit or explicit). To control
for time on task, the researcher aso tutored those TAs
who were assigned to teach the implicit group using a
lesson plan that is implicitly geared toward the target
aspects of the NOS. Both groups utilized the technology
software Sruggle for Survival.

To establish the reliability of the pre-and post-test
scoring and to minimize the author’s bias, two research
assistants were trained to score and code the pre- and
post-test for both the implicit and explicit groups. The
two evaluators were selected based on their prior
experience in the NOS or philosophy of science in that
they held moderate understanding of the NOS, and their
interest in the study. Prior to the commencement of
coding the assessments, the author spent four one-hour
sessions training TAs about the nature of study, the
NOS, and the scoring rubric for the VNOS-C. The
author used tests from two previous pilot studiesto train
the evaluators on how to interpret and code the VNOS
guestionnaire. Using the Cronbach, an interceder
agreement coefficient was 0.86.

The evaluators graded about two-thirds of the
VNOS-C & D questionnaires. Each VNOS
guestionnaire took about ten minutes to grade. The
author graded the remaining questionnaires and served
as an expert grader when the evaluators were not
confident in their grading of a particular response.

Data Analysis

Quantitative and qualitative methods were used to
analyze the data. Quantitative analysis was limited to
testing for a potential statistical significance between
the intervention and the two groups. This was used as a
preliminary tool to obtain a quick, preliminary analysis
of typical cases and to create a map of outliers as a
means to facilitate further in-depth investigation.

Quantitative Analysis

The data were entered in SPSS software. They
were then analyzed using Chi-square test for
independence, a method that determined whether the
two categorical variables were associated or not
associated. The students' understanding of the NOS
(informed, naive, uncategorized), as measured by pre-
and post-tests, served as the dependent variable. The
95% confidence level (p<.05) was used as the criterion
level for determining statistical significance.
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Terminology

Nature of Science (NOS): The phrase ‘nature of
science’ (NOS) refers to the “epistemology of science,
science as a way of knowing and beliefs of scientific
knowledge and its development” (Lederman, 1992, p.
331).

The Historical Approach: The advocates of the
historical approach (e.g., Aikenhead, 1979; Tamir,
1972; Klopfer & Cooley, 1963; Crumb, 1965) argue that
integrating elements derived from the history of science
in science instruction may lead to better understanding
of the NOS among students and teachers.

The Implicit Approach: The implicit approach
advocates the use of hands-on inquiry-based activities
and science process skills instructions (Lawson, 1982;
Rowe, 1974; Gabel, Rubba & Franz, 1977; Haukoos &
Penick, 1985). This approach suggests that students will
come to develop an informed understanding of the NOS
merely by “doing” science (Lederman, 1992; Abd-El-
Khalick & Lederman, 2000).

The Explicit Approach: The explicit approach
argues that students develop informed understanding of
the NOS through explicit instruction primarily aimed at
different aspects of the NOS (Lederman, 1992; Abd-El-
Khalick, & Lederman, 2000).

Limitations
The study was redricted by the following

limitations:

1. This study targeted only students enrolled in
Biological Principles Il at a southeastern university
in the United States.

2. The study targeted only two aspects of the NOS
(inferential and tentative).

3. The relevance of the study’s final results and findings
to genera populations was limited by the
assumption that this sample was paralel to any
other population.

M ethodology

Resear ch Design

An experimental design was used to evaluate
students' understanding of the target aspects of the
NOS. The data assessment included a pre-test and post-
test control/experimental group research design.

Subjects

The Biological Principles |l is acompulsory course
in the Depatment of Biologica Sciences for
undergraduate Biology majors in a southeastern
university in the U.S. Students from other science
disciplines, pre-medicine, and non-science disciplines
can enroll in this course to fulfill their science
reguirements. The sample of the study was comprised of
240 students, with 62.2% freshmen, 25.4% sophomores,
6.3% juniors, and 6.1% seniors.

The control group, which is referred to as the
implicit group, consisted of 97 students, 64 female and
33 male. The experimental or the explicit group, which
is referred to as the explicit group, consisted of 143
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students, 92 female and 51 male. The participants ages
ranged from 19 to 23 years.

Instruments

An open-ended questionnaire and semi-structured
individual interviews (Lederman & O’'Malley, 1990;
Lederman; Abd-El-Khalick; & Schwartz, 2002) were
adopted to examine students views of the inferential
and tentative aspects of the NOS. In terms of the
questionnaire, selected questions from the Views of
Nature of Science C & D (VNOS-C & -D) instruments
(Appendix 1) were used to examine the effectiveness of
explicit instruction, as compared to an implicit
instructional approach, during a technology-based
laboratory project on increasing students’ understanding
of the tentative and inferentia aspects of the NOS.
Themes reflecting the aspects used in the current study
were modified from VNOS-C items 6 and 9 (for
tentative NOS) and VNOS:-D items 4a, 4b, 53, and 5b
(for inferential NOS) (Lederman; Schwartz; Abd-El-
Khalick & Bell, 2001). Two pilot studies were
undertaken in the summer and fall of 2003 to test the
validity of the instrument.

The first pilot study in summer 2002 had a sample
of 14 students and adapted the VNOS-C questionnaire.
The findings of this study revealed that though students
showed some gain between pre and post intervention in
some of the NOS aspects, the time allocated for the
explicit instruction of so many of the NOS aspects was
too limited (20 minutes per aspect). As such, students
gains may have been attributed to their level of
experience prior to the study, since most have
conducted some scientific experimentation and
investigation, rather than to the intervention. Due to the
small sample size and duration of the course, no
implications were culled from this study.

The pilot study in fall 2003 included a sample size
of approximately 330 students and incorporated a
pretest and posttest control/experimental group research
design. A sub-sample of 116 students was analyzed.
Unlike the first pilot study, this pilot study reveaed
several issues that needed to be addressed prior to the
present study. First, the time allocated for delivering the
explicit lesson plan of the four target aspects of NOS
was too short (20 minutes per aspect). Second, time on
task—teaching assistants (TAS) spending equal amount
of time delivering each aspect—varied from one TA to
another. Third, the delivery of the explicit discussion of
the NOS by the TAs did not include rich examples of
scientific knowledge, nor did instruction include
significant student-student and TA-student interaction.
Fourth, the necessity of conducting semi-structured
interviews became evident

The individua semi-structured interviews were
employed to any possible bias which could have
resulted from using a single instrument. It was hoped
that the interviews would first, establish the validity of
the questionnaire by making sure that students
responses  corresponded to  the  researcher's



aspects of the NOS. Classes were held once a week in
50-min blocks for six weeks.

The study reveaed that students representing the
experimental group outperformed those representing the
control group. An examination of the covariance in the
results suggests that student views of the NOS were
significantly higher (p<.001) after being exposed to
explicit instruction and inquiry-based activities than
those who were not. The study concluded that the
explicit approach and inquiry-based activities were
more appropriate to teach students about aspects of the
NOS than the implicit approach.

It is apparent from the aforementioned studies that
researchers in science education widely support a
greater use of an explicit approach to increase student
understanding of the NOS (Abd-El-Khalick, 2002). Bell
(2001) and Abd-El-Khaick (2002) believe that
technology is a powerful tool that could be used to teach
teachers and students about the application of the NOS.
Bell (2001) argues, however, that the integration of
technology to instruct students about aspects of the NOS
should be done in conjunction with the explicit
approach. It was simulation that Abd-El-Khalick (2002)
referred to as one of the powerful technological tools
that could be integrated in science instruction as a way
to enhance students’ understanding of the NOS.

BGwILE (Biology Guided Inquiry Learning
Environment) is a technology—supported curriculum
that aims to help students investigate real life problems
in biology and ecology (Tabak; Smith; Sandova &
Reiser, 1996). Sruggle for Survival is a type of
computer-based learning environment that is part of the
BGuUILE, Gaapagos Finches Software. Sruggle for
Survival is a unit in evolution designed for use by
middle and high school students that teaches students
about how species interact, the process of natura
selection, and the relationship of form and function in a
Species.

Sruggle for Survival includes many activities that
correspond implicitly with the inferential and tentative
NOS. For example, in one of the activities, students
have to provide hypotheses as they investigate the data
set of the program in their attempt to answer two driving
questions: “Why are many of the finches dying?’ and
“Why are some of the finches surviving?’ This activity
corresponds to the inferential NOS. Students have to
redize that science is based on both observation and
inference. This activity challenges students to employ
their senses and the extensions of these senses
(observation) to gather data incorporated in the program
that may help them answer these questions, and then
interpret these observations (inferences). Another
activity encourages students to share their already
formed hypotheses about the driving questions with
their classmates through email discussion. They are then
required to re-investigate the data to gather the
information necessary to distinguish between alternative
hypotheses and find one which is best supported by the
data. This activity corresponds to the tentative NOS. In
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their quest to complete this task, students should find
that the data support only one hypothesis. Other
hypotheses that are not supported by the data are
refuted. This signifies that scientific knowledge, in this
case, hypotheses, are subject to change.

Problem of the Study

Research has repeatedly revealed that students
usualy do not develop understanding of aspects of the
NOS as a result of their engagement in school science
(Aikenhead, 1973; Larochelle & Desautels, 1991,
Lederman, 1992; Matthews, 1994; Khishfe & Abd-El-
Khalick, 2002). This finding is mainly due to the
prevailing assumption that by “doing” science or by
getting involved in hands-on activities, students will
develop or enhance their conceptions of the NOS. As
previously mentioned, this type of approach is referred
to as the implicit approach (Khishfe & Abd-El-Khalick,
2002).

To improve students conceptions of the NOS,
researchers have suggested providing students with
opportunities to do science by involving them in science
projects, extra-curricular activities, and/or working
alongside actual scientists (Bell; Blair; Crawford &
Lederman, 2003). Incorporating instruction specifically
geared toward aspects of the NOS within the context of
these projects or extracurricular activities will most
likely lead to the development of a better understanding
of the various aspects of the NOS. This explicit
approach in teaching the NOS is favored by many
science educators (e.g. Khishfe & Abd-El-Khalick,
2002; Abd-El-Khalick & Lederman, 2000 & Lederman,
1992).

Purpose of the Study

The purpose of this study was to examine the effect
of an explicit versus implicit instructional approach
during a technology-based curriculum on college
students understanding of the NOS within an
introductory biology course. The technology utilized in
the study was Struggle for Survival, simulation software
that uses data based upon the finch population on the
Galapagos Idand Daphne Major, located in the Pacific
Ocean. The effectiveness of the implicit versus explicit
instructional approaches on students understanding of
the NOS was measured in terms of individual views of
the inferential and tentative aspects of the NOS.

The following research questions directed this
study:
1.  What range of views of the inferential and tentative

NOS do students enrolled in an introductory

college biology course hold?

2. What is the effectiveness of an explicit versus an
implicit teaching approach on increasing students
understanding of the target aspects of the NOS
during a technology-based |aboratory project?

3. Do students views change as a result of the

explicit, inquiry-based approach?
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students will develop an adequate understanding of
aspects of the NOS aspects by merely being involved in
inquiry-based activities, reading about significant
historical stories and events or important investigations
in the history of science, or being involved in open
discussion about their persona beliefs and experiences
regarding science. The major drawback to this
instructional approach is the absence of straightforward
discussion of the particular aspects of the NOS.

Although there have been many studies that
adapted the explicit approach to enhance K-12 students
understanding of the NOS (eg. Lederman, 1992
Lederman et a., 2001; Khishfe & Abd-El-Khalick,
2002) very few have focused on post-secondary
students' understanding. Additionally, to date, the
literature provides very little evidence of attempts to
teach aspects of the NOS embedded within a framework
of content-related activities with explicit instruction
connection. Furthermore, technology as an authentic
tool to teach NOS has been seldom used, even though it
could play a major role in helping students develop a
deeper understanding of the NOS (Abd-El-Khalick,
2002; Bell, 2001). This study contextualizes aspects of
the NOS into inquiry-based activities during a
technology-oriented laboratory project with college
students.

Theoretical Perspective

Approachesto Learning the NOS

Many approaches have been developed since the
early 1950s to help students and teachers improve their
views of the NOS (Lederman, 1992; Abd-El-Khalick &
Lederman, 2000). These attempts are categorized as
historical, implicit, or explicit approaches (Lederman,
1992; Khishfe & Abd-El-Khalick, 2002). Some studies
that exemplify each approach are stated below with the
definitions of these approaches following later in the
text.

Historical Approach

Abd-El-Khalick and Lederman (2000) used Views
of the NOS Questionnaire-Form C (VNOS-C) to assess
the effectiveness of three History of Science courses on
college  students and pre-service  teachers
understanding of the NOS. The study emphasized the
tentative, inferential, and empirical nature of science;
the myth of the scientific method; the experimental
approach; the distinction between theories and laws; and
creative, imaginative, and theory-laden aspects of
scientific knowledge. The three history courses served
as an intervention and included: (1) “Studies in
Scientific Controversy”, a survey course that dealt with
the controversy surrounding scientific discoveries, (2)
“History of Science’, a survey course that spotlighted
the relationship between scientific concepts and social
and cultural aspects; and (3) “Evolution and Modern
Biology”, centered around the origin and development
of the theory of evolution by Charles Darwin.
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A total of 181 college students and pre-service
teachers comprised the sample of the study and were
given pre- and post-test questionnaires. Pre-test analysis
of the study indicated that participants generaly held
naive understanding of the target aspects of the NOS.
Post-test analysis indicated very little change in the
participants’ conceptions of the target aspects of the
NOS. The study concluded that incorporating elements
from history of science had nomina influence on
participants' understanding of the NOS. Other studies
(e.g. Tamir 1972; Aikenhead 1979) have also concluded
that the historical approach does not positively affect
students' understanding of the NOS.

The Implicit Approach

Moss, Abrams, and Kull (1998) emphasized the
general beliefs of the implicit approach as reported in
Khishfe & Abd-El-Khalick's (2002) study. In their
study, they assessed the understanding of the NOS held
by 11™ and 12" grade students involved in a year-long
environmental science class. Students were practicing
science in conjunction with scientists through inquiry-
based activities. The results showed that students' gains
on the aspects of the NOS were not significant. The
researchers validated the clams of many studies
undertaken in the past 30 years that students would not
be able to develop a satisfactory view of the NOS
simply by doing science or being involved in inquiry-
based projects.

The Explicit Approach

The effectiveness of the explicit approach was
examined by Kenyon and Chiappetta (2003) who
assessed the views of some aspects of the NOS on
freshmen college science majors using a pre- and post-
test control/experimental group research design. These
aspects included the tentative and empirica NOS, the
functions of and relationship between theories and laws,
the distinctions between observation and inference
(imaginative and creative), and the argument over the
existence of one universal scientific method. Seventy-
four students participated: 50 students constituted the
experimental group and 24 students served as the
control group. Views of the NOS questionnaire C
(VNOS-C; Lederman; Schwartz; Abd-El-Khalick &
Bell, 2001) was administered to both groups. In
addition, the experimental group was required to answer
an essay question related to the epistemology of science.
Students were asked to answer the essay question prior
to taking the post-test as a means to avoid any influence
that may have come from the VNOS-C test. Students
aso had to write a few paragraphs to answer the
prompt: “Explain the nature of science.”

In order to help students develop adequate
understanding of the NOS, a one-credit course,
“Succeeding in Science”, was designed. The course
provided in-class explicit instruction about aspects of
the NOS, and promoted inquiry-based activities. Out-of-
class assignments and activities were also given to
students to enrich their experience with the target
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Abstract: The purpose of this study was to examine the effect
of explicit versus implicit instructional approaches on
students’ understanding of the nature of science (NOS). The
study emphasized the inferential and tentative NOS. The
control group consisted of 97 students, 64 female and 33 male,
and the experimental group consisted of 143 students, 92
female and 51 male. A quantitative analysis of students' pre-
intervention NOS views reveal ed that there was no statistically
significant difference between implicit and explicit groups in
both targeted NOS aspects, However, the same analysis
indicated a datistically significant difference for post-
intervention between implicit and explicit groups, A
qualitative analysis of students' pre-intervention views of the
target NOS revealed that the number of informed NOS
responses was not considerably different. However, analysis
of post-intervention NOS views indicated that more studentsin
the explicit group demonstrated informed views of the target
NOS than in the implicit group. The findings of the study
demonstrated firstly, the effectiveness of the explicit approach
when teaching aspects of the NOS and secondly, that this
teaching could be accomplished through short intensive

discussion. (Keywords. Explicit instruction, Implicit
instruction, Nature of science (NOS), Inferential NOS,
Tentative NOS).

Introduction

Science education reforms call for building a
scientifically literate society. This education is vita in
order to enable people to appropriately confront global
problems such as population growth, destruction of
tropical forests, extinction of plant and animal species,
scarce natural resources, and nuclear war (American
Association for the Advancement of Science (AAAS),
1990, 1993; National Research Council (NRC), 1996).
In order to achieve scientific literacy, which is the
central theme of recent science reforms, science
educators must acknowledge that science instruction
faces many challenges which impede science reform
movements (AAAS, 1990).
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To achieve scientific literacy, schools must equip
students with an education that encourages a deep
understanding of the nature of science, mathematics,
and technology, and how these subjects operate both
independently and together (AAAS, 1990, 1993; NRC,
1996). One of the most consistent themes of these
science reform documents is that developing deep
understanding of the NOS and scientific inquiry will
lead to better understanding of science content, concepts
and scientific literacy (NRC, 1996).

There is genera agreement among researchers and
science educators that teachers and students do not hold
adequate understanding about aspects of the NOS (e.g.
Lederman, 1992; Abd-El-Khalick & Lederman, 2000).
Despite the many attempts to improve this
understanding, little success has been realized. This is
mainly due to the implicit approach used in teaching the
different aspects of the NOS (Abd-El-Khalick &

Lederman, 2000). This approach emphasizes that






TABLE OF CONTENTS

Volume 4, No. 2, June 2008, Jumada? 1429 H

Articlesin Arabic

) Effectiveness of Predict — Observe — Explain Model in Improving Physics 79
concepts and Performance Skillsamong Al- I sra University Students
Sumaya Al- Muhtaseb

) Constructing an Attitude Scale Toward Family Planning Using the General 89
Graded Unfolding M odel
Zaid Bani Ata

. Bullying among Primary School Students: Prevalence and Correlates 109
Abdul-Kareem Jaradat

. Readability Level of the National and Social Education Textbook among the 125
Fourth Grade Studentsin Jordan
Mohammad Jawarneh

. Mobile Phone Addiction and its Relationship with Self-discloser among 137
Sample of Students from University of Jordan and Amman Al-Ahliyya
University
Amjad Abu-Jedy

Articlesin English

e The Effect of Explicit versus Implicit Instructional Approaches during a 151

Technology-Based Curriculum on College Students Understanding of the
Nature of Science (NOS)
Ahmed M. Alsaidi







Jor(lan ]ournal of e e e e
E B oy Aty
o - k3
L ( X ) .
S EDUCATIONAL scxcrs ’ o | Tl
; An International Refereed Research ]ournal oo y. » ::L
- _ , _ N deSne ddle duels Ao | T
@ Published by the Deanship of Research & Graduate Studies, Yarmouk University, ) " * *

Irbid, Jordan <09 cag ) S pall Lol (Lalall bl judls palall il Bulae e juua
NAIME. ettt Nl R < T ULk et el e i Lol plall b Y1 Anally S122Y) it |
S 0= o = oobaia ¥ For Suad
AGAIESS: ..\ttt Olsiall | © OneYear Saaly 4w ©
O T T Y V=8 © Two Years olite ®
City & Postal Code:.....oivnniiiiiiiiii e fsadl elly daall © Three Years s ENE B
COUNTY: e eeeenennnne B eeeeeeeeeeeenesnnennsnnnnennnnees TRUNN W gudl
PHONE .o B o e R “ila ol S 28N lad (gl oligs) Baalsll Laall yau
=V COPPUUUUUPRDPPRURRRURRRN . SOOI _ . 000 ol oottt o - - TREERE: o o TRRRTT HERIH pne vear SUbSCFIF?t'on Raiss Ong [sue Price

. ERy! G_)\A Oaydl Jals
E'ma”: .................................................................... 9_\‘9):&?‘ ..\.\»).J‘ Qutsde Jordan |ng'de Jordan Standard Price JD 1750 ‘)L‘\..g.l 1750 &g_‘b.[\ H‘ o
No. of Copiest............. 000 8. ..., #0088 B el sae | LSl Y50 35 wila 7 J3¥ | Students JD 1.00 sals Jlis Dbl gl e
Payment: ................. 0% W& . HERUE TN [ US$35 39‘7'00 Inleldu?Is ) 3Shyes Cnejsally cliall %40 pas
Signature: il LSl 1% 35 ks 20 Shawsall | 4006 Discount for Bookshops

g e e e e e e e e e e e e eceseeeseeeee e e ettt ettt sttt sttt ettt ettt 0 .&g—ﬁ US $ 35 JD 10 |nStI'[UtI0nS

"o yall ool ~Llall Sl yully palall Gl Bolae” llial degits L puaal) SISl Yoy
Cheques should be paid to Deanship of Research and Graduate Studies - Yarmouk
University.

ol ks Lay Slilyl) 50els b ALIS LS Jaus daall sluel i Gipad) gran 1l

Correspondence

3l yal)

Subscriptionsand Sales:
Deanship of Research and Graduate Studies
Yarmouk University
Irbid — Jordan
Telephone: 00 962 2 7211111 Ext. 3638
Fax: 00962 2 7211121

1l yE Y ol 2l yo

Ldal) il yally alall il tpns
Loyl Baala — Ldall il ully alall Ead] Solac
OLY =
3638 S 00 962 2 7211111 il
00 962 2 7211121 .Sk







11-

17-
18-

19-

Publication Guidelines
JJES publishes genuinely original researches characterized by clear academic methodology.
JJIES accepts papersin al fields of educational sciences only.

JJES is published in Arabic and/or in English. All manuscripts must include an abstract containing a
maximum of 150 words typed on separate sheet of paper along with keywords which will help readersto
search through related databases.

Papers should be computer-typed and double spaced. Five copies are to be submitted (four copies lack
author names or author identity but one copy should include author/authors names and address) together
with afloppy disk compatible with IBM (Msword 97,2000,XP), font 14 Normal/ Arabic and 12 English.

Papers including figures, drawings, tables and appendices shall not exceed thirty (30) pages (size A4).
Figures and tables should not be colored or shaded and should be placed in their appropriate places in the
text with their captions.

Papers submitted for publication in JJES are sent, if initially accepted, to at least two specialist referees,
who are confidentially selected by the editor- in- chief.

JJES reserves its right to ask the author to omit, reformulate or re-word his’her manuscript or any part
thereof in a manner that conforms to the publication policy.

JJES sends to the authors letters of acknowledgment, acceptance or rejection.
Accepted papers are published based on the date of final acceptance for publication.

Documentation: JJES applies APA (American Psychological Association) guide for research publication
in general and English system documentation in particular. The researcher should abide to authentication
style in writing references, names of authors, citations, tables, titles and publication ethics. To get clear
examples, please enter the following website and subwebsite:

http://apastyle.apa.org
http://www.library.cornell.edu/newhelp/res_strategy/citing/apa.html

The researcher should submit a copy of each appendix from the research appendices (if available) such as
programs, tests ... etc. and should submit a written obligation in which he should maintain other peoples
copyrights (individual right) and should specify the method for those who benefit from the research to
obtain a copy from the programs or tests.

The accepted articles are the copyright of JJES.
JIESwill not pay to the authors for accepted articles.

Twenty offprints will be sent free of charge to the principal author of the published manuscripts as well as
acopy of JJESin which the articlesis published.

Arranging articlesin JJESis based on the editorial policy.

Opinions expressed in JJES are solely those of their authors and do not necessarily reflect the policy of
the Ministry of Higher Education and Scientific Research and Y armouk University.

The author should submit awritten consent that his article isn’t published or submitted to any journal.

Authors should specify whether the article is an MA or a PhD thesis in the first page with complete
documentation on the main copy.

Published articles will be stored on the university online database and retrieving is subject to the
database’ s palicy.
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