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RESEARCH TITLE

The effect of integration of bioinformatics experiments within
heredity unit of Palestinian biology eleventh grade textbook on
student's motivation towards learning biology

Abstract

This study aimed to examine the effect of integrating bioinformatics based-activities on
students’ motivation towards learning biology. A quasi-experimental design was employed,
involving an experimental group (n = 17) and a control group (n = 21) of students drawn
from Al-Yamoun Secondary Boys School, affiliated with the Directorate of Education in
Jenin, Palestine, during the 2024/2025 academic year. The intervention involved
implementing a set of bioinformatics-based educational activities within the genetics unit for
eleventh-grade biology students in the experimental group.

The Biology Motivation Questionnaire (BMQ-I), in its Arabic version, was used to collect
pre-test and post-test responses from both the control and experimental groups. The results
of the one-way ANCOVA indicated no statistically significant differences between the
control and experimental groups in the mean scores of the motivation questionnaire in terms
of the total score, as well as the domains of extrinsic motivation, intrinsic motivation,
personal relevance, and responsibility. However, the results revealed statistically significant
differences attributable to the intervention in favor of the experimental group, as evidenced
by a noticeable decrease in the anxiety domain and a substantial increase in the self-efficacy
domain among students in the experimental group.

Key Words: Motivation, Bioinformatics, Biology, Palestinian curriculum.
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o lialall (8 i e b LS il

i)

@il g AN Cluiudd Lk gl ciliibaay)

RSl Gandl ) Aal) RIS s ally Sas sl 5 Ll (Y e S iaa )l cililas) (3) Jsaall man s

(317 ) Al A0 Al (3.27) sl IS0 Ayl (o Bl (e el 5 Al e il CiYlaall s )
(gl 5 B i) a JS) glaa g cliliany) (3) Jgaad)

iy Lo gial)

sl & Jaal) cadl | Ao aal) | SaY) aal) Q) Jlaal
AN )

1.180 1.08651| 1.5868 4.00 1.00 38 Gl
0.823 0.90737| 3.6211 5.00 1.00 38 @Al il
1.344 1.15947| 3.3684 5.00 1.00 38 (Salall adlal
1.354 1.16363| 3.2053 5.00 1.00 38| Araddl Ll
0.897 0.94696| 3.4947 5.00 1.00 38 4l s aaal)
1.059 1.02891| 3.7158 5.00 1.00 38 A1) 5o Lasl)
0.571 0.75582| 3.1654 4.42 0.83 38| Adall il As
(54:.3&\ Slatiu)

1.058 1.02856| 1.7934 4.00 1.00 38 G3lal)
1.116 1.05623| 3.6063 5.00 1.00 38 >l il
1.406 1.18562| 3.2434 5.00 1.00 38 (Salall gl
1.340 1.15762| 3.0197 5.00 1.00 38|  Araddl Ll
1.077 1.03760| 3.1474 4.80 1.00 38 Al s aaal)
1.418 1.19083| 3.4368 5.00 1.00 38 A 5o Lasl)
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Locasi 1) Lua i cya 383

cla s BMQ @la e G Aibaa) A0 @l G 258 Y adl e ot 5 At )l 4 jiall L il Glaiy Led
Ao il o @l @ ekl .a=0.05 Y2 (s sive vie JAxil Gy Aailiall 5 Ao 2l Glisll G BMQ e il Gunlial)
5 A a5 s Al il dlidd) BMQ de il Geylidly BMQ 2 AdleaY) cilajll arenl Al gie 4y jiall
A @l by Q38 ¢ AgIA BelSN 5 BN e Wl | slal 4 Jsaall 8 miase o LS dpaddll LY 5 Ayl gl
AV (5 sivne (pa Bl il 028 5 ¢ sl e (10.036 ¢ 0,00) Legie JSI VA (5 sine gy Cun clags dalal) 4, jial)
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BMQ i e il claall g A8 Ao jall gala¥) Culil) Julad (and milii 1 (4) Jgaad

Partial Eta Sig. F Mean | df | Sum of Dependent
Variable
Squared Square Squares
0.072 0.109 2.708 1.759 1 1.759 Contrast 41l da
.650 35 22.738 Error
0.324 0.000 16.332 | 12.450 1 12.450 Contrast )
0.762 34 25.919 Error
0.001 0.835 0.044 0.050 1 0.050 Contrast AR gl
1.138 35 39.832 Error
0.024 0.361 0.857 1.242 1 1.242 Contrast AR1a gl
1.449 35 50.706 Error
0.003 0.730 0.121 0.166 1 0.166 Contrast |z .31 Ly
1.375 35 48.125 Error
0.061 0.146 2.211 2.362 1 2.362 Contrast FRPP
1.068 34 36.322 Error
0.119 0.036 4.741 6.232 1 6.232 Contrast L4 3o
1.315 35 46.013 Error

4laa (5) dsaall Gapm ¢ Agupadl) 5 dajlall (e seaall (0 IS 8 OOl bt Jaee (8 35 4 juas mauagl
L)) LAY o ey Adailiall 5 A el de seaall o JSI Aplaall Cildas giall
L il g Aaglal) (e gageall Adanall Cillan giall dgand) il jlal) il 1(5) Jgaad)

difference Interval

0.109 0.267 0.439 3.684 | 2.884 | 0.197 | 3.284 | 4w 4,080 da

0.109 0.267 -0.439 3.204 | 2.485 | 0.177 | 2.845 | 4ihla

0.000 0.333 1.347 3.037 | 2.030 | 0.248 | 2.534 | 4w, i

0.000 0.333 -1.347 1.640 | .733 | 0.223 | 1.186 | 4hl=

0.835 0.353 -0.074 4.095 | 3.036 | 0.261 | 3.565 | 4w, AJAD gl

0.835 0.353 0.074 4115 | 3.164 | 0.234 | 3.639 | 4hi=

0.361 0.395 0.366 4.040 | 2.851 | 0.293 | 3.446 | dmos ERRPER

0.361 0.395 -0.366 3.614 | 2.545 | 0.263 | 3.080 | 4ktl=

0.730 0.383 0.133 3.671 | 2.516 | 0.284 | 3.093 | 4w Laady)
FIWEA

0.730 0.383 -0.133 3.480 | 2.441 | 0.256 | 2.960 | 4htl=

0.146 0.339 0.504 3.925 | 2.897 | 0.253 | 3.411 | 4w Al g pauall

0.146 0.339 -0.504 3.366 | 2.448 | 0.226 | 2.907 | 4hla

0.036 0.377 0.821 4.458 | 3.324 | 0.279 | 3.891 | A3 4514 3elEgy)

0.036 0.377 -0.821 3.579 | 2.560 | 0.251 | 3.070 | 4htl= )
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[(Lang & S0rgo,2024) skal) <l idl  adll olat 55 gl Cos ol padiy Lo Wlle
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Anal) g ALY A pal) g claall ) a ) gil) and il 1] Galal)

Shapiro-Wilk Kolmogorov-Smirnov®
Sig. df Statistic |  Sig. df Statistic sample scalg
919 17 977 200" 17 132 experimental presl
15 21 926 200" 21 125 control
.057 17 .895 .010 17 240 experimental pre2
.038 21 902 200" 21 149 control
444 17 .949 200" 17 .149 experimental pre3
402 21 954 200" 21 117 control
.891 17 974 200" 17 113 experimental pre4
225 21 941 200" 21 .148 control
.887 17 974 200" 17 133 experimental pre5
201. 21 .887 .062 21 184 control
420 17 948 200" 17 158 experimental pre6
99.0 21 .869 .085 21 177 control
.998 17 988 200" 17 .083 experimental postsl
113 21 926 200" 21 154 control
121 17 915 148 17 .180 experimental post2
427 21 955 200" 21 127 control
35.0 17 .888 155 17 178 experimental post3
.369 21 952 200" 21 .099 control
201 17 928 200" 17 135 experimental post4
.065 21 914 .076 21 .180 control
.060 17 .897 .032 17 218 experimental postS
211 21 .939 200" 21 153 control
.087 17 907 200" 17 .168 experimental post6
216 21 .940 200" 21 120 control
7155 17 967 200" 17 134 experimental |  prescaletotal
.074 21 916 15.0 21 205 control
.199 17 928 200" 17 164 experimental | postscaletotal
428 21 955 200" 21 120 control
*_ This is a lower bound of the true significance.
a. Lilliefors Significance Correction
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40l Ay jal) g c¥laall ABIS Cile ganall (uilal Gdl (aad il 1 (2) Galal)

Dependent Variable Type III Sum Mean Partial Eta
Source of Squares df Square F Sig.  Squared
postscaletotal sample 178 1 178 267 .609 .008
prescaletotal .108 1 108 .162 .690 .005
sample * .023 1 .023 .035 .853 .001

prescaletotal
Postscale 1 sample 3.760 1 3.760 4.933 .033 127
presl 6.628 1 6.628 8.694 .006 204
sample * presl .002 1 .002  .002 961 .000
sample 3.417 1 3417 3.190 .083 .086
Postscale 2 pre2 2.639 1 2.639 2464 126 .068
sample * pre2 3414 1 3414 3.187 .083 .086
sample .690 1 690 465 .500 013
Postscale 3 pre3 233 1 233 157 .694 .005
sample * pre3 259 1 259 175 .679 .005
sample 3.637 1 3.637 2.772 105 .075
Postcale 4 pre4 2.798 1 2798 2.133 153 .059
sample * pre4 3.520 1 3.520 2.683 11 .073
Postscale 5 sample 244 1 244 228 .636 .007
preS 499 1 499 467 499 014
sample * pre5 761 1 761 712 405 021
Postscale 6 sample 464 1 464 343 562 .010
pre6 .008 1 .008  .006 938 .000
sample * pre6 .010 1 .010 .007 933 .000
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uilad G2l 380 e ($8a3l) Cisgs (Teests of Between-Subjects Effects)c\s saaall (p &l jiiall yfG Ll il 1(3) galdl
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Jlaady) S
Sig. df2 df1 F
520 36 1 423 | s

Aol

480 36 1 510 Rl
382 36 1 782 RPN
257 36 1 1.328 ) il
738 36 1 114 eyl

Auaddll
.091 36 1 5.980 iy end
239 36 1 1.431 10130 a0
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