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The effect of teaching biology using riddles and puzzles on the 

achievement and motivation towards learning biology among tenth grade 

students in Ma’an Education

 

Zainab Adnan Huimel Jarrar (1, *)  

Abstract: 

This study aims to find out the effect of teaching biology using riddles and puzzles on 

the achievement and motivation towards learning biology among tenth grade 

students. The experimental method was used in its quasi-experimental design to suit 

the objectives of the study. The study sample consisted of (90) tenth grade students, 

who were selected using the following method: available, and they were randomly 

distributed into two groups: experimental; It consisted of (45) students, who were 

taught using riddles and puzzles, and a control group consisting of (45) students who 

were taught in the traditional way. An achievement test in biology was prepared and 

consisted of (20) items. A scale was also prepared to identify students’ learning 

motivation. students, which consisted of (22) items. The results showed that there 

was a statistically significant effect in favor of the experimental group attributable to 

the effect of teaching biology using riddles and riddles on achievement and 

motivation towards learning biology among tenth grade students. The important 

recommendation is the necessity of using teaching biology using Riddles and puzzles 

by the teacher in teaching biology at the two levels: basic and secondary.

Keywords: riddles and puzzles, achievement, motivation towards learning biology. 

 

 

 

 

 

 

 

 

 

 
1 Biology teacher - Ministry of Education – Ma'an Education Directorate - Jordan. 

* Corresponding Email Address: reefsm90@gmail.com  

https://doi.org/10.20428/ajqahe.v16i58.2328
mailto:reefsm90@gmail.com


 

 96 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

2019

2006

2018

2014

2015 

 

https://journals.ust.edu/index.php/AJQAHE


 
 

 97

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

:

1. 0.05) = α) 

20.05α

 

 

- 

.

- 

 (2023-2024).

- .

- .

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 98 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

 

 

- 

2021.
- 

1999.
- 

1994.
- 

2006.

2000 
 

 

https://journals.ust.edu/index.php/AJQAHE


 
 

 99

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

2014

2017

2018

20152014

 

1

2009

2

2001

3

2009

4

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 100 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

5

6

7

8

9

2017

 

2017

2006

 

Richey et al., 2001 

2006

https://journals.ust.edu/index.php/AJQAHE


 
 

 101

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

2011

2017

2010

2008

ZaiUllah and Faroog 2008

1

2

3

4

5

6

7

2004

2011

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 102 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

2008

2009

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

 

STEAM

2022

2018

1

https://journals.ust.edu/index.php/AJQAHE


 
 

 103

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

2

3

4

5

6

7

 

1

2

3

4

5

6

72017

8

9

10

11

12

13

14

15 

 

 

2023

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 104 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

. 

   2022

32

(05.0 ≤ 

α) 

1.2.

2021 (REACT) 

82

 

REACT))

0,05

 REACT)) 

.

2019

 (α=0.05) 

24.59304.735.00

21.554.095.00

.

2018

TEMI

110

https://journals.ust.edu/index.php/AJQAHE


 
 

 105

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

 

 

 

.

 

.

 

 

 : 

 

 

 

20232024

1

145

245

 

 

 

 

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 106 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

 .   
 

 

 

 

20

0

20 

 

 

40 

 

 

80

face validity 

50

2 

 

2 

 

 

10.700.300.210.800.200.16

20.800.200.160.800.200.16

30.750.250.180.800.200.16

40.650.350.220.700.300.21

https://journals.ust.edu/index.php/AJQAHE


 
 

 107

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

50.700.300.210.700.300.21

60.800.200.160.800.200.16

70.450.550.240.650.350.22

80.450.550.240.700.300.21

90.400.600.240.800.200.16

100.700.300.210.800.200.16

110.650.350.220.700.300.21

120.600.400.240.700.300.21

130.500500.250.600.400.24

140.800.200.160.800.200.16

150.550.450.240.700.300.21

160.350.650.220.700.300.21

170.700.300.210.800.200.16

180.550.450.240.700.300.21

190.600.400.240.800.200.16

200.700.300.210.700.300.21

0.350.80

0.730.27

.

0.240.76

0.20.

 (KR20) 0.82

0.71

:

 

0.220.73

0.760.713

.

 (3).

10.58 0.000 

20.48 0.000 

3 0.44 0.000 

40.69 0.000 

50.61 0.000 

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 108 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

60.69 0.000 

70.60 0.000 

80.57 0.000 

90.51 0.000 

100.49 0.000 

110.55 0.000 

120.74 0.000 

130.70 0.000 

140.78 0.000 

150.53 0.000 

160.61 0.000 

170.73 0.000 

180.108 0.230 

190.69 0.000 

200.60 0.000 

210.62 0.000 

220.46 0.000 

230.179 0.064 

240.53 0.000 

30.11

0.731823

22

0.76 (0.71).

04432

10

22110.

:

1.

.

2.:

https://journals.ust.edu/index.php/AJQAHE


 
 

 109

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

10

.

: 

2007.

20

.

.

:

:

1..

2.20.

3..

22

. 

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 110 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

:

7

.

 

: 

 (Cronbach  

Alpha Equation)

1020

.

 

:

 :

1. 

.

2. . 

3. :

4. : 

- .

- . 

- .

- .  

5. .

6. . 

7. .

8. 

.

https://journals.ust.edu/index.php/AJQAHE


 
 

 111

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

9. 

.

10. .

11. 

 (SPSS V.25) 

 (α=0.5) .

12. 

-  
-  

4

- 

- 

- 

- 

     EG:  O   O2 X O   O2 

     CG:  O   O2 - O   O2

:    EG

CG

O

2O

X
-  
 

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 112 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

- 

 

- 

5

5

40 2.55 .219 1.059 78 .293 
40 2.50 .172    

50.05

 

6

6

40 11.98 1.901 .198 78 .844 
 40 11.90 1.464    

60.05

https://journals.ust.edu/index.php/AJQAHE


 
 

 113

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

 
0.05α

 

 7 
 

7 

 

 
 

 

 

  

 
 40 16.83 1.893 

 40 13.58 2.969 

7
 

One way ANOVA

8 
 

8One way ANOVA
 

 
   

 

 
η2 

 211.250 1 211.250 34.076 .000 .304 

 483.550 78 6.199    

 694.800 79     

8α = 0.05) 

34.076
0.000

 

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 114 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

8
.304) (2η30.4

9 
9

 

  
 

 

 
 16.83 .394 

 13.56 .394 

9

 

 
0.05α=

 

10 

10  
 

 
 

 
 

  

 
 40 4.19 .181 
 40 2.68 .401 

10
 

One way ANOVA

11 
 

 

 

https://journals.ust.edu/index.php/AJQAHE


 
 

 115

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

11One way ANOVA

 

 
   

 

  2η 

 45.684 1 45.684 471.545 .000 .858 
 7.557 78 .097    
 53.241 79     

11α = 0.05) 

471.545
0.000

 

11
.858) (2η85.8

 

12 
 

12

 

    

 
 4.19 .049 

 2.67 .049 

12

 

 

0.05α

 

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 116 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

F)34.0760.000

 
0.05α=

 
α = 0.05)

 

:
1. 

 

https://journals.ust.edu/index.php/AJQAHE


 
 

 117

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

2. 

3. 

4. 

5. 

https://doi.org/10.20428/ajqahe.v16i58.2328


 

 118 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

 

20097

2014

301 

2010

26

173208 

2021

 

2006

 

2014 

2017Electronic Puzzles

18331

313 

2017

444293104 

2011

 

20081

20192

2018

454 

2015

 

https://journals.ust.edu/index.php/AJQAHE


 
 

 119

  

 

582023

https://doi.org/10.20428/ajqahe.v16i58.2328 

2017

1945328369 

2014

1063429 

2006

 

2009

 

2001

4

3 

2011 

2017

djelfa.dz:8080/xmlui/handle/123456789/611-http://dspace.univ

2004 

2006

2000

 

2006

1 

2008 

2023

21

https://doi.org/10.59735/arabjhs.vi21.123

2021react

8484

761805https://doi.org/10.21608/ 50734

https://doi.org/10.20428/ajqahe.v16i58.2328
http://dspace.univ-djelfa.dz:8080/xmlui/handle/123456789/611
https://doi.org/10.59735/arabjhs.vi21.123


 

 120 

 

582023

https://journals.ust.edu/index.php/AJQAHE  

 

2019

37https://doi.org/10.26389/ajsrp.j29101 

2018TEMI

10421972964079-https://search.emarefa.net/detail/BIM 

2018

1994 

1999 

20225

Richey R.C. Dennes, F.C. & Foxon, M, (2001). Instructional design competencies: New York: 

The standards. Clearinghouse on information & technology, Syracuse University. 

Syracuse  

ZiaUllah, S. & Faroog,,M.S. (2008). Effectiveness of teacher education programmers in 

Developing Teaching Skills for Secondary Level. Journal of Quality and Technology 

(ERIC)

https://journals.ust.edu/index.php/AJQAHE
https://doi.org/10.26389/ajsrp.j29101
https://search.emarefa.net/detail/BIM-964079

