
 

 

Appendix A: Pre-group phase with an introduction into bionics field 

 

 



 

 

Appendix B: Station Bionics examples 



 

 

Appendix C: Station Fin ray-effect   

 

 



 

 

Appendix D: Station bionics of shark-skin 

 

 

 



 

 

Appendix E: Station dolphin snout 

 



 

 

Appendix F: Station dolphin communication  

 

 

 

 

 

 

 



 

 

Appendix G: Knowledge questionnaire (self designed) 

 

Module Example Questions 

Aquarium-

Module 

Dolphins uses for their communication: What kind of bionics application employs 

the communication system of dolphins? 

 a) A signal analogous to the hu-

man voice. 

b) It’s ears.  

c) A signal that does not occur in 

nature a second time. 

d) A combination of different sig-

nals. (C) 

a) underwater communication of 

divers 

b) tsunami pre-warning system (C) 

c) aircraft system in airplanes 

d) radio frequency 

The dolphin's fin structure is the same 

as by ...?  

a) dinosaur.. 

b) reptiles. 

c) mammals. (C) 

d) d) fishes. 

The mucus –ridden layer of the fish 

serves the ?  

a) better movement in the water (C) 

b) defense against human enemies 

c) camouflage 

d) reproduction 

  Why is the dolphin a fast swimmer …?  

a) because it is a very shy animal. 

b) because it's a prey. (C) 

c) because it has many animal en-

emies. 

d) because he has to escape. 

The "dolphin snout" is most commonly 

found at ...?  

a) Cruise ships. 

b) Tankers. (C) 

c) Sailboats. 

d) Pirate ships. 

 By a pear-shaped bow, ships ...? 

a) save fuel. (C) 

b) give out a warning for dolphins. 

c) accumulated fuel. 

d) improve the outward appear-

ance. 

 

What element is transferred to the pear-

shaped tower on ships? 

a) The principle of the sonar system 

of dolphins. 

b) The construction of the dolphin's 

mouth? (C) 

c) The resemblance of the fin shape. 

d) The communication of dolphins. 

 Which communication medium do 

dolphins use?  

a) Ears 

b) Lateral line organ 

c) Sonar (C)  

d) Whiskers 

With the Fin Ray effect, ... is transferred 

to the technical application.  

a) Each component 

b) Surface structure 

c) Substance 

d) Principle (C) 

 

 

  



 

 

Module Example Questions 

Seminar 

room-Module 

What is the lotus effect? Plants ... Rodent teeth are a bionics model for… 

 a) capturing small flies. 

b) protected from parasites by 

glue. 

c) with very shinny surface due to 

waxes.  

d) with water-repellent. (C) 

a) forks. 

b) knives. (C)  

 

c) plates. 

 

d) teeth washing. 

Why can geckos almost everywhere 

hold on?  

a) because it has adhesive on the 

feet. 

b) because it is quite weight light. 

c) because it has a special struc-

ture of the footplates. (C) 

d) because he has claws to hold. 

The Eiffel Tower in Paris is  bionicaly 

imitated by …  

a) fingers. 

b) bones. (C) 

c) brawn. 

d) nerves. 

 What is the benefit of a bionicaly 

optimized component modeled on the 

"fin ray effect"?  

a) it adapts flexibly to any object. 

(C) 

b) it remains rigid. 

c) it deforms after strong pressure 

exertion. 

d) it remains exactly as it is. 

The Fin Ray effect finds application in 

the ...?  

a) robotics. (C) 

b) aerodynamics. 

c) kinetics.  

d) motor activity. 

 The hook-and-pile fastener is an bionics 

example inspired by ?  

a) blossom 

b) flower stalk 

c) fruit (C) 

d) leaf 

How is the shark skin built up? 

 

a) from many small sheds. 

b) from many small teeth. (C) 

c) from a mucus-ridden layer 

d) from many small hairs. 

 What is bionics in the shark skin-effect?  

a) the operation. 

b) the motor skills 

c) the form 

d) the surface structure. (C) 

The bionics of the shark skin find 

application at? 

a) caps. 

b) wellington boots. 

c) swimming suits. (C) 

d) jackets. 

 

 

 

 



 

 

Module Example Questions 

Combination 

Module 

If someone wants to make a bionics 

invention, he needs to be...  

Bionics is... 

Questions 

from the 

whole day  

a) an engineer. 

b) inspired by nature. (C) 

 

c) especially smart. 

 

d) inspired by art. 

a) a sustainable technology. 

b) a technology for organic food 

production. 

c) idea transfer from nature to tech-

nology. (C)  

d) technology from a biological 

point of view. 

The streamline shape is a central 

research area in bionics because ...?  

a) many buildings correspond to 

this form. 

b) the flow characteristics are im-

proved. (C) 

c) whose principle of effectiveness 

can exhaust whole houses. 

d) the surface structure is used in 

the construction of modern cars 

Bionics is composed of the following 

words: (9) 

a) biology and robotics 

b) biology and technology (C) 

c) biology and nickel 

d) biology and gothic 

 The streamlined shape has an ideal 

……..shape.  

a) spherical 

b) drop-shaped (C) 

c) box-shaped 

d) elongated 

The biological phenomenon of the 

streamlined form is applied to ...?  

a) hook-and-pile fastener 

b) optimized components. (C) 

c) technical grippers 

d) buildings. 

 

 Which animals have the Fin Ray effect?  

a) reptiles. 

b) mammals. 

c) fishes. (C) 

d) birds. 

What species of animal has breast-, back-

, belly-, anal and tai- fin? 

a) Dolphin 

b) Sea lion 

c) Manatee 

d) Trout (C) 

  

The streamline shape …? 

 

a) doubles the resistance. 

b) increases the resistance. 

c) clears the resistance. 

d) minimized the resistance (C) 

In which bionic example is the form 

transferred to the technical application?  

a) Ventilation systems based on the 

termites 

b) Fin ray effect (C) 

c) Gecko- adhesion principle 

d) Shark-skin-effect 

 

 

  

 



 

 

Appendix H: revised Science Motivation Questionnaire (Marth & Bogner, 2017c) 

Factor 1: Self-confidence   

2 I am curious about discoveries in science 

3 The science I learn is relevant to my life 

4 Learning Science makes my life more meaningful 

5 I enjoy learning science 

6 I believe I can earn a grade of “A” in science  

7 I am confident I will do well on science tests 

8 I believe I can master science knowledge and skills 

9 I am sure I can understand science 

10 I am confident I will do well on science labs and projects 

Factor 2: Grade Motivation 

11 Scoring high on science test and labs matters to me 

12 It is important that I get an “A” in science 

13 I think about the grade I will get in science 

14 Getting a good science grade is important to me 

15 I like to do better than other students on science tests 



 

 

Appendix I: Technology Questionnaire  Part B (Rennie & Jarvis, 1995). 

 

Interest  

  

I1 I am interested in technology. 

I2 I would like to learn more about technology. 

I3 I would like a career in technology later on. 

I4 I like to read books and magazines about technology. 

I5 I would like to join a hobby club about technology. 

 

Social  

 

 

S1 Technology makes the world a better place to live in. 

S2  Technology has brought more good things than bad things. 

S3 It is worth spending money on technology. 

S4 Inventions in technology are doing more good than harm. 

S5 Technology is needed by everybody. 



 

 

Appendix J: List of Materials for every single station 

List of Materials for the BIONICS-Module: 

Introduction: What is bionics? 

Materials: 

o Exercise sheet (workbook 1a.) 

o Information sheet (Appendix A) 

Station Bionics Examples: 

Materials: 

o Exercise sheet (workbook 1b.) 

o Poster (Appendix B) 

o Pictures of the natural model and the technical application of bionics examples (google)  

Station streamline shape 

Materials: 

o Experiment pictures (Figure 5) 

o Exercise sheet (workbook 2a.) 

o cylinder, lifting block, string 

o wax forms (Figure 4) 

o ruler 

 

Station swimming adaption 

Materials: 

o Exercise sheet (workbook 2b.) 

o Animals in aquaria 

 

Station dolphin snout 

Materials: 

 

o Exercise sheet (workbook 2c.) 

o Information sheet „Dolphinsnout“ (Appendix E)  

o Animals in aquaria 



 

 

 

Station fin is not fin 

Materials: 

o Exercise sheet (workbook 3a.) 

o Animals in aquaria 

 

 

Station Fin Ray-Effect 

Materials: 

o Exercise sheet (workbook 3b.) 

o Experiment description (Appendix C) 

o Model Fin Ray-Effect (Figure 7)  

 Creation of the Models: handicraft work (google) 

 Buying: Festo Germany has 3D-Modells 

o Fish tail 

o Ping-pong 

 

Station communication under water 

Materials: 

o Exercise sheet (workbook 4.) 

o Information sheet (Appendix F) 

o schema of the tsunami pre-warning system (Figure 13b) 

o Animals in aquaria 

o Hearing station (Figure 13a) 

 

Station skin adaption 

Materials: 

o Exercise sheet (workbook 5.) 

o Information sheet  (Appendix D) 

o Feather , sandpaper, slime 

o Drawing of animals (Figure 8) 

 

 



 

 

Appendix K: Workbook 

See PDF  

 


