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Abstract:  
 

In this contribution, we will introduce a new method of teaching and learning for 

the natural sciences (Biology, Physics, Chemistry) and Mathematics. The inventor 

and practical implementer in several world countries (Indonesia, Tanzania, 

Kosovo, Kyrgyzstan, Kazakhstan, Bosnia & Herzegovina, and some schools in 

Germany) was Jürgen Schőnherr. The philosophy of this method is based on the 

idea that the first lesson of each chapter begins with an experiment, which should 

be clear, simple (built with ordinary tools from students' lives, kitchens, toys, 

tools, etc.), and have a surprising effect. Based on this approach, the method is 

also called Starter Experiment Approach. The role of the teacher during this lesson 

will be more of a guide and helper, while most of the time will belong to the 

students. Thus, students will be aroused with curiosity and love for natural 

sciences. In countries where this method has been applied, positive effects have 

been observed in increasing the number of researchers in the natural sciences, and 

their success. 

  
 

1. Introduction 
     Most research in natural sciences and technology 

depends on the design and implementation of the 

research experiment [1-5]. Given the importance of 

experimentation in the natural sciences and 

technology, different teaching methods and 

mathematics methods have recently been developed. 

These methods are applied from primary school, 

when students firstly have contact with subjects such 

as physics, chemistry, biology and mathematics [6-

11]. One of the most important methods, which has 

shown practical results [7,8], is undoubtedly the one 

we will present in the following. 
    The name “Starter Experiment” was chosen to 

indicate two things [7]: 

The process of teaching/learning in science has to 

start from the observation of phenomena, either 

obtained from the environment or an experiment 

(Martin Wagenschein). 

Starting a new chapter of the syllabus or in the 

textbook shall be based on students’ observations of 

natural phenomena, or derived from a “Starter-

Experiment”. For their explanations, they are using 

their pre-concepts / pre-knowledge, which will be 

confronted with the science concepts in the course of 

the ‘SEA-lesson’. These concepts will be developed 

by students as a result of their investigations to test 

their hypotheses for correctness. Thus, new concepts 

are developed as a result of the teaching/learning 

process, correspondingly, the new concepts are 

replacing incorrect pre-concepts (Jean Piaget: 

Restructuring). This way, students will avoid 

developing two unconnected sets of knowledge; one 

they use for getting along in their environment, in 

their daily life, in the family and community, and the 

other one to cope with the demands in school. For 

this purpose, each chapter of the syllabus should be 

started, if possible, by this approach. 

http://dergipark.org.tr/en/pub/ijcesen
http://dergipark.ulakbim.gov.tr/ijcesen
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“Re-uniting” students’ worlds -their environment 

and the school- makes learning meaningful and 

motivating for them. Both being the precondition of 

the improvement of the teaching / learning process 

esp. in science subjects. 

2. The Steps of the Approach  

 
    The Starter Experiment Approach follows the 

“Scientific Cycle” * [7,8]: 

 

1. Observing phenomena either directly in the 

environment or through an experiment; 

2. Attempting to Explain why certain things were 

observed, students using their pre-concepts; 

3. Verifying/Falsifying the attempted explanations 

(hypotheses) by means of experiments, 

preferably designed by the students themselves; 

4. Assessing the attempted explanations by means 

of the results of the verification experiments; 

5. a) Formulating a Concept in case of a positive 

assessment of the hypothesis. Or b) Formulating 

a New Hypothesis in case of a negative 

assessment of the original hypothesis followed by 

a new verification process; 

6. Linking the Concept to students’ environment 

and its applications in technology and science; 

7. Evaluating students’ degree of comprehension of 

the newly found concept. 

 

*) There is a slightly different procedure for 

mathematics. 

 

3. Teaching with the Starter Experiment 

Approach 

 
To teach science while using this approach 

successfully, the teacher needs to undergo a training 

covering both, methodology and contents. Since this 

approach is very different from what teachers are 

used to doing, the training must also provide them 

with a considerable self-confidence in their ability to 

apply the new strategy. After having undergone the 

training -the training itself is described under the 

chapter “Training Structure”- the teachers are 

expected to conduct science lessons following this 

very approach at least each time when they start with 

a new chapter of the syllabus. Thus, students will 

develop a high degree of motivation, which will last 

for the periods to follow, even if the teacher falls 

back to more traditional ways of instruction. 

However, it is important that frequent references are 

made to the initial Starter Experiment for this 

chapter. This way the motivation can be sustained 

for a long time. 

 

4. Effects of SEA on Students and Teachers 

 
Teachers applying this method will experience a 

change in students’ attitude towards science subjects 

and mathematics: Students will start investigating 

questions outside the actual science lesson, e.g., by 

designing and conducting their own experiments at 

home. Students will bring “improvised equipment” 

to the school to demonstrate certain experiments 

they have “invented”. Students will utter their 

satisfaction with the subject, and will include their 

science and/or mathematics teacher in such 

statements. In turn, teachers will observe some 

changes in their own attitude towards the lessons 

they have to give. They will observe that they spend 

more time thinking about these lessons, they will 

spend more time preparing them, they will become 

more open to students’ questions and suggestions, 

and they will find teaching satisfactory and 

rewarding...   

 

Some other effects frequently observed [7,8]: 

 Students become more tolerant towards 

deviating ideas of classmates. 

 Students become more supportive among each 

other. 

 Girls are more respected and are actively 

involved in lessons traditionally regarded as the 

domains of boys. 

 The positive attitude towards science subjects 

and mathematics spills over to other subjects. 

 Due to the training element Mutual Monitoring 

the cooperation of teachers increases. 

 

5. The Training Structure 
 

At the first step of the training, participants are 

exposed to a lesson following the steps of the Starter-

Experiment-Approach. They experience the desired 

teaching/learning process in the role of students, the 

trainer being the “model-teacher”. 

This is followed by analyzing the approach step by 

step, and backing them up by short lectures about 

learning psychology, the way knowledge is created. 

Here participants find themselves in the role of 

college students. Based on the experience gained in 

the previous steps, participants are asked to select a 

topic from the curriculum and to prepare a lesson 

following the new approach, still in the role of 

college students. 

 In the role of teacher, each participant is given the 

chance to tryout the lesson they have planned in a 

“Peer-Teaching” session, whereby the other 

participants are acting as students.  During the 

peer-teaching performances the trainer acts as a 
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monitor, modelling the way effective monitoring can 

be done. In the course of the peer-teaching exercises, 

the trainer involves the participants successively in 

monitoring the demonstrating colleague. They now 

take part in two roles: The role of student and the 

role of monitor. To reduce the fear to fail when 

applying the new approach back in their schools all 

participants will teach “their lesson” in a normal 

class with normal students. One participant is the 

teacher, the remaining participants act as monitors. 

Thus, self-confidence increases, the fear to fail 

vanishes. Back in their schools’ participants have to 

apply the new approach for at least six times within 

the following 6 to 9 months. These “SEA-lessons” 

must be monitored by one colleague who has also 

undergone the SEA-training. After 6 to 9 months’ 

participants attend a refresher seminar. Here 

participants discuss their experience gained by 

applying SEA in their schools, focusing on 

problems/difficulties observed, and developing 

adaptations to overcome them, meanwhile, the 

trainer acting mainly as organizer and source of 

ideas. 
 

6. Conclusions 

 
- The SEA method is suitable and effective for the 

natural and mathematical sciences. 

- Starts to apply from primary school and 

especially from the fifth grade 

- It is easily feasible because it does not require 

special laboratory equipment (tools are taken 

from the daily life of students). 

- The results prove that, by applying this method, 

the students' interest in natural sciences increases, 

and what is more important, the prejudices that 

natural and mathematical sciences are difficult 

fall [7]. 
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