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1. On developing skill sets in physics classes at GISSV  
The material taught in physics class allows students to acquire general skills as well as skills specific to the 

natural sciences and to physics itself. These skills are all equally important. They are interdependent and 

interrelated; they supplement one another. Students acquire these skills by actively engaging with the  

physics-specific material as well as with the additional, cross-disciplinary teaching materials. 

The subject of physics develops students’ skills by combining a natural sciences approach with diverse  

aspects of the animate and inanimate environment. In this way, the teaching of physics is linked to various 

social, mathematical, historical and ethical concerns. As a result, the subject of physics gets students  

engaged in tackling questions and problems posed by the natural sciences. Furthermore, it serves to  

promote in students a positive attitude toward the natural sciences and technology. Scientific literacy is an 

indispensable part of a contemporary liberal education taught – as it is – in a world that is framed by the 

natural sciences and by technology. In the sense of learning as a life-long process, it provides an important 

foundation for dealing with an ever-changing world; it is also a precondition for acquiring new knowledge 

and for making informed decisions. For many specialty areas, professions and fields of study, a solid  

background in physics, as component of the natural sciences curriculum, forms the basis for dealing with 

challenges successfully. 

Mathematical skills are indispensable when dealing with physics problems. Students are able to describe 

physical processes and concepts using formulas, graphical representations, tables and symbols; and they 

can explain these processes and concepts by using physical laws and principles. By abstracting and  

quantifying, students learn to better comprehend physics problems and to draw comparisons between e.g., 

structures, processes and characteristics. Assisted by mathematics, physics teachers can present analogies 

and connections that in turn reveal how knowledge can be organized and systematized. Mathematical tools 

(e.g., collections of formulas and graphing calculators) play an important part in the teaching of  

mathematics and the natural sciences. The ability to use these tools helps students acquire more general 

skills. Students start using graphing calculators by the time they have reached their senior level of high 

school and they do so in coordination with the mathematics department. 

For modern science it is necessary to teach media skills to students in any and all subjects. Likewise, the 

use of electronic media in physics class may serve as a suitable resource for students to learn about  

physics, solve problems, build models, obtain information, and present results (e.g., simulations and surveys 

of recorded data). Furthermore, their use provides students with the opportunity to engage in individual and 

cooperative learning experiences in virtual work and learning environments. 
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1.1 Learning skills and general physics skills  

All school subjects strive equally to develop students’ learning skills since these latter are centrally important 

to students’ dealing with the complexities of school, professional and social requirements. Central to  

students’ development of learning skills is their acquisition of method, individual and social competencies, 

which, in turn, are developed to address the specificities of each school subject. Therefore these skills  

cannot be divorced from skills specific to the subject at issue. 

The fundamental function of learning skills thus always transcends the specific school subject. Learning 

skills are essentially effective beyond the scope of any single school subject.   

The following learning skills will be developed across all topical areas specific to physics class. 

 

Method competency – learning efficiently 

Students are able to 

● analyze tasks and problems and develop problem-solving strategies 

● select and use appropriate methods to solve problems as well as plan and implement a  

goal-oriented, incremental work schedule 

● properly select and critically evaluate relevant information on an issue from various sources  

(e.g., textbook, dictionaries, Internet) 

● select and correctly use suitable media to document, present and discuss an issue 

● record, process and interpret information derived from various forms of presentation (e.g., texts, 

symbols, diagrams, tables, flow charts) 

● use research methods to acquire and apply findings about interrelationships, principles and laws 

● create definitions, rules and laws and use them as tools 

● systematically structure their findings as well as create cross-connections between disciplines 

● present work results in an intelligible and accessible format 

 

Individual and social competencies – learning in personal and cooperative settings 

Students are able to 

● learn individually and in groups 
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● set learning goals for their own work and for teamwork; negotiate agreements and realistically  

evaluate their implementation 

● agree on behavioral goals and rules for themselves and the group; assess how well these are  

maintained and draw conclusions from this 

● schedule study and work periods 

● take responsibility for their own work process and the team’s 

● communicate in ways that do justice to the issues at hand and to those addressed 

● accept and provide assistance 

● interact respectfully with other people 

● accept and tolerate the opinions of others 

● present their own position in a manner appropriate to the issue and situation 

● deal with conflicts in an appropriate manner 

● evaluate and reflect on their own learning progress and that of their classmates 

● consciously use their own proficiencies in the natural sciences as well as  

subject-specific skills in order to  

○ make everyday decisions correctly and behave accordingly 

○ adequately evaluate human interventions into the animate and inanimate environment 

○ evaluate the practical implementation of findings from the natural sciences  

 

The development of learning skills in physics class takes on a form specific to the subject or to the natural 

sciences, which in turn is reflected in the goals set for the various grade levels. 

1.2 Content skills in physics 

Working on scientific and technical problems, students develop, use and reflect on the methods, techniques 

and specialized knowledge specific to the natural sciences. Related to this is the skill to act in ways that are 

specific to the natural sciences. This skill refers to elements fundamental to acquiring scientific  

knowledge, i.e., experimental and theoretical work as well as communicating, applying and evaluating  

scientific data in subject-specific and social contexts. The following science-specific skills should be  

understood as general goals applicable to all natural science subjects. In conjunction with the expertise 

specific to physics, the students acquire a method competency specific to their subject. 
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Students are able to  

● select and apply appropriate methods for obtaining knowledge, i.e., 

● design, conduct, record or document, and evaluate observations, studies, and qualitative and  

quantitative experiments; if necessary, perform error assessments 

● ask questions and present reasonable hypotheses, draw appropriate deductive and inductive  

conclusions, derive causal relationships 

● develop blueprints for models and implement suitable models, recognize essential features and 

limitations of models 

● compare and classify scientific issues and define concepts, derive findings from the results and  

verify them with respect to prior hypotheses 

● communicate in ways specific to the issue, i.e., 

● represent scientific sets of facts, procedures, and relationships in an intelligible manner by using 

technical terms, formulas, equations, etc. correctly; apply mathematical problem-solving procedures 

correctly; distinguish between representations that use expert terminology as opposed to those that 

use colloquial language 

● purposefully obtain, structure, document and present information derived from texts, flow charts, 

graphs, equations, etc. 

● intelligently apply mathematical tools, e.g., sets of formulas and graphing calculators 

● evaluate and reflect appropriately, i.e., 

● determine suitable criteria for the purposes of evaluation, take into account various perspectives 

(e.g., scientific, sociological, economic and ethical); evaluate on the basis of these criteria the  

procedures and methods of the natural sciences as implemented in research and practice as well as 

in modes of behavior, provisions and decisions 

 

Natural scientific skill sets take their cues from the following basic concepts. These sets illustrate the dimen-

sions particular to the various school subjects. Essentially, they serve to structure and systematize expert 

knowledge and provide the foundation for understanding interconnections. 

 

Matter 

Students are able to comprehend the structure of matter and the relationships between the structure internal 

to matter and the properties of bodies, natural phenomena and technological processes. 
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Interactions 

Students are able to describe and explain direct interactions between bodies as well as those mediated by 

several fields. It is thus important that the resulting effect is not confined to the experience of a single body, 

but that all participating bodies are implicated, or also, that the radiation producing these effects is subject to 

change. 

 

System 

Students are able to analyze complex systems in nature and technology by parsing them into accessible 

partial systems. This requires students to usefully determine the boundaries of systems or also their limit 

constraints by paying attention to physical laws. In this way students are able to define selected systems 

and to describe them in terms of models. Such delimitations enable them to comprehend complex process-

es. 

 

Energy 

Students are able to comprehend energy as an essential aspect of all natural and technological processes. 

The amount of energy remains fundamentally constant. It can be transferred, converted into other forms of 

energy, or stored in various forms of energy. In this way energy can also function as a carrier of information, 

or alternatively, matter can serve as a carrier vehicle for the transport of energy. Students are able to  

comprehend that complete energy transfer is only theoretical and not always possible in nature and  

technology.  

 

For the upper level qualification phase, comparable basic concepts are identified in the “Uniform Test Re-

quirements for the Physics Matriculation Exam.” 

Note: The student experiments that are required take account of the experimental character of the subject 

of Physics. 



 

1.3 Overview of the subject areas  

1.3.1 Overview of the subjects taught in the middle school 
 

Grade 6 Grade 7 Grade 8 Grade 9 
1 hour per week 2 hours per week 2 hours per week 2 hours per week 

Introduction to Physics  

The topics in physics 

Mechanics II  
Force  

Mechanical energy 

Theory of Electricity II  
Values in electricity 

Theory of Electricity III 
Magnetic fields 

Electromagnetic induction 

Electric conduction processes 

    

Optics I  
Propagation of light  

Reflection  

Diffraction 

Theory of Electricity I  
Charge as the basic  
property of electricity  

Circuits 

Optics II  
Formation of images on optical 
lenses 

Mechanics (Kinematics) 
One dimensional motion 

One-dimensional motion with 
constant acceleration 

Motion in two dimensions 

    

Mechanics I 
Objects and matter 

Movement 

 Thermodynamics  

Temperature and heat 

Changes in heat and phases of 
matter  

 

 

 
  



 

1.3.2 Overview of the subjects taught at the high school level 
 

Introductory phase         Qualification phase 
Grade 10 Grade 11/12 

UP TO written DIAP 
Grade 12 

AFTER written DIAP 
2.5 hours per week 3 hours per week 3 hours per week 

Mechanics (Dynamics) 
Power and Newton’s 3rd law 

Newton’s first law and the law of 
inertia 

Mechanical vibrations and waves 

Mechanical work and energy 

Impulse and thrust 

Uniform circular motion 

Fields and Interactions 
Electric field 

Magnetic field/electromagnetic 
induction 

Physics of the Electron Shell 
and the Atomic Nucleus 
Physics of the electron shell 

Physics of the atomic nucleus 

   

Atomic Physics 
Structure of the nucleus,  
radioactivity 

Splitting the atom and its  
implementation 

Waves and Particles 
Vibrations and waves 

Wave optics 

Quantum optics 

 



 

2 Acquisition of skills and competencies in middle school 
The functional and method competencies already acquired in the natural sciences in elementary school and Grade 5 form the basis 
for the competencies acquired in physics in Grade 6. The student can define selected physical concepts in an elementary way and 
use natural science modes of working (basic understanding). Students draw on this basis to pose  
age-appropriate questions, make assumptions, record values and make graphic representations. 
 

2.1 Acquisition of skills and competencies in Grade 6 
 

Subject Matter/ 
Content 

Competencies Methods/Media/Study Skills Reference to the School Pro-
gram /  
Cross-Curricular References 

Topic/content Functional Competence Method Competence Relationship to the School  
Program / Cross-Disciplinary  
Aspects 

Introduction to Physics 
The topics in  
physics 
 

The student is able to 
– Delimit material areas of physics from those 
of other natural sciences 

The student can conduct simple student  
experiments from various material areas of 
physics, describe his or her observations, and 
formulate initial simple explanations. 

 

Optics I 
Propagation of 
light 
 

The student is able to 
– Distinguish between sources of light and 
illuminated objects and classify examples 
– Describe the propagation of light to all sides 
and in a straight line using the radiating light 
model 
– Describe how shadows form on objects 
– Describe the origin of lunar and solar eclip-
ses and explain them 

The student can use various tools correctly (e.g., 
straight edge, protractor, magnifying glass,  
microscope), and knows how to observe and 
measure.  
 
The student is able to conduct student  
experiments on the formation of shadows and 
document this. 

 

Reflection 
 

The student is able to 
– Draw the dispersion of rays due to  
reflection on a flat mirror 
– Experimentally confirm the validity of the 
law of reflection 
– Name examples from nature and  
technology and explain these with the help of 
reflection 

The student is able to conduct student  
experiments on the reflection of light and doc-
ument this. 

Axis mirroring (mathematics) 

Diffraction The student is able to The student can define selected physical   



 

 – Describe the diffraction of light and draw 
the dispersion of rays 
– Measure the angle of entry (angle of  
incidence) and the angle of diffraction at the 
interface of air and glass and at that of air 
and water 
– Qualitatively formulate the law of diffraction 
– Describe total reflection and its conditions 

concepts in an elementary way and use natural  
science modes of working (basic  
understanding). He or she can pose  
age-appropriate questions, make assumptions, 
record values, and make graphic  
representations. 
 
The student is able to conduct student  
experiments on the diffraction of light and eval-
uate these under supervision. 
 

Individual and social competence 
The student is able to 
– Reflect on observations and implemented work methods 
– Present and construct optical issues and do so exactly 
– Document findings on optical issues using the language of physics and present them properly to the persons addressed 
– Learn in groups and take responsibility for the entire work process 
 
Mechanics I  
Objects and  
matter 
 

The student is able to 
– Characterize objects as a delimited amount 
of matter 
– Describe mass and volume as physical  
values 
– Represent the relationship between mass 
and volume graphically and interpret it 
– Describe, calculate, and experimentally 
determine density using knowledge about 
volume and mass as physical values 

The student can use various tools correctly (e.g., 
scale, straight edge, spring dynamometer, 
measurement cylinder), and knows how to  
observe and measure.  
  
 
The student can independently conduct a  
student experiment to determine density. 

Density, properties of materials 
(chemistry) 

Movement  The student is able to 
– Explain the concept of movement by giving 
examples 
– Qualitatively characterize speed using the 
relationship between distance and time 
– Interpret a displacement-time diagram 

The student can use various tools correctly (e.g., 
stopwatch, measuring tape), and knows how to 
observe and measure.  
  
 
The student can plan and independently conduct 
a student experiment to determine the average 
speed. 

Project suggestion 
Traffic safety in the vicinity of 
GISSV, assessing speeds,  
dangers in road traffic,  
the responsibilities of road users 
 
Core emphasis: “Together” 
 

Individual and social competence 
The student is able to 
– Prepare, conduct and evaluate experiments individually and in a team 
– Document and present findings using the language of physics 
– Proceed and work correctly in physics rooms and when conducting experiments 



 

2.2 Acquisition of skills and competencies in Grade 7 
 

Topic/Content Functional Competence Method Competence Relationship to the School 
Program / Cross-Disciplinary 
Aspects 

Mechanics II  
Force  The student is able to 

– Characterize force as a physical value 
– Describe interactions between objects 
– Distinguish the effects of force 
– Characterize the force of friction, gravity and 
other forms of force 
– Measure the force of friction and gravity 
– Present and interpret the relationship between 
force and alteration of the length of a spring 
(Hooke's Law) 
– Graphically represent energy as a directed  
physical value 
– Describe, explain and perform calculations with 
an instrument that transforms force 

The student can define selected physical 
concepts in an elementary way 
and use natural science modes of  
working (basic understanding). 
He or she can pose age-appropriate 
questions, make assumptions, record 
values, and make graphic  
representations. 
 
The student can plan, conduct and eval-
uate a student experiment on the work-
ing of a force-transforming  
instrument (e.g., loose coil). 

Project suggestions 
Friction in nature and technology 
(road traffic) 
Force-transforming devices in 
daily life (biology, technology – 
fitness center) 
Core emphasis:  
“Differentiated” 
 
Field trip suggestion:  
NASA (Moffett Field) 
Core emphasis:  
“Culturally aware” 

Pressure  
 

The student is able to 
– Characterize pressure as a physical value 
– Distinguish between force of pressure and  
pressure and calculate both values 
– Use his or her knowledge about pressure on a 
selected example (e.g., hydraulic equipment, 
gravity) 
– Qualitatively describe the causes of gravity and 
its dependence on other physical values 
– Describe thrust as a consequence of gravity 
– Explain pressure as a property of gases using 
the particle model 

 Project suggestions 
Sink – hover – climb – swim 
(Technology – evaluation of cul-
tural achievements) 
 
Core emphasis:  
“Culturally aware” 

Mechanical energy  
 

The student is able to 
– Characterize mechanical work, output and  
energy as physical values 
– Calculate mechanical work and output 
– Distinguish between potential and kinetic energy 
– Calculate potential energy 
– Use the law of the conservation of energy on a 
selected example (e.g., inclined plane) 
  

 Sensitivity to the concept of  
energy (environmental  
education) 
Core emphasis:  
“Culturally aware” 



 

– Explain the concept of degree of efficiency and 
use it in describing energy conversions 

Individual and social competence 
The student is able to 
– Prepare, conduct and evaluate experiments individually and in a team 
– Give reasons for using energy and materials in an economical and environmentally friendly way and derive consequences from this for one’s own behavior 
– Document and present findings using the language of physics 
– Proceed and work correctly in physics rooms and when conducting experiments 
 
Theory of electricity I  
Charge as a basic 
electrical phenomenon 

The student is able to 
– Characterize types of charge based on the effect 
of force 
– Explain charge as a deficit or excess of electrons 
– Describe the electric field as a non-contact force 
in the room 
– Describe the electric field using field lines in a 
model-like way  

The student can use various tools  
correctly and knows how to observe and 
measure. 
  
  
 

 Atom (chemistry) 

Circuits  The student is able to 
– Describe the composition of a simple circuit and 
sketch it using wiring symbols 
– Build simple circuits 
– Distinguish between conductors and insulators 
– Describe the flow of electric charge in metals 
– Distinguish between serial and parallel  
connections in circuits 
– Describe the effects of electrical current  
– Characterize electrical energy and work in  
connection with conservation of energy  

 Dangers of electrical current 
(environmental education) 

Individual and social competence 
The student is able to 
– Document observations and findings using the language of physics and present them properly to the persons addressed 
– Reflect on observations and work methods 
– Assess the dangers of electrical current and deduce the correct way to handle a particular situation 
– Prepare, conduct and evaluate experiments done individually and with a team 

 

2.3 Acquisition of skills and competencies in Grade 8 
 

Topic/Content Functional Competence Method Competence Relationship to the School 
Program /Cross-Disciplinary 



 

Aspects 
Theory of electricity II  
Values of electricity The student is able to 

– Characterize and measure amperage, voltage, 
and electrical resistance as physical values 
– Calculate electrical resistance as the quotient of 
voltage and amperage 
– Experimentally prove, represent graphically, and 
interpret Ohm’s Law 
– Calculate and use the rules for resistors in  
series and resistors in parallel 
– Describe qualitatively how resistance depends 
on length, cross-section, and material 
– Calculate electrical output as the product of  
voltage and amperage 
 

The student can use various tools  
correctly and knows how to observe and 
measure. 
 
The student can conduct a  
student experiment to measure  
electrical values. 
  
 
The student can conduct a student  
experiment to characterize a component 
and evaluate it under supervision. 
  

Project suggestions 
Application and calculation of 
electrical circuits 
Electrical energy at home 
Electrical installations in  
buildings 
 
Suggestions for excursions  
San Francisco Exploratorium 

 
Optics II  
Formation of images 
on optical lenses 
 

The student is able to 
– Distinguish optical lenses and give an overview 
of their use 
– Describe and sketch the dispersion of rays on 
convergent lenses with the aid of the main rays by 
using the focus and the plane of the lens 
– Construct images on convergent lenses and 
determine the characteristics of the images 
– Distinguish between the properties of virtual and 
real images 
– Apply his or her knowledge about the formation 
of images to explain the way an optical device 
works (e.g., projector, camera) 
   

The student can plan and conduct a  
student experiment about the formation 
of images on convergent lenses and 
evaluate it under supervision.  
  

Project suggestions 
Path of rays on prisms,  
formation of a rainbow,  
construction, correction of vision 
problems and vision aids, 
curved mirror in everyday life 
Core emphasis:  
“Differentiated” 
 
Functioning and construction of 
electrical devices (historical  
devices) 
Core emphasis:  
“Culturally aware” 

Individual and social competence 
The student is able to 
– Reflect on observations and work methods 
– Exactly present and construct optical issues 
– Document findings on optical issues using the language of physics and present them properly to the persons addressed   
– Learn to work cooperatively and take responsibility for the joint work process 
 
Thermodynamics  
Temperature and heat The student is able to 

– Characterize temperature as a physical value 
– Compare the various temperature scales 

The student can use various tools (e.g., 
clock, thermometer, scale, straight edge, 
measuring cylinder) correctly and knows 

Project suggestions 
Conduction of heat, flow of heat, 
radiation of heat in everyday life 



 

– Describe the temperature of absolute zero using 
knowledge from the particle model 
– Characterize heat and thermal energy as  
physical values and distinguish them from each 
other 
– With regard to selected thermodynamic  
processes, describe energy conversions and 
transfers 
– Discuss the meaning of the specific heat  
capacity of materials 
– Interpret the fundamental equation of the theory 
of heat and use it to solve simple assignments 
– Based on practical examples, describe and  
explain how the length and volume of objects 
change, depending on the temperature 
– Mathematically determine the change in length 
and volume 
– Describe the anomaly of water 

how to observe and measure.  
 
The student can conduct a student ex-
periment that involves making a diagram 
to record a temperature over the course 
of time to determine the right temperature 
for a mixture, and can subsequently eval-
uate this experiment. 
  
 
 

and in space travel  
(environmental education) 
Core emphasis:  
“Differentiated” 
 

Changes in heat and 
physical condition 

The student is able to 
– Compare physical conditions and explain 
changes in physical conditions using the particle 
model 
– Experimentally prove the conversion of heat 
upon changes in physical condition (e.g., present 
and interpret the temperature-heat diagram) 
– Describe changes in physical condition from 
various energy points of view 
– Mathematically calculate heat conversions 

The student can plan and conduct a  
student experiment to make a  
temperature-time diagram that can be 
used to identify various phase changes 
(boiling point and melting point), and can 
subsequently evaluate the experiment. 
  
The student can independently conduct a 
student experiment on the specific heat 
capacity of a solid material.  
  

Particle model, physical  
conditions, energy in chemical 
reactions (chemistry) 

Individual and social competence 
The student is able to 
– Evaluate decisions with regard to energy from the standpoint of continuity and draw consequences for his or her own behavior 
– Evaluate the significance of physical findings for personal and social decisions 
– Assess the meaning for nature of the anomaly of water 
– In a focused manner, independently and responsibly perform and evaluate measurements 
– Conduct experiments properly and observe safety standards 
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Performance evaluation 

3.1 Principles 
The evaluation of skills development should take into account the special characteristics of physics  

teaching. It is thus consistent with the principle of holistic pedagogy and based upon students’  

self-evaluation and the evaluation of others. Student performance is to be tracked, evaluated and graded 

using a variety of instruments.  

Performance evaluations should take into account pedagogical as well as subject-specific principles. The 

goal is to assess the multiple dimensions of performance on the basis of criteria that are transparent and 

comprehensible to students. 

Performance evaluations should address the following requirements areas: 

 

Requirements Area I 
(Reproduction) 

Requirements Area II 
(Analogous Reconstruction) 

Requirements Area III 
(Construction) 

– reproduce known sets of facts 
specific to a circumscribed subject 
area as learned in class 
– describe and apply techniques 
and procedures acquired in class 
and practiced in a specific subject 
area; be able to repeat them 

– independently select, organize, 
process and present sets of facts in 
relation to certain aspects familiar 
from class practice 
– independently apply what has been 
learned to new but comparable  
situations; this may involve new  
questions, new relationships among 
facts, or new modes of procedure 

– methodically process complex da-
ta so as to promote students’  
abilities to interpret independently,  
deduce, reason, or evaluate 
– apply or select modes of thinking 
or study procedures familiar from 
class to deal with new tasks 

 

These three school requirements areas should be implemented in a proportionate manner. All requirements 

areas should include aspects of functional, method, individual and social competencies in ways that are  

balanced and appropriate to each grade level. In this regard, written, oral and practical performances 

should, as a matter of principle, be required by specific deadlines and cultivated over a given period of time. 

  

Papers and exams should address all three requirements areas. Any additional performance evaluation may 

be limited to a single requirements area. Middle school students are exempt from evaluation in the areas 

covered by Requirements Area III.   

Performance evaluations of the upper grade levels should specifically follow the instructions expressed in 

the Uniform Test Requirements for the Matriculation Certificate. Students have achieved an appropriate  

performance level once they have fulfilled most of Requirements Area II; Requirements Areas I and III are 

also taken into account, but Requirements Area I will weigh in a lot more heavily than Requirements Area III. 

To evaluate the development of skills sets in physics class, the following items are most useful: 
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● special contributions to group and class discussions 

● presentations and brief reports 

● written and oral tests 

● subject-specific and cross-disciplinary projects and competitions 

● models, data tables, documents, term papers 

● student- and teacher-run lab experiments followed by lab reports  

 

GISSV physics class achievements include students’  

● oral contributions such as the creation of hypotheses, suggestions to solve problems, presentation of 

relationships, and the evaluation of findings 

● analysis and interpretation of texts, graphs or diagrams 

● qualitative and quantitative description of facts using correct technical terminology 

● ability to independently design, conduct and evaluate lab experiments 

● proper behavior during lab experiments, level of autonomy, ability to follow instructions 

● precision in the delivery of oral contributions such as the creation of hypotheses, suggestions to 

solve problems, presentation of relationships, and the evaluation of findings   

● ability to independently design and execute a project 

● ability to create products such as documentation related to assignments, research and  

lab experiments, presentations, lab reports, study posters, models 

● ability to write and present a paper 

● ability to maintain a binder, study journal or portfolio 

● constructive contributions to teamwork 

● brief written tests covering the contents of the last two hours of classroom lessons 

● processing and conceptual skills and their development (observed in the classroom); these are  

assessed in relation to the quality, frequency and continuity of students’ contributions 

Natural science classroom projects and lab experiments are particularly suited to link the various forms of  

performance evaluation to one another. They are accompanied by phases of evaluation that provide  

information on students’ levels of skills development. Teachers should allow students sufficient amounts of 

time for self-reflection, reflections on the learning process and presentation of their teamwork findings. 

3.2 Criteria 

Performance evaluations should be transparent and reference the quality of the expected learning product 

and learning process; they may also refer to students’ presentation of their findings. 
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These criteria are universal and to be applied to all subject areas. They are to be used in accordance with 

the specific forms of performance evaluation itemized under 3.1.  

 

Product criteria include students’ abilities 

● to fulfill their assignments  

● to perform in ways that are correct and scientific 

● to present approaches to solutions and findings that are clear, complete and well-structured 

● to use the technical terms of mathematics and physics in an appropriate manner 

● to observe technical design standards      

 

Process criteria include students’ abilities 

● to use physics-specific methods and procedures 

● to be efficient when working on problems in physics 

● to select tools and devices correctly 

● to purposefully acquire and process scientific and technological data by using appropriate media  

resources 

● to reflect on and document the methods they use 

● to be willing to perform as individuals and in groups  

● to expertly design their projects and manage their own time 

● to design their own learning environment (e.g., by maintaining a complete set of work materials,  

organizing their workspace, keeping the noise down while working)   

  

Presentation criteria include students’ abilities 

● to present findings that have a logical structure and to use approaches to solutions that are  

well-structured 

● to provide quality representations of their project   

● to use suitable electronic media properly and with confidence 

● to stay within the limits of the given quantitative framework 

● to use the technical terms of mathematics and physics in an appropriate manner 

● to deliver presentations properly (e.g., by speaking freely without recourse to a script) 

● to give presentations that do justice to their products in terms of visualization, illustration and  

vehicle of presentation, and that successfully address their intended audience 

● to respond competently to questions 
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To evaluate additional achievements in GISSV physics classes, the following criteria should be considered: 

 

Individual Competence: Students are able to study on their own. 

This implies in particular that students are able to: 

● set their own work and behavioral goals 

● learn in ways that are goal-oriented, reliable, on schedule, mindful and persistent 

● take responsibility for their own actions 

● test the correctness of their own solutions to problems, if need be by using appropriate tools 

● work with care and precision 

● follow and implement instructions 

● evaluate their own learning progress 

● deal with success and failure in an appropriate manner 

 

Social Competence: The student is able to learn in cooperation with others. 

This implies in particular that students are able to: 

● learn cooperatively in groups 

● take responsibility for the teamwork process 

● motivate other students 

● work in a disciplined manner and abide by agreed-upon rules 

● develop positions of their own and present them objectively 

● deal with conflicts appropriately 

● provide and accept help 

● evaluate the results and procedures of teamwork as well as the contributions of individual  

participants in the group 

 

Method Competence: Students are able to learn efficiently. 

This implies in particular that students are able to: 

● analyze assignments correctly and develop problem-solving strategies 

● select and use learning strategies and techniques independently and in ways that are appropriate to 

the situation 

● design and implement their own procedures incrementally and with respect to a goal 
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● obtain, purposefully select, store, illustrate, process and evaluate, and exchange information by  

using print and electronic media 

● extract information from pictures, texts, and graphic representations, and process it, i.e., by properly 

reading the data and transferring it into writing 

● present their findings by using modern technology in the proper way 

 

 

Mountain View, May 16, 2012 
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4 Glossary 

The purpose of this glossary is to make it easier to work with this curriculum and to provide definitive  

explanations of the concepts used in the curriculum.  

 

Curriculum  

The curriculum is to be understood as the complete course of study the students must pursue to acquire the 

required skills and competencies. The core curriculum lists the subject matter taught at GISSV so that  

students acquire these skills and competencies.  

 

Common European Framework of Reference for Languages (CEFR)  

Please see http://www.goethe.de/z/50/commeuro/ and for the specific reference levels, please see 

http://www.bildung-staerkt-menschen.de/service/downloads/Niveaukonkretisierung/Gym/E.  

 

Core curriculum  

The core curriculum includes the skills, competencies and subject matter described in this curriculum, which 

form the basis for the questions that appear in the Abitur exam. These skills and competencies can be  

acquired in about two-thirds of the instructional time.  

If certain competence areas do not specify specific requirements, each school or subject area – in accord-

ance with its particular program – must specify the requirements that students must fulfill to acquire the  

required skills and competencies. The core curriculum forms the basis for the school curriculum.  

 

Competence orientation   

Competence is defined by Klieme to mean “that the standards of education, in contrast to curricula and 

framework guidelines, do not draw on lists of teaching materials and educational content in order to achieve 

concrete educational goals. It is much more a matter of identifying the basic dimensions of learning  

development in a subject area (a “domain,” as educational psychologists say, a subject area or a specialty). 

Competences reflect the basic challenges that students face in the various domains.”11  

 

Competence  

According to a definition by Franz E. Weinert, competences are seen as “the cognitive abilities and skills 

that individuals possess or can learn for solving specific problems, and the associated motivational,  

volitional and social readiness and abilities that enable them to use these solutions responsibly and  

successfully in a variety of situations.”12 
 

Output control   
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Output control is the didactic consequence of educational standards and competence orientation. It shows 

what students should actually have mastered by the end of a given period of time (here: the Abitur exam). 

An output-oriented approach stands in contrast to the input-oriented approach found in prior curricula, which 

defined what educational content should be taught by the teaching staff.  

 

Qualification phase  

This refers to the Gymnasium-level high school program, specifically to the last two years which lead up to 

the Abitur examination offered by German schools abroad. The third school year before the Abitur  

examination is the introductory phase.  

 

School curriculum  

The school curriculum deepens and broadens the core curriculum. The school curriculum allows German 

schools abroad to run their school in a way that suits their particular location. It reflects the school’s vision 

and contributes to the school’s image. 

The oral examination that is part of the graduation examination covers the parts of the school curriculum 

that are not included in the core curriculum.  

 

Standards  

Also called educational standards. Standards define the areas of competence that are to be acquired by all 

students by a specific point in time (here: the Abitur examination).   

To present performance expectations, schools need examples in the form of sample assignments that 

illustrate the various standards. In the long-term, one can expect empirically validated competence levels 

from the Institute for Quality Assurance in Education (Institut zur Qualitätssicherung im Bildungswesen / 

IQB).  

The individual schools or faculty members define the content needed to attain the competences formulated 

in the standards.  

 

Sources: 
11 Klieme, E., including the report “Zur Entwicklung nationaler Bildungsstandards” [On the  

development of national educational standards], published by the Ministry of Education and Research, 

2003, p. 21 f. or under: www.bmbf.de/pub/zur_entwicklung_nationaler_bildungsstandards.pdf 
12 Franz E. Weinert: “Vergleichende Leistungsmessung in Schulen – eine umstrittene Selbstverständlichkeit” 

[Comparative assessment of performance in schools – a controversial matter of course], in: Weinert (ed.): 

Leistungsmessung in Schulen [Assessment of performance in schools], Weinheim and Basel, 2001, p. 27 ff. 
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