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 اـ"ل(قعىـف ة@ـسار ن(ـ>ت نأ ىغ6"ی ،ة0)لعلا 01هاف)لا ,م ةع()'م كا"ه•
.ةقNم وأ Mهج نود ةJكاHلا ,م اهیدا"ن ،ا"0عو ىف ة"ماD وأ

•PعQ6J هب له'لاHم ل>ل ةع()')لا هNQلغ Uتو 1لعلاV60له'لل لاًباقم هتاق 
UقلاJلاو ةءا<QاUة.

 ةـــU'MPلأل"ً اـــكلاQما JـــQ6عP ةـــ0)لعلا 01هاـــف)لا ,ـــم ةـــع()')لا هHـــه كلاQـــما•
.*“ة0)لعلا
ـــــــــــــــــــــــــــــــ
.ىئا78لا 6*عس .د .أ 0م ةح.'قم ة*()'لا ه"ه*
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Two visions of science education and of the scientifically 
literate person
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:ة23لعلا ة0$/.لأا ةعجا(م )م ف$هلا

ةـــــ0)لعلا ةـــــفاقeلا ع(ـــــض(م لواـــــ"ت (ـــــه سرMـــــلا اHـــــه ,ـــــم Mـــــ`قلا _0ـــــل•
Scientific cultureلاQعت ىJس(ماقلا ىف ف D(ىلی ا:

- Improvement, or refinement of the mind, manners, taste or the 
result of this.

- The ideas, customs, skills, arts, etc. of a given people in a 
given period; civilization.

كلاQــــما وأ ة0ــــساسلأا ةــــ0)لعلا 01هاــــف)لا ةــــع()'م ةــــعجاJم (ــــه فMــــهلا•
ةـــــــ0)لعلا ةـــــــ0ملأا” (ـــــــه اـــــــهب لـــــــه'لا JـــــــQ6عP ىـــــــQلا ةـــــــ0)لعلا ةـــــــU'MPلأا

Scientific Literacy”.
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:)تاع5ض5م ة<2خ( سر$لا تاع5ض5م

Nature of science 1لعلا ةعi60  .أ
Key science conceptsة0ساسأ ة0)لع 01هافم .ب
Processes of science ة0)لعلا 0lلاسلأا .ج

ة60oلاو ع)Q')لاو ا0ج(ل(">Qلاو 1لعلا ,0ب ةقلاعلا  .د
Science-Technology-Society-Environment       

Interrelationships
    Scientific and technical skills ة0"قQلاو ة0)لعلا تاراه)لا .ـه
Values that underlie scienceة0)لعلا 01قلا .و
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:Nature of Science ,لعلا ةع&%$  .أ
•Pـم 1هف, P(Qـلq لأاU'MPةـ0)لعلا ةـ i60ع)لاو 1ـلعلا ةـعJو ةـ0)لعلا ةـفrـQ1هف 

 ,ـم 1ـلعلا ةـ0م()عو،داJفأـU صاـخ جاـQن هـنأ 0vح ,م 1لعلا ة0ص(`خ
 ع(ن ىلإ ة0)لعلا ةفJع)لا اند(قت نأ ىعV60لا ,م .ةماعلل حاQم هنأ 0vح
 ىـلع اـ0"6م ن(ـ|P ءا0ـشلأا ىـلع اـ")|ح نأ ىـ"ع)U ةـ0)لعلا "ةـسا}لا" ,م
 ةـــ0)لعلا �داـــ6)لا وأMethods ةـــ0)لعلا 0lلاـــسلأا ,ـــم ةJكاHـــلا نو~ـــ@م

Principals.

:1لعلا ةعi60 ~0)ت تافص ةع�ت كا"ه•
A1. Public/Private:

Science is based on evidence, developed privately by 
individuals or groups, that is shared publicly with others.  
This provides other individuals with the opportunity to 
attempt to establish the validity and reliability of the 
evidence.
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:Nature of Science ,لعلا ةع&%$  .أ “ع1ات”

A2. Historic:
Past scientific knowledge should be viewed in its historical 
context and not be degraded on the basis of present 
knowledge.  Example: Louis Pasteur discovered the process 
of heating milk to kill germs.  Today, milk is pasteurized.

A3. Holistic:
All branches of science are interrelated.  Example: the 
principles of chemistry govern how an animal digests food.
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:Nature of Science ,لعلا ةع&%$  .أ “ع1ات”

A4. Replicable:
Science is based on evidence which could be obtained by 
other people working in a different place and at a different 
time under similar conditions.

A5. Empirical:
Scientific knowledge is based on experimentation or 
observation.  Example: scientists perform experiments and 
gather data from the things they observe.
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:Nature of Science ,لعلا ةع&%$  .أ “ع1ات”

A6. Probabilistic:
Science does not make absolute predictions or 
explanations.  Example: a weather forecaster predicts a 
20% chance of precipitation tomorrow.

A7. Unique:
The nature of scientific knowledge and the procedures for 
generating new scientific knowledge are unique and 
different from those in other fields of knowledge such as 
philosophy.  Example: science and philosophy use different 
methods to understand nature.
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:Nature of Science ,لعلا ةع&%$  .أ “ع1ات”

A8. Tentative:
Scientific knowledge is subject to change.  It does not 
claim to be truth in an absolute and final sense.  This does 
not lessen the value of knowledge for the scientifically 
literate person.  Example: as new data become available, 
theories are modified to encompass the new and the old.  
Our view since 1900 of atomic structure have changed 
considerably for this reason.

A9. Human/Culture Related:
Scientific knowledge is a product of humankind.  It 
involves creative imagination.  The knowledge is shaped 
by and from concepts that are a product of culture.
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:Key  Science Concepts  ةیساسأ ةـیملع مـیھافم .ب

 قـفتن نأ نـكمی نلآا انل ةحاتملا ةیملعلا میھافملا نم لئاھلا مكلا نیب نم•
 نماًیندتم ىوتسم اھب لھجلا قباطی ىتلا ةیساسلأا میھافملا ضعب ىلع
.ةیملأا

:ةظوحلم•
 مـجعملا وأ حاحـصلا راـتخم نـم يأىـف- ةـیملأا وـحم نـم- ةـیّمأ ةـملك دـجأ مل
؟ةملكلا تتأ نیأ نم مكدحأ فرعی لھ-ىساسلأاىبرعلا

 تایرظنونیناوقو ئدابم ةیساسلأا ةیملعلا میھافملاب ةمئاق يأ لمشت دق•
 مــلعلا نیــب وأ ةــفلتخملا رــكفلا تلااــجم نیــب تاــقلاعلل تاروــصت وأ
ةــیمیقلا ةــموظنملا راــطإ ىــف جردــنی اــم وأ عــمتجملاو اــیجولونكتلاو

value setةسدنھلاب وأ ملعلاب نیلغتشملل.
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:Key  Science Concepts ةیساسأ ةـیملع مـیھافم .ب “عبات”

:اًیساسأ اموھفم نیرشعو ةسمخ نم ةیلوأ ةمئاقىلی امیف•

B1. Change:
Change is the process of becoming different.  It may involve 
several stages.  Example: An organism develops from an egg, 
matures, and eventually dies.

B2. Interaction:
This happens when two or more things influence or affect 
each other.  Some animals living in the same place have to 
compete for available food and space.
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:Key  Science Concepts  ةیساسأ ةـیملع مـیھافم .ب “عبات”

B3. Orderliness:
This is a regular sequence which either exists in nature or is 
imposed through classification.  Example: the earth moves 
about the sun in a regular manner.

B4. Organism:
An organism is a living thing or something that was once 
alive.  Example: plants and animals are organisms.

B5. Perception:
Perception is the interpretation of sensory input by the brain.
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:Key  Science Concepts ةیساسأ ةـیملع مـیھافم .ب “عبات”

B6. Symmetry:
This is a repetition of a pattern within some larger structure.

B7. Quantification:
Numbers can be used to convey important information.

B8. Reproducibility of Results:
Repetition of a procedure should produce the same results if 
all other conditions are identical.  It is a necessary 
characteristic of scientific experiments.
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:Key  Science Concepts  ةیساسأ ةـیملع مـیھافم .ب “عبات”

B9. Cause-Effect:
It is how one thing affects another.

B10.Predictability:
Patterns can be identified in nature.  From those patterns 
inferences can be made.
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:Key  Science Concepts ةیساسأ ةـیملع مـیھافم .ب “عبات”

B11.Conservation:
An understanding of the finite nature of the world’s 
resources, and an understanding of the necessity to treat 
those resources with care and economy, are underlying 
principles of conservation.  In physics, the term 
‘conservation’ also has a unique meaning, as in the 
conservation of energy.  Example: Smaller, more efficient 
cars can be designed to use less fuel.
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:Key  Science Concepts ةیساسأ ةـیملع مـیھافم .ب “عبات”

B12.Energy-Matter:
It is the interchangeable and dependent relationship 
between energy and matter.  Example:  When a candle 
burns, some of the energy stored in the wax is released as 
heat and light.

B13.Cycle:
Certain events or conditions are repeated.  Example: a 
pendulum on a clock swings back and forth in a regular 
manner.
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:Key  Science Concepts ةیساسأ ةـیملع مـیھافم .ب “عبات”

B14.Model:
It is a representation of a real structure, event, or class of 
events intended to facilitate a better understanding of 
abstract concepts or to allow scaling to a manageable size.

B15.System:
A set of interrelated parts forms a system.

B16.Field:
A field is a region of space which is influenced by some 
agents.
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:Key  Science Concepts  ةیساسأ ةـیملع مـیھافم .ب “عبات”

B17.Population:
A population is a group of organisms that share common 
characteristics.

B18.Probability:
Probability is the relative degree of certainty that can be 
assigned to certain events happening in a specified time 
interval or within a sequence of events.
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:Key  Science Concepts  ةیساسأ ةـیملع مـیھافم .ب “عبات”

B19 Theory:
A theory is a connected an internally consistent group of 
statements, equations, models, or a combination of these, 
which serves to explain a relatively large and diverse group 
of things and events.

B20.Accuracy:
Accuracy involves a recognition that there is uncertainty in 
measurement.  It also involves the correct use of significant 
figures.
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:Key  Science Concepts  ةیساسأ ةـیملع مـیھافم .ب “عبات”

B21.Fundamental Entities:
They are units of structure or function which are useful in 
explaining certain phenomena. 

B22.Invariance:
This is a characteristic which stays constant even though 
other things may change.  Example: Mass is conserved in a 
chemical reaction.
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:Key  Science Concepts  ةیساسأ ةـیملع مـیھافم .ب “عبات”

B23. Scale:
Scale involves a change in dimensions.  This may affect 
other characteristics of a system.

B24. Time-space:
It is a mathematical framework in which it is convenient to 
describe objects and events

23



:Key  Science Concepts  ةیساسأ ةـیملع مـیھافم .ب “عبات”

B25. Evolution:
Evolution is a series of changes that can be used to explain 
how something got to be the way it is or what it might 
become in the future.  It is generally regarded as going from 
simple to complex.  Example:  Organic evolution is thought 
to progress in small, incremental changes.  Similarly, 
scientific theories undergo change to accommodate new 
data as they become available.
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:Processes of Scienceةــیملعلا بیلاــسلأا .ـج

اـھیلا أـجلیProcess ةـیلمع ىـلع ةـللادلل بولـسأ ةملك انھ تمدختسا•
 راــبتخا وأ جئاــتنلا لــیلحت وأ بــیرجتلا لــحارمىــف ملعلاــب لغتــشملا
.ةیرظنلا بیلاسلأا مادختساب ةیملعلا ضورفلا

 میھافملل"بعوتسملا" وأ( ملعلل سرادلا درفلا مدختسی نأ ضرتفملا نم•
 ھــلمعىــف ءاوــسىئاــقلت لكــشب تاــیلمعلا وأ بیلاــسلأا هذــھ )ةــیملعلا
 نیــب فلاــخ ضــف( ةــصاخلا ھــتایحىــف وأ )ىئاــیمیك لــعافم میمــصت(
.)ھتامحو ھتجوز
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:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

 ایملع ابولسأ عبتن اعیمج اننأ "ضرتفملا نم" ھنأ رخآ لكشب اذھ ىنعیو•
 ذاختاو لئادبلا نیب ةلضافملاو ةلیدبلا لولحلا حرطو لكاشملا لیلحتىف
.تارارقلا

 ساــیقلا لــثم ةرــشابمو ةطیــسب ةــیملعلا بیلاــسلأا ضــعب نأ ظــحلای•
measuringةظحلاملا وأ observing، لـثم ادـیقعت رـثكأ اھضعبو 

 ىـنعی اـمم ،hypothesizing ضورفلا عضو وأpredicting ؤبنتلا
 ىعسللاةیمھأ اضیأ ىنعی اممو ،يملعلا ركفلل تایوتسم دجوت ھنأ ةھادب
.ایاضقلا ةفاك لوانت ىلع انتاردق ىوتسمب ىقترنىك بوؤدلا
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:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

؟ىملعلا انریكفت ىوتسمب ءاقترلاا متی فیك•

ىف يھ هذھ ءاقترلاا ةیلمعو،باعیتسلااو ملعتلاب ءاقترلاا ةیلمع أدبت•
 ةوطخل انمدقت ةمھم لھسی ةوطخ انمدقت نأ ىنعمب ،هدرطّم ةیلمع اھتاذ
.ىرخأ

.اًیملعًابولسأ رشع ةعستب ةمئاق ىلی امیف•
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:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

The basic processes of science are:

C1. Classifying:
Classifying is a systematic procedure used to impose order 
on collections of objects or events.  Example: Objects can be 
grouped in a variety of ways, such as by size, shape, or color.

C2. Communicating:
Communicating is any one of several procedures for 
transmitting information from one person to another.

28



:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

C3. Observing and describing:
This is the most basic process of science.  The senses are 
used to obtain information about the environment.

C4. Working Cooperatively:
This involves an individual working productively as a 
member of a team for the benefit of the team’s goals.
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:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

C5. Measuring:
An instrument is used to obtain a quantitative value 
associated with some characteristic of an object or an event.  
Example:  the length of a metal bar can be determined to 
the nearest millimeter with an appropriate measuring 
device.

C6. Questioning:
It is the ability to raise problems or points for investigation or 
discussion.

.
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:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

C7. Using Numbers:
This involves counting or measuring to express ideas, 
observations, or relationships, often as a complement to the 
use of words.

C8. Hypothesizing:
Hypothesizing is stating a tentative generalization which 
may be used to explain a relatively large number of events.  
It is subject to immediate or eventual testing by 
experiments.
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:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

C9. Inferring:
It is explaining an observation in terms of previous 
experience.  Example: because clay is a less permeable 
material, puddles of water do not soak away as quickly on 
clay soil as they do on sandy soil.

C10.Predicting:
This involves determining future outcomes on the basis of 
previous information.
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:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

C11. Controlling Variables:
Controlling variables is based on identifying and managing 
the conditions that may influence a situation or event.  
Example: In order to test the effect of fertilizer on plant 
growth, all other factors which may be important in plant 
growth must be identified and kept similar so that the 
effect of the fertilizer can be seen.

C12. Interpreting Data:
This important process is based on finding a pattern in a 
collection of data.  It leads to a generalization.
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:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

C13. Formulating Models:
Models are used to represent an object, event, or process.

C14. Problem Solving:
Scientific knowledge is generated by, and used for, asking 
questions concerning the natural world.  Quantitative 
methods are frequently employed. 

C15. Analyzing:
It is examining scientific ideas and concepts to determine 
their essence or meaning.

34



:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

C16.Designing Experiments:
Designing experiments involves planning a series of data-
gathering operations which will provide a basis for testing a 
hypothesis or answering a question.  Example: Automobile 
manufacturers test seat belt performance in crash tests.

C17.Using Mathematics:
when using mathematics, numeric or spatial relationships 
are expressed in abstract terms.
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:Processes of Scienceةــیملعلا بیلاــسلأا .ـج “عبات”

C18. Using Time-space Relationships:
There are the two criteria used to describe the location of 
things or events.  Example: The position of a star on any 
given date can be determined from astronomical reference 
tables.

C19. Consensus Making:
Consensus making is reaching an agreement when a 
diversity of opinions exist.  Example: Scientists were 
initially divided regarding the cold fusion debate.  They 
held conferences but were still unable to agree on this 
issue.  Further experimental results were needed.
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ةـئیبلاو عـمتجملاو اـیجولونكتلاو مـلعلا نـیب ةـقلاعلا .د
Science-Technology-Society-Environmental 
Interrelationships

 تاقلاعلا كباشتل مھفتلاو مھفلا نم ىوتسمب ةیملعلا ةیدجبلأا كلامعتمتی•
 ةئیبلاو ایجولونكتلا وأ ،عمتجملاو ایجولونكتلا وأ ،ایجولونكتلاو ملعلا نیب
.ةقباسلا انسورد ىف اذھ نمًاضعب انشقان دقو ،

:كباشتلا اذھب قلعتت تاعوضومل نیوانع ةعستىلی امیف•
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ةـئیبلاو عـمتجملاو اـیجولونكتلاو مـلعلا نـیب ةـقلاعلا .د “عبات”
Science-Technology-Society-Environmental 
Interrelationships

D1. Science and Technology:
There is a distinction between science and technology, 
although they often overlap and depend on each other.  
Science deals with generating and ordering conceptual 
knowledge.  Technology with design and development, and 
the application of scientific or technological knowledge, 
often in response to social and human needs.  Example:  
The invention of the microscope led to new discoveries 
about cells.
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ةـئیبلاو عـمتجملاو اـیجولونكتلاو مـلعلا نـیب ةـقلاعلا .د “عبات”
Science-Technology-Society-Environmental 
Interrelationships

D2. Scientists and Technologists are Human:
Outside of their specialized fields, scientists and technologists 
may not exhibit strong development of all or even most of the 
Dimensions of Scientific Literacy.  Vocations in science and 
technology are open to most people.  Example:  By 
researching the biographies of famous scientists, students can 
begin to appreciate the human elements of science and 
technology.
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ةـئیبلاو عـمتجملاو اـیجولونكتلاو مـلعلا نـیب ةـقلاعلا .د “عبات”
Science-Technology-Society-Environmental 
Interrelationships

D3. Impact of Science:
Scientific and technological developments have real and 
direct effects on every person’s life.  Some effects are 
desirable; others are not.  Some of the desirable effects may 
have undesirable side effects.  In essence, there seems to be 
a trade-off principle working in which gains are accompanied 
by losses.  Example:  As our society continues to increase its 
demands on energy consumption and consumer goods, we 
are likely to attain a higher standard of living while allowing 
further deterioration of the environment to occur.
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ةـئیبلاو عـمتجملاو اـیجولونكتلاو مـلعلا نـیب ةـقلاعلا .د “عبات”
Science-Technology-Society-Environmental 
Interrelationships

D4. Science, Technology, and the Environment:
Science and technology can be used to monitor 
environmental quality.  Society has the ability and 
responsibility to educate and to regulate environmental 
quality and the wise usage of natural resources, to ensure 
quality of life for this and succeeding generations.  Example: 
Everyone should share in the responsibility of conserving 
energy.
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ةـئیبلاو عـمتجملاو اـیجولونكتلاو مـلعلا نـیب ةـقلاعلا .د “عبات”
Science-Technology-Society-Environmental 
Interrelationships

D5. Public Understanding Gap:
A considerable gap exists between scientific and technological 
knowledge, and public understanding of it.  Constant effort is 
required by scientists, technologists, and educators to 
minimize this gap.  Examples:  (1)  Some people mistakenly 
believe that irradiation causes food to become radioactive.  
(2)  Buttermil is often mistakenly regarded as having a high 
caloric content.
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ةـئیبلاو عـمتجملاو اـیجولونكتلاو مـلعلا نـیب ةـقلاعلا .د “عبات”
Science-Technology-Society-Environmental 
Interrelationships

D6. Resources for Science and Technology:
Science and technology require considerable resources in the 
form of talent, time and money.  Example:  further advances 
in space exploration may require the collective efforts of 
many nations working together to find the necessary time, 
money and resources.
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ةـئیبلاو عـمتجملاو اـیجولونكتلاو مـلعلا نـیب ةـقلاعلا .د “عبات”
Science-Technology-Society-Environmental 
Interrelationships

D7. Variable Positions:
Scientific thought and knowledge can be used to support 
different positions.  It is normal for scientists and 
technologists to disagree among themselves, even though 
they may invoke the same scientific theories and data.  
Example:  the debate that occurred about the possibility of 
cold fusion illustrates variable positions among scientists.
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ةـئیبلاو عـمتجملاو اـیجولونكتلاو مـلعلا نـیب ةـقلاعلا .د “عبات”
Science-Technology-Society-Environmental 
Interrelationships

D8. Limitations of Science and Technology:
Science and technology can not guarantee a solution to any 
specific problem.  In fact, the ultimate solution of any problem 
is usually impossible, and a partial or temporary solution is all 
that is ever possible.  Solutions to problems cannot 
necessarily be legislated, bought, or guaranteed by the 
allocation of resources.  Some things are not amenable to the 
approaches of science and technology.  Example:  the 
solutions that technology now proposes for unclear waste 
storage often have significant limitations and are, at best, only 
short-term solutions until better ones can be found.
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ةـئیبلاو عـمتجملاو اـیجولونكتلاو مـلعلا نـیب ةـقلاعلا .د “عبات”
Science-Technology-Society-Environmental 
Interrelationships

D9. Social Influence on Science and Technology:
The selection of problems investigated by scientific and 
technological research is influenced by the needs, interests 
and financial support of society.  Example: The race to put a 
person on the moon illustrates how priorities can determine 
the extent to which the study of particular scientific and 
technological problems are sanctioned and thus allowed to be 
investigated.
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:Scientific and Technical Skills ة&=ق;لاو ة&6لعلا تاراه6لا .ـه

 ىـفةیـساسأ تاراـھم ةدـع مدختـسی نأ ةـیملعلا ةـیدجبلأا كـلام عیطتسی•
اًردـقةـسدنھلا بـلاط كـلتمی نأ عقوتملا نمو ،ةصاخلا وأ ةیلمعلا ھتایح
.ھتسارد ةدم لاوط اھریوطت ىلع لمعی نأو تاراھملا هذھ نماًزیمتم

:تاراھملا نم اعون رشع ةثلاثىلی امیف•

E1: Using Magnifying Instruments:
Some magnifying instruments include the magnifying lens, 
microscope, telescope, and overhead projector.  
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ة&=ق;لاو ة&6لعلا تاراه6لا .ـه “ع1ات”

E2. Using Natural Environments:
The student uses natural environments effectively and in 
appropriately sensitive ways (e.g., collecting, examining, 
and reintroducing specimens). 

E3. Using Equipment Safely:
The student demonstrates safe use of equipment in the 
laboratory, in the classroom, and in everyday experiences.
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ة&=ق;لاو ة&6لعلا تاراه6لا .ـه “ع1ات”
Scientific and Technical Skills:

E4. Using Audiovisual Aids:
The student independently uses audiovisual aids in 
communicating information.  (Audiovisual aids include such 
things as: drawings, photographs, collages, televisions, radios, 
video cassette recorders, overhead projectors.)

E5. Computer Interaction:
The student uses the computer as an analytical tool, a tool to 
increase productivity, and as an extension of the human mind.
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ة&=ق;لاو ة&6لعلا تاراه6لا .ـه“ع1ات”
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:Scientific and Technical Skills

E6. Measuring Distance:
The student accurately measures distance with appropriate 
instruments or techniques such as rulers, meter sticks, 
trundle wheels, or rangefinders.

E7. Manipulative Ability:
The student demonstrates an ability to handle objects with 
skill and dexterity.



ة&=ق;لاو ة&6لعلا تاراه6لا .ـه“ع1ات”
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E8. Measuring Time:
The student accurately measures time with appropriate 
instrument such as a watch, an hourglass, or any device 
which exhibits periodic motion.

E9. Measuring Volume:
The student measures volume directly with graduated 
containers.  The student also measures volume indirectly 
using calculations from mathematical relations.

:Scientific and Technical Skills



ة&=ق;لاو ة&6لعلا تاراه6لا .ـه“ع1ات”

E10. Measuring Temperature:
The student accurately measures temperature with a 
thermometer or a thermocouple.

E11. Measuring Mass:
The student accurately measures mass with a double beam 
balance or by using other appropriate techniques
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E12. Using Electronic Instruments:
The student can use electronic instruments that reveal 
physical or chemical properties, or monitor biological 
functions.

E13. Using Quantitative Relationships:
The student uses mathematical expressions correctly.
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:Values That Underlie Science  ةـ&6لعلا ,ـ&قلا.و

•Pــ�Q)عl ــلامq لأاU'MPةــ0)لعلا 01ــقلا ,ــم ةــع()'م ةــ0)لعلا ةــ Values
Rational ThinkingىــقV")لاىــ)لعلا Jــ0>فQلا ماJـــQحا ساــسأ ىــلع
.Jخلأا �أJلا ىلإ تا`نلإاو ةفJع)لا للاج�و

:Eصاع6لا ,لاعلا ىف ة&6لعلا تا&قلاخلأا•
:)“1997 7?<ف>ن13 ما7هلأا” )301 012لا .أ ةلاقم )م ء$ج(
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:Values That Underlie Science  ة&6لعلا ,&قلا.و “ع1ات”

Øقن ,0ـــحQـــJم ,ـــم بNـــ}6لا تاـــ0قلاخأ ةل|ـــv ـــل ،ىـــ)لعلا, P'ـــM� -D(اـــ 
Pــلا- �ع6ــلا لــعفMــم ,ــم اــه0لا ل(خMلإا ةــ0)هأ لخP(ناــ Uعاــ6تاو 01قلاــ 
 1ــلعلل Jــ�"لا ىــف لــQ(eی ىــق0ق}لا لخMــ)لا نإ لــب  .Mــ0)}لا ك(لــ�لا Mــعا(ق
UعاQ6جااًق�ن هراQ(لا�و ،ا0ًعاQم ةسارد ىلاN|6لاتا0قلاخأ ةل{v ىـ)لعلا 
 ،عــ)Q')لا ةــ0ع(نو ،عــ)Q')لا ىــف ىــ)لعلا vــ}6لا ةأــNن خrراــت ء(ــض ىــف
 ةداـع �Hـلاو ،�داـ`Qقلاا ماـ�"لا �ـ)نو ،Mئاـ�لا ىسا�0لا ما�"لا ةعi60و
.,e0حا6لا تاهج(تو ث(}6لا تاها'تا ىلعاًغلاUا0Jًثأت Jث�یام
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ØحوMلا م(لعلا ةV60جلااو ة0عQ(6)لا ىه ة0عاM0ل@لا أ� Uن نأQ6"ن ،ها�Jًا
 ا)D 01قلاهHهو  .ةMحاو ى)لعلا عوNJ)لا اه0لع �ه"ی ىQلا 01قلا ن(>ل

 :ىهو ع�رأ _ ن(ت0Jم ت�Jور 1لعلا ا0ج(ل(0س(س داور Mحأ اه"ع 6Jع-
 ن(للاو _"'لا تاراQ6عا ق(ف (لعP نأىغ6"ی 1لعلا نأ ى"ع)U ،ة0)لاعلا
 ةعاذإ ة0)هأو ع)Q')لا ءازإ ه0Qل(�oم ى"ع)U ة0عا)Qجلااو ،ة0Mقعلاو
 ةJrح أ6Mم ء(ض ىف ،ع0)'لا اه"م 0MفP�Q ةعئاش فراعم حQ`6ل ه'ئاQن
 لاأى"ع)U ،ةصا@لا حلا`)لا 0Jثأت ,م رQ{Jلاو ،تام(لع)لا لواMت
 Nqلا أ6Mم �V60تا0Jًخأو ،ة0`@ش حلا`م �0ق}Qل 1لعلا جئاQن ف�(ت
.Mق"لاو �Q({0لا ,م ة)ئاد ة0ل)عل ه'ئاQن ع�@ت U{0v ،ه0لع �1")لا

:Values That Underlie Science  ة&6لعلا ,&قلا.و “ع1ات”



:Values That Underlie Science  ة&6لعلا ,&قلا.و “ع1ات”
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Øــلذ عــمq P(|ــقلا ,ــ)ــحو نأ لMلا م(ــلعلا ةV60جلااو ةــ0عQ(ىــف"تلا ةــ0عا 
 لاـــ'مىـــف اهMـــ'نلا Mـــق ةـــصاخ تا)ـــ�U ةـــ0عV60لا م(ـــلعلا ~ـــ0)ت اهتاHـــب
- ةــــ0عV60لا م(ــــلعلا نأ تا)ــــ�لا هHــــه زJــــبأ لــــعلو  .ةــــ0عا)Qجلاا م(ــــلعلا
U{|ــق- دا(ــ)لا(ــه اهع(ــض(م نأ 1ــM م اــ'ه"م تر(ــل6تQ<لل لاماــQ'Jrــl 
 ،ةــــ0)>لا _0یاــــق)لا ماQ@Mــــسا ,ــــم اــــهراiإ ىــــف ,e0حاــــ6لل ح)ــــ�P ىــــ)لعلا
Uح عـم ،ةـ0ف0>لا _0یاق)لا ىلإ ةفاضلإاJrـحا6لا ةـv لا ىـفQ'Jrـl.  ـلذوq 
 جهاــ")لا �ــV60ت ىــلع اــساسأ م(ــقت ىــQلا ةــ0عا)Qجلاا م(ــلعلا _ــ|ع ىــلع
 1ـــلعوداـــ`Qقلاا 1ـــلع اـــهزJبأ ةـــ0عا)Qجا م(ـــلع كاـــ"ه �ـــناD ناو ،ةـــ0ف0>لا
 ىــلع ،اًد(هــNماًــحا'ن ةــ0)>لا جهاــ")لا �ــV60ت راــQ6خا ىــف �ــ}'ن _ف"ــلا
�Jـــخأ م(ـــلع _ـــ|ع Dجلاا 1ـــلعQ(لا ،ةـــسا�0لا 1ـــلعو عاـــQاـــه0ف ىـــ"غتلا ىـــ 
 ماQ@Mـسلاا,ـع لـب ،ة0ف0>لا جها")لل قلا@لا �QV60لا ,ع ة0)>لا جها")لا
.لrوأQلاو �0JفQلاو را`Q6سلااو سM}لل لeملأا
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ØبQV60� لذq 6لا تا0قلاخأ ىلع{v لا م(لعلا لا'م ىف ى)لعلاV60ة0ع 
م(لعلا هHه ةقلاع ىلإ د(عت ا)�ر ،ةصاخ ة0ص(`خ اهل نأ كرMن
UلاQ<")لاو ،ا0ج(لQلا عقا(لا ىف ىه ىQV60ت امو ،1لعلل ة0ل)علا تاق{Mهث 
 عا6ش�و جاQنلإا ةداrز لا'م ىف ةق0)ع راثآ ,م ة0ج(ل(">Qلا تاث�Q{M)لا
.ةا0}لا ة0ع("ب ءاقترلااو ،6NJلل ة0ساسلأا تاجا}لا

ØلاوQ<")ا0ج(ل، D(عن اJجااًراثآ اهل فQ(لا ةعساو ة0عا(M�. Uةفاضلإا 
".ةعا"`لاU ة0عV60لا م(لعلا �ا6ترا ىلإ

:Values That Underlie Science  ة&6لعلا ,&قلا.و “ع1ات”



:Values That Underlie Science  ةـ&6لعلا ,ـ&قلا.و “ع1ات”

F1. Longing to Know and Understand:
Knowledge is desirable.  Inquiry directed toward the 
generation of knowledge is a worthy investment of time and 
other resources.
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 01قلاـــــU �ـــــلعQت تاع(ـــــض()ل ,rواـــــ"ع ةع6ـــــ�ل يئMـــــ6م حJـــــQقم ىـــــلی اـــــ)0ف•
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:Values That Underlie Science  ة&6لعلا ,&قلا.و “ع1ات”

F2. Questioning:
Questioning is important.  Some questions are of greater 
value than others because they lead to further understanding 
through scientific inquiry.

F3. Search for Data and Their Meaning:
The acquisition and ordering of data are the basis for 
theories which, in turn, can be used to explain many things 
and events.  In some cases these data have immediate 
practical applications of value to humankind.  Data may 
enable one to assess a problem or situation accurately.
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:Values That Underlie Science  ة&6لعلا ,&قلا.و “ع1ات”

F4. Valuing Natural Environments:
Our survival depends on our ability to sustain the essential 
balance of nature.  There is intrinsic beauty to be found in 
nature.

F5. Respect for Logic:
Correct and valid inferences are important.  It is essential 
that conclusions and actions be subject to question.  
Example:  Errors in logic are recognized.  Information is 
viewed critically with respect to the logic used.
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:Values That Underlie Science  ة&6لعلا ,&قلا.و “ع1ات”

F7. Demand for Verification:
Supporting data must be made public.  Empirical tests must 
be conducted to assess the validity or accuracy of findings 
or assertions
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F6. Consideration of Consequence:
It is frequent and thoughtful review of the effects that 
certain actions will have.  Examples: (1) Experimental 
procedures can affect the outcome of an experiment.  (2)  
Transporting oil by tankers might cause an oil spill with 
very serious environmental consequences.


