EXAMPLES OF CER IN SCIENCE

ExaMpPLES oF CER IN SCIENCE ARE FUNDAMENTAL TO UNDERSTANDING HOW SCIENTISTS COMMUNICATE THEIR FINDINGS AND
ESTABLISH CREDIBILITY IN THEIR RESEARCH. CER, WHICH STANDS FOR CLAIM, EVIDENCE, AND REASONING, IS A FRAMEWORK USED
IN SCIENTIFIC WRITING AND DISCOURSE THAT ALLOWS RESEARCHERS TO PRESENT THEIR IDEAS IN A STRUCTURED MANNER. THIS
METHOD NOT ONLY ENHANCES CLARITY BUT ALSO ENCOURAGES CRITICAL THINKING AMONG STUDENTS AND PROFESSIONALS
ALIKE. IN THIS ARTICLE, WE WILL EXPLORE VARIOUS EXAMPLES OF CER IN DIFFERENT SCIENTIFIC FIELDS, DEMONSTRATING ITS
VERSATILITY AND IMPORTANCE IN SCIENTIFIC COMMUNICATION.

UNDERSTANDING THE CER FRAMEWORK

THe CER FRAMEWORK CONSISTS OF THREE KEY COMPONENTS:

o CLAIM: A STATEMENT OR ASSERTION THAT ANSWERS A QUESTION OR ADDRESSES A PROBLEM.
® EVIDENCE: DATA OR OBSERVATIONS THAT SUPPORT THE CLAIM.

® REASONING: THE EXPLANATION THAT CONNECTS THE EVIDENCE TO THE CLAIM, OFTEN INCLUDING SCIENTIFIC PRINCIPLES OR
THEORIES.

THIS STRUCTURED APPROACH HELPS SCIENTISTS ARTICULATE THEIR HYPOTHESES, RESULTS, AND IMPLICATIONS CLEARLY AND
EFFECTIVELY.

ExAMPLES oF CER IN V ARIOUS ScIENTIFIC DISCIPLINES

1. BioLoGgY

IN THE FIELD OF BIOLOGY, CER CAN BE SEEN IN EXPERIMENTS RELATED TO GENETICS OR ECOLOGY. FOR EXAMPLE, A BIOLOGIST
STUDYING THE EFFECTS OF POLLUTANTS ON A LOCAL POND MIGHT STRUCTURE THEIR FINDINGS AS FOLLOWS:

o CLAIM: INCREASED LEVELS OF NITRATES IN THE POND WATER ARE HARMFUL TO FISH POPULATIONS.

o EVIDENCE: OVER THE PAST YEAR, FISH POPULATIONS DECREASED BY 30% COINCIDING WITH A RISE IN NITRATE LEVELS
FrRoM 5 MG/L To 15 maG/L.

® REASONING: HIGH NITRATE LEVELS LEAD TO ALGAL BLOOMS, WHICH DEPLETE OXYGEN IN THE WATER, MAKING IT
DIFFICULT FOR FISH TO SURVIVE. THIS ALIGNS WITH PREVIOUS STUDIES SHOWING A DIRECT CORRELATION BETWEEN
NITRATE POLLUTION AND FISH MORTALITY.

THIS EXAMPLE ILLUSTRATES HOW THE CER FRAMEWORK CAN EFFECTIVELY COMMUNICATE RESEARCH FINDINGS AND THEIR
IMPLICATIONS.



2. CHEMISTRY

IN CHEMISTRY, CER IS OFTEN USED IN LABORATORY REPORTS. CONSIDER AN EXPERIMENT INVESTIGATING THE REACTION BETWEEN
VINEGAR AND BAKING SODA!
o CLAIM: THE REACTION BETWEEN VINEGAR AND BAKING SODA PRODUCES CARBON DIOXIDE GAS.

o EvVIDENCE: DURING THE EXPERIMENT, THE MIXTURE BUBBLED AND PRODUCED GAS THAT INFLATED A BALLOON PLACED OVER
THE OPENING OF THE CONT AINER.

* REASONING: THE REACTION BETWEEN ACETIC ACID (VINEGAR) AND SODIUM BICARBONATE (BAKING SODA) PRODUCES

CARBONIC ACID, WHICH QUICKLY DECOMPOSES INTO WATER AND CARBON DIOXIDE. THE OBSERVED INFLATION OF THE
BALLOON IS DUE TO THE RELEASE OF CARBON DIOXIDE GAS, SUPPORTING THE CLAIM.

THIS STRUCTURED PRESENTATION NOT ONLY CONVEYS THE FINDINGS BUT ALSO REINFORCES THE UNDERLYING CHEMICAL
PRINCIPLES.

3. PHYSICS

IN PHYSICS, THE CER FRAMEWORK CAN BE APPLIED TO EXPLAIN PHENOMENA SUCH AS GRAVITATIONAL FORCE. FOR INSTANCE, A
STUDENT MIGHT INVESTIGATE HOW MASS AFFECTS GRAVITATIONAL PULL:
o CLAIM: OBJECTS WITH GREATER MASS EXERT A STRONGER GRAVITATIONAL FORCE.
o EVIDENCE: USING A SCALE, THE STUDENT MEASURED THE FORCE BETWEEN TWO OBJECTS OF VARYING MASS, FINDING THAT
A 10 KG WEIGHT ATTRACTED A 5 KG WEIGHT WITH A FORCE OF 50 N, WHILE A 20 KG WEIGHT ATTRACTED THE SAME
5 KG WEIGHT WITH A FORCE oF 100 N.
® REASONING: ACCORDING TO NEWTON’S LAW OF UNIVERSAL GRAVITATION, THE FORCE OF ATTRACTION BETWEEN TWO

MASSES INCREASES AS THE MASS OF EITHER OBJECT INCREASES. THIS IS CONSISTENT WITH THE DATA COLLECTED DURING
THE EXPERIMENT.

THIS EXAMPLE HIGHLIGHTS HOW PHYSICS CONCEPTS CAN BE CLEARLY ARTICULATED USING THE CER FRAMEWORK.

4. ENVIRONMENTAL SCIENCE

ENVIRONMENT AL SCIENCE OFTEN EMPLOYS CER TO ADDRESS ISSUES RELATED TO CLIMATE CHANGE AND POLLUTION. FOR
EXAMPLE:

o CLAIM: DEFORESTATION CONTRIBUTES SIGNIFICANTLY TO GLOBAL WARMING.

o EVIDENCE: RESEARCH INDICATES THAT THE AMAZON RAINFOREST ALONE ABSORBS APPROXIMATELY 2.2 BILLION TONS OF
CARBON DIOXIDE ANNUALLY, AND DEFORESTATION HAS INCREASED BY ]50/0 IN THE LAST DECADE.

® REASONING: TREES ABSORB CARBON DIOXIDE, A GREENHOUSE GAS THAT CONTRIBUTES TO GLOBAL W ARMING. As
DEFORESTATION CONTINUES, LESS CARBON DIOXIDE IS ABSORBED, LEADING TO HIGHER CONCENTRATIONS OF THIS GAS IN
THE ATMOSPHERE, WHICH CORRELATES WITH INCREASED GLOBAL TEMPERATURES.



THIS EXAMPLE EMPHASIZES THE IMPACT OF HUMAN ACTIVITIES ON THE ENVIRONMENT AND THE NECESSITY FOR SUSTAINABLE
PRACTICES.

5. SoclAL ScCIENCES

IN THE SOCIAL SCIENCES, THE CER FRAMEWORK CAN BE USED TO ANALYZE DATA RELATED TO HUMAN BEHAVIOR OR SOCIETAL
TRENDS. FOR INSTANCE:
o CLAIM: INCREASED ACCESS TO EDUCATION SIGNIFICANTLY REDUCES POVERTY RATES.

o EvIDENCE: COUNTRIES THAT INCREASED THEIR EDUCATION BUDGETS BY 20% OVER THE LAST DECADE SAW A 10%
DECREASE IN POVERTY LEVELS AS REPORTED BY THE \WORLD BANK.

® REASONING: EDUCATION EQUIPS INDIVIDUALS WITH SKILLS AND KNOWLEDGE THAT ENHANCE EMPLOYARBILITY AND INCOME
POTENTIAL. AS EDUCATION LEVELS RISE, MORE INDIVIDUALS CAN SECURE STABLE JOBS, THEREBY REDUCING POVERTY
RATES.

THIS EXAMPLE ILLUSTRATES HOW THE CER FRAMEWORK CAN BE EFFECTIVELY USED TO COMMUNICATE FINDINGS IN SOCIAL
SCIENCES.

BeneriTs oF UsINg CER IN ScIENCE

UTiLizing THE CER FRAMEWORK OFFERS SEVERAL BENEFITS:

CLARITY: |T PROVIDES A CLEAR STRUCTURE FOR PRESENTING ARGUMENTS AND FINDINGS.

CRITICAL THINKING: ENCOURAGES DEEPER ANALYSIS AND UNDERSTANDING OF THE CONNECTION BETWEEN CLAIMS AND
EVIDENCE.

e COMMUNICATION: ENHANCES THE ABILITY TO COMMUNICATE COMPLEX SCIENTIFIC CONCEPTS EFFECTIVELY.

o CREDIBILITY: BUILDS TRUST IN SCIENTIFIC FINDINGS BY PROVIDING A LOGICAL BASIS FOR CONCLUSIONS DRAWN.

CONCLUSION

IN CONCLUSION, EXAMPLES OF CER IN SCIENCE ILLUSTRATE THE IMPORTANCE OF STRUCTURED COMMUNICATION IN SCIENTIFIC
DISCOURSE. BY CLEARLY ARTICULATING CLAIMS, SUPPORTING THEM WITH EVIDENCE, AND PROVIDING REASONING, RESEARCHERS
CAN EFFECTIVELY CONVEY THEIR FINDINGS AND ENGAGE THEIR AUDIENCE. \W/HETHER IN BIOLOGY, CHEMISTRY, PHYSICS,
ENVIRONMENTAL SCIENCE, OR SOCIAL SCIENCES, THE CER FRAMEWORK FOSTERS A DEEPER UNDERSTANDING OF SCIENTIFIC
PRINCIPLES AND ENHANCES THE CREDIBILITY OF SCIENTIFIC COMMUNICATION. AS THE SCIENTIFIC COMMUNITY CONTINUES TO
EVOLVE, THE USE OF CER WILL REMAIN A CORNERSTONE OF EFFECTIVE RESEARCH AND EDUCATION, PROMOTING CLARITY AND
CRITICAL THINKING IN THE PURSUIT OF KNOWLEDGE.



FREQUENTLY AskeD QUESTIONS

WHAT ARE SOME EXAMPLES OF CONTROLLED ENVIRONMENT ResearcH (CER) IN
AGRICULTURE?

ExAMPLES oF CER IN AGRICULTURE INCLUDE HYDROPONICS SYSTEMS THAT ALLOW FOR PRECISE CONTROL OF NUTRIENTS AND
WATER, VERTICAL FARMS THAT OPTIMIZE SPACE AND LIGHT EXPOSURE, AND GREENHOUSES THAT REGULATE TEMPERATURE AND
HUMIDITY TO ENHANCE CROP GROWTH.

How 1s CER APPLIED IN CLIMATE SCIENCE?

IN CLIMATE SCIENCE, CER IS USED IN EXPERIMENTS THAT SIMULATE SPECIFIC CLIMATE CONDITIONS, SUCH AS ELEVATED co2
LEVELS OR TEMPERATURE CHANGES, TO STUDY THEIR EFFECTS ON ECOSYSTEMS, PLANT GROWTH, AND CARBON CYCLING.

\WHAT ROLE DOES CER PLAY IN BIOMEDICAL RESEARCH?

CER IN BIOMEDICAL RESEARCH INCLUDES USING CONTROLLED ENVIRONMENTS TO STUDY THE EFFECTS OF DRUGS ON CELLS OR
ORGANISMS, WHERE VARIABLES LIKE TEMPERATURE, PH, AND OXYGEN LEVELS ARE METICULOUSLY REGULATED TO ENSURE
ACCURATE RESULTS.

CAN You GIVE AN EXAMPLE ofF CER IN MICROBIOLOGY?

AN EXAMPLE OF CER IN MICROBIOLOGY IS THE USE OF INCUBATORS TO MAINTAIN SPECIFIC TEMPERATURES AND CONDITIONS FOR
THE GROWTH OF BACTERIAL CULTURES, ALLOWING RESEARCHERS TO STUDY MICROBIAL BEHAVIOR UNDER CONTROLLED
SETTINGS.

WHAT ARE EXAMPLES OF CER IN SPACE RESEARCH?

IN SPACE RESEARCH, CER EXAMPLES INCLUDE GROWTH CHAMBERS ON THE INTERNATIONAL SPACE STATION (ISS) THAT
SIMULATE MICROGRAVITY AND CONTROLLED ATMOSPHERIC CONDITIONS TO STUDY PLANT GROWTH AND BIOLOGICAL PROCESSES
IN SPACE.

How 1s CER UTILIZED IN ENVIRONMENT AL SCIENCE?

CER IN ENVIRONMENTAL SCIENCE CAN INVOLVE CONTROLLED FIELD EXPERIMENTS WHERE SPECIFIC ENVIRONMENT AL VARIABLES,
SUCH AS SOIL COMPOSITION OR LIGHT INTENSITY, ARE MANIPULATED TO ASSESS THEIR IMPACT ON BIODIVERSITY AND
ECOSYSTEM FUNCTIONS.

WHAT IS AN EXAMPLE OF CER IN PHYSICS EXPERIMENTS?

IN PHYSICS, AN EXAMPLE OF CER I1s THE USE OF VACUUM CHAMBERS TO ELIMINATE AIR RESISTANCE WHEN STUDYING THE MOTION
OF OBJECTS OR CONDUCTING EXPERIMENTS ON GAS BEHAVIOR UNDER CONTROLLED PRESSURE AND TEMPERATURE.

How poes CER CONTRIBUTE TO THE STUDY OF ANIMAL BEHAVIOR?

CER CONTRIBUTES TO THE STUDY OF ANIMAL BEHAVIOR BY USING CONTROLLED ENVIRONMENTS LIKE ENCLOSURES OR MAZES
THAT ALLOW RESEARCHERS TO MANIPULATE VARIABLES SUCH AS LIGHT, SOUND, AND FOOD AVAILABILITY TO OBSERVE AND
MEASURE BEHAVIORAL RESPONSES.
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