PEPPERED MOTH GRAPHING ACTIVITY ANSWER KEY

PEPPERED MOTH GRAPHING ACTIVITY ANSWER KEY IS A CRUCIAL TOOL FOR EDUCATORS AND STUDENTS WHO ARE EXPLORING
THE FASCINATING PRINCIPLES OF EVOLUTION AND NATURAL SELECTION THROUGH HANDS-ON ACTIVITIES. THE PEPPERED MOTH,
KNOWN SCIENTIFICALLY AS BISTON BETULARIA, SERVES AS AN EXCELLENT CASE STUDY FOR DEMONSTRATING HOW
ENVIRONMENTAL CHANGES CAN INFLUENCE SPECIES CHARACTERISTICS OVER TIME. IN THIS ARTICLE, WE WILL DELVE INTO THE
BACKGROUND OF THE PEPPERED MOTH, THE SIGNIFICANCE OF THE GRAPHING ACTIVITY, AND PROVIDE A DETAILED ANSWER KEY TO
ENHANCE UNDERSTANDING.

BACKGROUND OF THE PEPPERED MOTH

THE STORY OF THE PEPPERED MOTH IS A COMPELLING EXAMPLE OF NATURAL SELECTION. |T PRIMARILY INVOLVES TWO COLOR
MORPHS: THE LIGHT-COLORED (TYPICAL) AND THE DARK-COLORED (MELANIC) FORMS. HISTORICALLY, THE LIGHT-COLORED MOTH
WAS MORE PREVALENT DUE TO ITS ABILITY TO BLEND IN WITH THE LICHEN-COVERED TREES IN INDUSTRIAL ENGLAND. HO\X/EVER,
DURING THE INDUSTRIAL REVOLUTIONI SOOT AND POLLUTION DARKENED THE TREES, LEADING TO A DRAMATIC SHIFT IN THE MOTH
POPULATION.

THe MeECHANISM OF NATURAL SELECTION

1. VARIATION: WITHIN ANY GIVEN POPULATION, INDIVIDUALS EXHIBIT VARIATIONS IN TRAITS, SUCH AS COLORATION IN THE
CASE OF THE PEPPERED MOTH.

2. COMPETITION: LIMITED RESOURCES LEAD TO COMPETITION AMONG INDIVIDUALS FOR SURVIVAL, INCLUDING AVOIDING
PREDATORS.

3. SURVIVAL OF THE FITTEST: INDIVIDUALS WITH TRAITS THAT BETTER SUIT THE ENVIRONMENT ARE MORE LIKELY TO SURVIVE
AND REPRODUCE.

4. HERITABILITY: TRAITS THAT CONFER ADVANTAGES ARE PASSED ON TO FUTURE GENERATIONS, LEADING TO EVOLUTIONARY
CHANGES OVER TIME.

THIS CYCLE OF VARIATION, COMPETITION, AND SURVIVAL IS AT THE HEART OF THE GRAPHING ACTIVITY, AS STUDENTS
VISUALIZE THE POPULATION CHANGES OVER TIME.

OVERVIEW OF THE GRAPHING ACTIVITY

THE PEPPERED MOTH GRAPHING ACTIVITY TYPICALLY INVOLVES STUDENTS CREATING GRAPHS TO REPRESENT THE CHANGES IN THE
POPULATION OF THE TWO COLOR MORPHS OVER TIME. THIS EXERCISE HELPS TO SOLIDIFY CONCEPTS RELATED TO EVOLUTION
AND PROVIDES A VISUAL REPRESENTATION OF HOW ENVIRONMENTAL FACTORS CAN INFLUENCE GENETIC TRAITS.

OBJECTIVES OF THE ACTIVITY

- UNDERSTAND THE CONCEPT OF NATURAL SELECTION.

- ANALYZE HOW ENVIRONMENTAL CHANGES AFFECT SPECIES CHARACTERISTICS.
- CREATE AND INTERPRET GRAPHS BASED ON HISTORICAL DATA.

- DEVELOP SKILLS IN SCIENTIFIC REASONING AND DATA ANALYSIS.

MATERIALS NEEDED

- GRAPH PAPER OR DIGITAL GRAPHING TOOLS



- DATA SETS REPRESENTING THE POPULATION OF LIGHT AND DARK MOTHS OVER TIME
- MARKERS OR COLORED PENCILS (IF USING PAPER)
- ACCESS TO RESEARCH MATERIALS (BOOKS, ARTICLES, ONLINE RESOURCES)

STEPS OF THE GRAPHING ACTIVITY

1. INTRODUCTION TO THE MOTH: BEGIN WITH A BRIEF LECTURE ON THE PEPPERED MOTH AND THE CONCEPT OF NATURAL
SELECTION.

2. PRESENTATION OF DATA: PROVIDE STUDENTS WITH HISTORICAL DATA SHOWING THE POPULATION PERCENTAGES OF LIGHT
AND DARK MOTHS OVER VARIOUS DECADES.

3. GrAPH CREATION:

- INSTRUCT STUDENTS TO CREATE A LINE GRAPH WITH YEARS ON THE X-AXIS AND POPULATION PERCENTAGE ON THE Y-AXIS.
- PLOT THE DATA POINTS FOR BOTH LIGHT AND DARK MOTHS.

4. ANALYSIS: ASK STUDENTS TO ANALYZE THEIR GRAPHS AND DISCUSS WHAT THE DATA INDICATES ABOUT THE IMPACT OF
INDUSTRIALIZATION ON THE MOTH POPULATION.

5. DISCUSSION: FACILITATE A CLASS DISCUSSION ON THE IMPLICATIONS OF THE FINDINGS AND RELATE THEM BACK TO THE
PRINCIPLES OF NATURAL SELECTION.

ANSWER KEY FOR THE GRAPHING ACTIVITY

THE FOLLOWING ANSWER KEY PROVIDES A DETAILED GUIDE FOR EDUCATORS TO ASSESS STUDENTS” GRAPHS AND ANALYSES
EFFECTIVELY.

SAMPLE DATA SET

| Year | LigHT MoThs (%) | Dark MoTHs (%) |
ek - |

| 18501955

| 1900901 10|

| 1920|801 20|

| 1940|301 70|

| 196015185

11980130170

| 2000|6040 |

ExPecTeD GRAPH CHARACTERISTICS

- X-axis: YEArs (1850, 1900, 1920, 1940, 1960, 1980, 2000)

- Y-axis: PERCeNTAGE oF MoTHs (0% To 100%)

- LINES:

- A DECREASING LINE FOR LIGHT MOTHS FROM 1850 To 1960, FOLLOWED BY A SLIGHT INCREASE IN 2000.
- AN INCREASING LINE FOR DARK MOTHS FROM 1850 To 1960, FOLLOWED BY A DECREASE IN 2000.

ANALYSIS QUESTIONS AND SAMPLE ANSWERS

1. WHAT TREND DO YOU OBSERVE IN THE POPULATION OF DARK MOTHS FRoM 1850 To 1960r
- SAMPLE ANSWER: THE POPULATION OF DARK MOTHS INCREASED SIGNIFICANTLY FROM 5% IN 1850 10 70% IN 1960,
INDICATING A STRONG ADVANTAGE IN SURVIVAL DUE TO ENVIRONMENT AL CHANGES.



2. How DID THE POPULATION OF LIGHT MOTHS CHANGE DURING THE SAME PERIOD?
- SAMPLE ANSWER: THE POPULATION OF LIGHT MOTHS DECREASED FROM 95% IN 1850 10 30% IN 1960, SUGGESTING
THAT THEY BECAME MORE VISIBLE TO PREDATORS AS THE ENVIRONMENT DARKENED.

3. WHAT FACTORS CONTRIBUTED TO THE SHIFT IN MOTH POPULATIONS?
- SAMPLE ANSWER: THE SHIFT WAS PRIMARILY DUE TO INDUSTRIAL POLLUTION, WHICH DARKENED TREE TRUNKS AND REDUCED
THE CAMOUFLAGE EFFECTIVENESS OF LIGHT MOTHS WHILE BENEFITING DARK MOTHS.

4. Discuss THE CHANGES OBSERVED FROM 1960 To 2000. WHAT MIGHT EXPLAIN THESE DIFFERENCES?

- SAMPLE ANSWER: THE POPULATION OF DARK MOTHS DECLINED SLIGHTLY, WHILE LIGHT MOTHS INCREASED. THIS COULD BE
ATTRIBUTED TO ENVIRONMENT AL REGULATIONS REDUCING POLLUTION, ALLOWING LICHEN TO RECOVER AND PROVIDING BETTER
CAMOUFLAGE FOR LIGHT MOTHS.

CONCLUSION AND REFLECTION

THE PEPPERED MOTH GRAPHING ACTIVITY PROVIDES STUDENTS WITH A PRACTICAL APPROACH TO UNDERSTANDING THE
CONCEPTS OF EVOLUTION AND NATURAL SELECTION. BY ANALYZING REAL HISTORICAL DATA, STUDENTS CAN GRASP HOW
SPECIES ADAPT TO THEIR ENVIRONMENTS OVER TIME. THE PROVIDED ANSWER KEY SERVES AS A RESOURCE FOR EDUCATORS TO
EFFECTIVELY GUIDE DISCUSSIONS AND ASSESSMENTS BASED ON STUDENT-CREATED GRAPHS.

IN CONCLUSION, THE PEPPERED MOTH GRAPHING ACTIVITY ANSWER KEY NOT ONLY REINFORCES THEORETICAL KNOWLEDGE BUT
ALSO CULTIVATES CRITICAL THINKING AND DATA INTERPRETATION SKILLS. BY ENGAGING WITH THIS MATERIAL, STUDENTS CAN
APPRECIATE THE DYNAMIC NATURE OF EVOLUTION AND THE IMPACT OF ENVIRONMENTAL FACTORS ON SPECIES SURVIVAL. AS
FUTURE SCIENTISTS, THESE UNDERSTANDING AND ANALYTICAL SKILLS WILL BE INVALUABLE IN THEIR ACADEMIC AND
PROFESSIONAL PURSUITS.

FREQUENTLY AskeD QUESTIONS

WHAT IS THE PURPOSE OF THE PEPPERED MOTH GRAPHING ACTIVITY?

THE PURPOSE OF THE PEPPERED MOTH GRAPHING ACTIVITY IS TO ILLUSTRATE NATURAL SELECTION AND HOW ENVIRONMENTAL
CHANGES CAN AFFECT SPECIES POPULATIONS AND TRAITS OVER TIME.

\WHAT DATA IS TYPICALLY GRAPHED IN THE PEPPERED MOTH ACTIVITY?

TYPICALLY, DATA ON THE POPULATION OF LIGHT-COLORED VS. DARK-COLORED PEPPERED MOTHS IS GRAPHED OVER TIME, OFTEN
CORRELATING WITH CHANGES IN THE ENVIRONMENT SUCH AS INDUSTRIAL POLLUTION.

How DOES THE GRAPH DEMONSTRATE NATURAL SELECTION?

THE GRAPH DEMONSTRATES NATURAL SELECTION BY SHOWING SHIFTS IN THE POPULATION RATIOS OF LIGHT AND DARK MOTHS IN
RESPONSE TO ENVIRONMENTAL CHANGES, INDICATING WHICH TRAITS WERE MORE ADVANTAGEOUS FOR SURVIVAL.

\WHAT KEY FACTORS INFLUENCE THE COLOR VARIATION IN PEPPERED MOTHS?

KEY FACTORS INCLUDE PREDATION BY BIRDS, CAMOUFLAGE EFFECTIVENESS IN DIFFERENT ENVIRONMENTS, AND CHANGES IN
ENVIRONMENTAL CONDITIONS SUCH AS POLLUTION.

\WHAT IS THE EXPECTED TREND IN THE GRAPH AFTER INDUSTRIALIZATION?

AFTER INDUSTRIALIZATION, THE EXPECTED TREND IS AN INCREASE IN THE POPULATION OF DARK-COLORED MOTHS DUE TO THEIR
BETTER CAMOUFLAGE AGAINST SOOT-DARKENED TREES.



\WHAT TYPE OF GRAPH IS COMMONLY USED IN THE PEPPERED MOTH ACTIVITY?

A LINE GRAPH OR BAR GRAPH IS COMMONLY USED TO SHOW THE POPULATION CHANGES OF THE DIFFERENT COLOR VARIATIONS
OF PEPPERED MOTHS OVER TIME.

How CAN STUDENTS INTERPRET THE RESULTS OF THE GRAPH?

STUDENTS CAN INTERPRET THE RESULTS OF THE GRAPH BY ANALYZING THE CHANGES IN THE POPULATION RATIOS AND
DISCUSSING THE IMPLICATIONS OF THESE CHANGES IN TERMS OF NATURAL SELECTION AND ENVIRONMENTAL IMPACT.

\WHAT CONCLUSIONS CAN BE DRAWN FROM THE PEPPERED MOTH GRAPHING ACTIVITY?

CONCLUSIONS INCLUDE THE UNDERSTANDING THAT SPECIES CAN ADAPT TO CHANGES IN THEIR ENVIRONMENT AND THAT HUMAN
ACTIVITIES CAN SIGNIFICANTLY IMPACT NATURAL SELECTION PROCESSES.

\NWHY IS THE PEPPERED MOTH A CLASSIC EXAMPLE IN STUDIES OF EVOLUTION?

THE PEPPERED MOTH IS A CLASSIC EXAMPLE IN STUDIES OF EVOLUTION BECAUSE IT PROVIDES CLEAR EVIDENCE OF NATURAL
SELECTION IN ACTION, ILLUSTRATING HOW RAPID ENVIRONMENTAL CHANGES CAN INFLUENCE SPECIES TRAITS.
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