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The Making of a Scientist
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» Early Life and Childhood Curiosity

9T 1 (3THTT). What things did Richard Ebright collect as a child?
3 — He collected butterflies, rocks, fossils, and coins.

9wl 2 (ATHTT). Who was Richard Ebright's main companion before he started school?
3 — His mother was his only companion.

9%l 3 (A€gA). How did Ebright's mother help him develop his scientific curiosity?
3dX — She took him on trips, bought him scientific equipment (telescopes, microscopes), and spent
evenings helping him learn.

gesT 4 (%f&T). Why do you think it was important for Ebright to have a hobby like collecting things,
especially as an only child?

3dX — As an only child, collecting things provided him with an engaging activity, fostered observation
skills, and gave an outlet for his natural curiosity, filling the void of not having playmates.

» The Turning Point: 'The Travels of Monarch X'

9« 5 (ATHIT). What was the name of the book that changed Ebright’s life?
3d¥ — 'The Travels of Monarch X'

9wl 6 (3HT). What topic did 'The Travels of Monarch X' explain?
3d¥ — How monarch butterflies migrate to Central America.

9wl 7 (A€IA). How did the book 'The Travels of Monarch X' influence Ebright’s interest in science?
3@ — The book introduced Ebright to the scientific aspect of butterfly migration, sparking his serious
interest beyond just collecting, and connected him to Dr. Urquhart's research.

9esT 8 (FfsT). Discuss the significance of the book 'The Travels of Monarch X' as a turning point in
Richard Ebright's journey to becoming a scientist.

3@ — The book 'The Travels of Monarch X' served as a pivotal turning point for Ebright. It shifted his
interest from mere butterfly collecting to understanding the scientific principles behind their migration.
The invitation in the book to tag butterflies for Dr. Frederick A. Urquhart's research provided him with a
direct opportunity to engage in real scientific study, laying the foundation for his future scientific

endeavors and discoveries.

» Early Experiments and Learning from Failure

9T 9 ({THTT). What was Ebright's first project in the county science fair?
3d¥ — Slides of frog tissues.
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9T 10 (HTT). What did Ebright learn from losing his first science fair?
3 — He learned the importance of 'real experiments' instead of just making neat displays.

9%t 11 (A€gA). How did Ebright's approach change for his 8th-grade project compared to his
7th-grade project?

3 — In 8th grade, he designed an actual experiment to find the cause of a viral disease in
caterpillars, even though he didn't get clear results, showing a shift from 'display’ to 'experimentation’.

9esT 12 (Hf&sT). Explain the 'viceroy butterflies copy monarchs' theory that Ebright tested in 9th
grade.

3 — The theory states that viceroy butterflies look like monarch butterflies because monarchs taste
bad to birds. By mimicking monarchs, viceroys (which taste good) are less likely to be eaten by birds.
Ebright experimented to see if birds would indeed avoid eating monarchs.

» Monarch Disease and Viceroy Mimicry Projects

9T 13 (ATHTT). What was Ebright's 8th-grade project about?
3 — It was about finding the cause of a viral disease that kills monarch caterpillars.

9T 14 (3MmHrer). Did Ebright get 'real results' in his 8th-grade project?
3 — No, he didn't get any real results.

9ol 15 (FAEIH). Why, according to the theory, do Viceroy butterflies mimic Monarchs?
3d¥ — Viceroys mimic Monarchs because Monarchs taste bad to birds, but Viceroys taste good. So, by
looking like Monarchs, Viceroys avoid being eaten.

gesT 16 (FfSeT). What was the significance of Ebright winning despite not getting 'real results' in his
8th-grade project?

3d¥ — It showed that the scientific method and honest effort are important, even if the desired outcome
isn't immediately achieved. It highlights the value of the process over just the result.

» Discovery of the Gold Spots' Purpose and Hormone

9ol 17 (3ATHTT). What did everyone assume about the gold spots on the monarch pupa?
3@ — Everyone assumed the spots were just ornamental, meaning for decoration.

9T 18 (3THTT). Who did not believe this common assumption?
3d¥ — Dr. Urquhart, Ebright's professor, did not believe it.

9wl 19 (A€gA). What did Ebright and another student discover about the gold spots?
3@ — They discovered that the gold spots were producing a hormone necessary for the butterfly’s full
development.

9ol 20 (HfSeT). How did Ebright further prove the importance of this hormone in his senior year?
3 — In his senior year, he grew cells from a monarch’s wing in a culture and showed that they would
develop into normal butterfly wing scales only if fed the hormone from the gold spots.

» Theory of Cell Life and DNA
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9T 21 (ATHT). What inspired Ebright to develop his theory about cell life?
3 — Looking at X-ray photos of the chemical structure of an insect hormone.

YWl 22 (HTHTT). What does Ebright's theory say about DNA?
3d¥ — That DNA is the 'blueprint for life".

9ol 23 (HAEIH). In simple terms, what does 'DNA is the blueprint for life' mean?
3@ — It means DNA contains all the instructions that determine how a cell will look, behave, and what
its function will be, much like an architectural plan for a building.

gesT 24 (%fde). How might Ebright's theory contribute to solving real-world medical problems?
3d¥ — If proven correct, it could lead to a deeper understanding of life processes, potentially helping in

preventing or curing diseases like certain types of cancer by understanding how cells go wrong.

» Qualities of a Scientist

9esT 25 (3mHT). Richard Ebright &7 ¥e@ ggell @ifidad Far of?

3T — U dof fGAT (first-rate mind).

9o 26 (HTHIA). FAT Richard Ebright % faaner & sfr w@d 92

3R — g1, 9 f3eed AR g S 37 afafafar 7 o s w@a )

el 27 (FAegH). dofas ada F fav RAF 'Sfiaa #1 seor F9 82 Richard Ebright o 38& Fa1 S81?

W — 751, {F 'Shder T sTor Fhr 767 &1 Ebright & ‘T8I FROT & Side I sToT ALY, IET 391 A
Tartrer 1 7el$ &ttt ar, & o 8% ge &1 A qere|

yeeT 28 (Ff&7). 3T Richard Ebright & I & 0T #! ¥a@ #Ageaqol A § 3N 417

I — TR AT HE HAgcaqul § i TG 3ew HNAR Hael qoe, REd a3 a3 @il e & fow
IRT Xy &Y foar [ &, a9 GATT 3R Siide T gToT 3T g 3dsil HelgiiT =Tgl glarl

g fpU U 3GTeXT (step-by-step)

3¢revor 1. Describe Richard Ebright's early interests and how his mother supported him.

» Identify Richard's initial interests: He collected butterflies, rocks, fossils, and coins.

> Note his other hobbies: He was also an eager astronomer, often stargazing.

» Explain his mother's role: She encouraged his learning, took him on trips, and bought him scientific
equipment like telescopes and microscopes.

» Highlight their routine: They spent almost every evening learning together at the dining table.
3a¥ — Richard Ebright's early interests included collecting butterflies, rocks, fossils, and coins, and
he was also an enthusiastic astronomer. His mother played a crucial role by actively encouraging
his curiosity, taking him on educational trips, and providing him with essential scientific tools,

fostering their shared learning time every evening.

3eg0T 2. s uarse & Sfiast & 'The Travels of Monarch X' fhrdTe &1 4T Agcd U1?
» Ig fohdre 3TT AT o 39 &y o)
» fhare & Al fadferdl & dgd AR do AT & dR H Idr™T =37 ATl
» 3 JeX Ras 1 faafodl & ArIRoT TIE & gTas 3eich dallfeleh JEATT H I M|
> foheTe & 37T # ST, 3rFaTe (Urquhart) & REE & #Age aal & A&E0T o1, fad Ras 3ae @y S
» I8 fhde 3T% dAAe W FT el dige’ a1 TS|
3R — 75 frae Ras wme & Rv faw & g &1 W@y @r o, G 38 Refea § dafs
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ey 3R ST AT F Ay F A, 3R 3UF W vF Fedr dAfAw g9 fr g @

3¢revor 3. Imagine you are Richard Ebright in 7th grade, and your frog tissue display lost. What
steps would you take for your next science fair project to ensure it's a 'real experiment'?

> Step 1: Reflect on the loss. Realize that simply showing something is not enough; true science
involves testing a hypothesis.

> Step 2: ldentify a specific problem or question related to a topic | already know well (like
butterflies, as Ebright did). For instance, 'Do certain plants attract more butterflies than others?'

» Step 3: Formulate a clear hypothesis. Example: 'Butterflies prefer Marigold flowers over Roses for
nectar.'

» Step 4: Design an experiment to test the hypothesis. This would involve planting both types of
flowers and observing and recording which flowers butterflies visit more often over a set period.

» Step 5: Collect data systematically, analyze it, and draw conclusions based on the evidence, even
if the hypothesis isn't proven.
3d¢ — For the next science fair, | would move beyond a mere display. | would choose a specific,
testable question related to butterflies, form a hypothesis (e.g., 'butterflies prefer certain flowers'),
design an experiment to collect data (e.g., observing butterfly visits to different flowers), and then
analyze the results to form a scientific conclusion.

3G1gY0T 4. Explain the core idea behind Ebright's Viceroy Mimicry Project.

» Step 1: Identify the main subject of the project - Viceroy butterflies.

» Step 2: Recall what the 'theory' was about - Viceroys copying Monarchs.

> Step 3: State the reason given for this mimicry - Monarchs don't taste good to birds, while
Viceroys do.

» Step 4: Conclude that Viceroys mimic Monarchs to avoid being eaten by birds.
3@ - Ebright & Viceroy Mimicry Project &1 #&¥ faur ag a1 @ Viceroy faaferai Monarch faaferat
N JHd HdT &1 G EfAT AT § FIF Monarch fadfear il & @« A =AY A erdl, J9fR
Viceroy dfaaf@l 3rgeY «ordt &1 s@df®, Viceroy afd@f@T Monarch it gf@ey gwwfdl ¥ arveft st
FaTdr &
3TeY0r 5. Richard Ebright & Monarch TquT & ¥wgY tedl & F4T @W a1 et AR I8 F4f Ageaqer 4m?

» a9 Ygel, Ebright & '@T F ¥ ¢ A% Toae & AT F7g7 & Tohd, S8 His JANS HROT BT B

> GET, 38 3N 38k W O A Uh IUROT A G g5 ey g3 F I usd FoHd v g
3cTeet A @ Ul

> T, S grAfeT T FAT FA AT? g fAde & qoT faER (full development) & fT Sgd e 2|

» 3M@T #, Ebright & 3MY Jex I8 Y f@mr f&F 3R 9@ i FRFT (wing cells) 37 g@@fT & &=
g dr @ I fader & 9@t # faefaa st g aref|

» TE ISl gl Agcaqul i Fifh s8a g fadfordl & e & veh Agcaqul Sfds ey & gAse #
Heg
3@ — Richard Ebright ¥ Monarch TquT & ¥IgX Hedl ¥ T ‘gEifer #1 @ #, St faad F qof e
& AU g waeds A1l A7 Wi AgeAqyr A FifF ER T Bae & e 92 wE # 39ER Far ok
I g DNA #r g@gr & st Agg $n
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3G1gY0T 6. What is the primary role of DNA in cell life according to Ebright's theory?

> Ebright observed X-ray photos of insect hormone's chemical structure.

» This led him to connect it with broader biological puzzles.

> He proposed that DNA is the 'blueprint for life".

» This means DNA contains all the instructions for how a cell will develop and function, controlling
heredity.
3a¥ — According to Ebright's theory, DNA acts as the 'blueprint for life', controlling heredity and

determining the form and function of every cell.

31T 7. Richard Ebright & 3vfa® saat & fav Sla-#la & F&a 701 47

y TIH g, Ebrighta:r%ﬂmag?résrma‘?ha’fﬁa?&maﬁ?}l

> G, 3AH EAM FS AT Slelel HT 3cgehd (curiosity) | I T &1 HiT T8 deh ST TEd I

> TRRT, Sfidel T 31l Tt ot oifthed TEr ®ROT | Adels, I &% A1 FAW & ToIU 77, e el
H I T F v Siaar agd A

y IMA H, 39 98 AT & ramEr Y &g sRAr off, o9 B3efee 3R 3m3eer iFefdds, & 30
safeFcled & QI e A
3@ — Richard Ebright & t& a9 AW, gl o, @@ &R ¥ Shaa A gwor 3k [ & sramEr
=g s o

g qdam & T @™

* This part sets the foundation; questions often focus on the role of his mother and his early collecting
habits.

* Ig W& IHFE YOI Tl ¢ f R=S usse & Sfiae # 'The Travels of Monarch X' fohdlel &1 &Fam el A,
30 Te 'efoldr dige’ & ¥ H gHSTH o]

» g @Ear 3&@X 'Ebright's journey' 3T 'learning from failure' 9X 3MemiRd 'long answer type questions' &
AT g1 G W fF 3EH g A 38 FE 9RT A 3R 3@ FE 39A @ ael|

* Ebright & T gl 3T Wialshed & 'aim' 3R 'outcome’ T 3GS ¥ FAST &Y, @WrH 'Viceroy Mimicry
Theory' &Il g IFHAT BIC R H BT 1T 2

* IE W& 'Ebright T vH@ @iel' AT 3R AR AET & BEY & &7 A SIS Gl&T F A Fehal gl A
T @ar 3R 38+ Aged H T AG TGeAT|

* Ig FATa 1S GAET F 3T Thar ¢ fh Ebright T DNA 231 T 4T #Aged & a1 DNA &I 'blueprint for life'
FIT gl ST g 30 3T d AT 3R forger J&r gl

* g U IHFE YOT el § o Richard Ebright 1 Ush dhel dAfeieh dellel arel 907 AT 4| 3o il H&
IOT I AT IGAT Tgd T B

» Richard Ebright's early life: collected items, mother fostered curiosity.
> Book 'Monarch X' sparked Ebright's science interest, led to Dr. Urquhart's research.
> Ebright's early failures taught him 'real experimentation' and led to scientific progress.

> Ebright's 8th-grade: Monarch disease; 9th-grade: Viceroy mimicry.
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» Gold spots on monarch pupa produce a vital hormone for butterfly's development.
> DNA: blueprint for life, controls heredity and cell function.

» First-rate mind, curiosity, will to win (right reasons).
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