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GPS REVIEW
NATURE OF SCIENCE/NATURE OF BIOLOGY

GPS CORRELATION (Standards indicated with an asterisk will be addressed throughout the entire year)

Habits of Mind

SCSh1. Students will evaluate the importance of curiosity, honesty, openness, and skepticism in science.*

SCSh2. Students will use standard safety practices for all classroom laboratory and field investigations.*

SCSh3. Students will identify and investigate problems scientifically.

SCSh4. Students use tools/ instruments for observing, measuring & manipulating scientific equipment /materials.*

SCSh5. Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific
explanations.

SCShé. Students will communicate scientific investigations and information clearly.

The Nature of Science

SCSh7. Students analyze how scientific knowledge is developed.

SCSh8. Students will understand important features of the process of scientific inquiry.
SCSh9. Students will enhance reading in all curriculum areas.*

1. Write a brief description of these terms used in scientific research (which uses the scientific method):
a. control group e. experimental group i. controlled experiment
b. experimental variable f. data collection j- hypothesis
c. dependent variable g. independent variable k. inference
d. observation h. data analysis/representation . conclusions/implications

2. Place the steps of the scientific method from #1 above in the correct order for proper research. Then write a story that
solves an everyday problem using the scientific method and each step. Identify each step in the process.
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3. Distinguish among laws, theories and hypotheses.

4. Identify the metric units for the following. Give 2 examples for each using a practical application in biology class.
a. mass b. volume c. length d. density e. temperature

5. Identify the following types of graphs. Draw an example of each and explain when it would best be used.
a.line graph b. bar graph c. pie graph

6. Define science as either a subject or a process. Defend your answer.

7. ldentify the following divisions of biology:
a. Botany e. Genetics i. Zoology m. Ecology
b. Anatomy f. Physiology j- Biochemistry n. Cytology
c. Evolution g. Taxonomy k. Microbiology o. Anthropology
d. Archeology h. Entomology 1. Paleontology p. Epidemiology

A

B
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8. Distinguish between qualitative and quantitative data.

9. List 5 characteristics of living organisms and describe each.

10. Describe "Ethical Issues” involved in biological studies/experiments. Explain a specific example

11. Fill in with information for 5 safety rules: Refer to the safety contract embedded within this document.

State the Rule Why is it important to follow? What could happen if you don’t follow it?
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Honors Biology Safety Contract/Flinn Scientific’s Student Safety Contract (© 2004, Flinn Scientific, Inc.)

Flinn Scientific’s Student Safety Contract

PFURPOSE

Scicooe is o hands-on lshomiony class. Yoo
will be doing many labomtory activitics
which roguire ihe use of harardous
chemicals. Safety in the scienoe classoom is
the #1 priority lor stedents. wachers, and
parenis. To ensure & safe science classmom.
a list of rules has been developed and pro-
vided 0 you in this student safety contract
These rules must be fellowed ot all Emes
Two copies of the costract are provided. Une
copy musi be signed by both vou and a par-
emt or gaardinn before yoo can paricipate io
the ahorory. The second copy is o be kept
in your sciemce nolehook ns @ consiant

remimder of the safety mles,

GENERAL RULES

1. Conduct yourself in & responstbie man-
ner ot all times in the Ekhomtory.

2 Follow all written and verbal imstrc-
tions carcfully. If you do ot umderstand
a direction or part of a procedure. ask the

3. Never work alone. No siudent may work
in he laboraiory withoul an instructor
presenlL

4. When first enfering 8 scienoe o, do
ned touch any equipmert, chemacals, or
ather magterizls in the laboratary area
untii you are instrucied o do so.

5. Do not eat food, drink boverages, or
chew pum in the laborotory. Do not use
labworatory glassware 25 contaimers for
fiond or bevernges.

A, Perform only those cxperiments astho-
rized by the instrucior. Mever do any-
thing i the lsbomiory that & nol called
for in ke Ishoraiory procedures or by
your irstructor. Carefully follow =l
instructions. both writtem and ol
Unanthorired exporiments are prohib-
ied.

7. Be prepared for yoar work in e Iabom-
tory, Bead all procedures thoroughly
before entering the labombory.

B Mever forl amand &0 the Iaboratory.
Horseplay, praciical jokes, ond pranks
an dangerns ond profibited.

9. Ohbseree gord bowsekesping practices.
Work mrezs shonld be keptcloan and tdy
&l all times. Bring only vour Inhoratory
instructions, worksheeiz, andior reporis
o the work orea. Chker makermials (books,
[purse, backpacks, et ) should be stored
in the classmom area.

10 Eocp miskes chear. Push your chair under
the: desk wihen not in osc.

11. Emow the locations snd opemnibng proce-
dignes of &l safety cquipmsent including
thes Firsel mid kit, cyewash smion, ety
shovaner, Fire extinguisher. and fire bian-
ket Know where the fire nlarm and the
exiis are located.

12 Akhways work in 8 well-venblated aren.
s the fame bood when workeng with
wolatile subsinncres or poEsomous vapom.
Mever place your bead o the feme hood.

13. Be alert and proceed with caotion at all
times im the laborsdory. MNotify the
instructor immediately of any onsafe
oconditions yon obserne.

14. Dispose of all chemicad waste properly.
Mever mix chemicals in sink drins.
Sinks are 1o be used ondy for woter amd
those solutions designamied by he
instructor.  Bolid chemicals, meials,
mintches, filer paper, snd sll other insol-
nble’ materials are io be disposed of in
the proper wasie conlainers, ool in the
snk. Check the label of all wasie con-
niners taice before adding your chemi-
cal waste i the coniainer.

15, Labels and equipment mstructions. musd
be pead carefully before nse. Set up and
uzc the prosorbed apparstns o direcied
im the lnsboralery mstructions ar by your
i o

16. Keop hands sway fom foce, cpes,
mmth and body while using chemicals
or preserved specimens. Wash yoar
hands with soap and water afier per-
forming all experiments. Clean all work
surfaces amd oppamius at the end of the
experimont. Return all equipment clean
and in wordding order in the proper stor-
RE AFEA.

17. Experiments must be personally meani-
ioned af all times. You will be assigned o
Inbyrmiory staticn al which to work. Do
nof wander ormamd the room, distract
other stndenis, of interfere with the labo-
alory experiments of othors.

1E. Students are never permitted im the
wCiEnot HOMmPge MMoms or preparalioen
arcas unless given specific permission
by tReir Enstrucior

19, Know what to do if there is a fire drill
during a labomtory period; containcrs
must be closed, gas valves mamed off,
fume hoods mmed off. snd ary chectri-
cal eguipment tumed off.

20. Handle all living organisms used in a
laboratory activity in o humane manner.
Preserved hiological maierials ane o be
treated with respect and disposed of

propery.

1. When wmsing kmives and other sharp
mstruments. always comy with bps and
poinis pointng, down and eway. Always
cut away from your body, Never try o
catch falling sharp instruments. Gsp
sharp instruments only by the handies.

22 0F you have & medical condition (o.g..
nflergies. pregnency, etc. ), check with
your physician poior o working in lab.

CLOTHING

23, Any time chemicals, heal, or glassaare
are msed, students will wear labormiory
gaggles. There will be o exceptions o
this rnde!

24. Coniact lenses should not be wom in the
Inbomiory mnless yoo hove permission
fooan: yoar imstnacior.

25. [ress property duning a lahomiory activ-
ity. Long hor, dangling jewelry, and
looee of baggy clothing are a haramd in
the Inhomtory. Long hair mast be tied
back and dengling jewelry and loose or
baggy clothing must be secured. Shoes
must comploiely cover the foot. No san-
dals allorwed.

24 Lah apmns have been provided for your
mse and showld be worn during lbom-

ACCIDENTS AND INJURIES

27, Bcpont any accident {spill, broakage.
cko.} or injuary (cal, barn elc.) fo the
instrucior immedinlely, ae matter how
trivial it may appear.

28,0 you or your lah parimer are Buri.
immediately vell om “Code one, Code
ome’ ba get the imstnacior’s atlerion.

2% 1If = chemicnl splashes i your eyels) or
on your skin, immedistely Flush with
ranming water from the eyewash siation
or safcty shower for at keast 20 minutes.
Motify the mstrecior immedimely.

A When meroury thermometers are bro-
ken, mercury must not e tomsched.
Mantify the mstructor immoediatedy.

HANDLING CHEMICALS

11, All chemicals &n the Eshorabory ane o be
consklered dangercus. Do pol touch.
tnse, or smell any chemicals anless
specifically instructed o do. so. The
proper technique for smelling chemical
fumes will be demonstrated o you.

32, Cheok the label on chemical botiles
fwice before removing any of the con-

tcnis. Take coly 2s much chemical as
you need.

13, Mever retum ansed chemicals o theic
original contaimeTs.
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35

3.

3T.

iE.

5.

Flinn Scientific’s Student Safety Contract

. Bever use mouth saction to fill & pipet

LUze n rubber bulb or pipet pump.

When transferming reagemts from one
oonmEner o anodher, hold the contmmers
mway From voor body.

Acids must be hendled with extreme
care. Yoo will be shown the proper
mctbod for dilating strong acids: Always
ndd acid i waber, swird or st ihe spio-
tion and be cancful of the heat prodioced,
pasticulardy with suffuric acil.

Harelle flammable hazandous liguids aver
o pan o contxin spills. Never dixpense
flnmmsthle [squids anywhens near an open
flame or soune of heat.

Mever emiores chemicals ornéher masderi-
wls from the labominry nren.

Take great care when tmnsporting acids
and nther chemicals frmm one part of the
bhoraiory 0 another. Hold  them
securely aml walk can:fully

HANDLING GLASSWARE
AND EQUIPMENT

40

41

43,

Cary glass lwhing., especially long
picces, in @ vertical position 1o minimize
the likefihood of breakspe and injery.

Never hondie broken plass with your
bare hands. Uise & brush and destpan o
clean up broken glass. Flace broken or
waste glussware in the designated gloss

disposal contniner

. Inseriing and removieg glass ighing

from rubber stoppors can be danpomous.
Alwnys lobricate glassware | ahing, this-
te tubes, thermomeiers, eic.) befare
afirmpting o insert it im B stopper.
Always pmtect your hends with Dwels
or cotion gloves when inserting glnss
tuhimg intc. or removing it from. & nob-
ber stoppor. If o piece of glassware
becomes “frowen” o a stopper., ke it o
your instructor for removal

Fill wash bottles onky with distilled
waber aovd use andy as imieoded. 2., rins-
mg plnssware amd squipment, or adding
waber in b contniner

. When removing an electrical plag from

s socket, grasp tbo plug. not the electn-
cal cord. Hands musi be compleiely dry
before tpaching oo elecirical switch,
plug, or outlet.

. Examine glzssware before cach wose:

MNewer use chipped or cracked glassware.
Neover pse dinty glassware.

. Bepor damoped electrical equipmeni

mmmedintely. Look for things such as
frayed cords, exposed wires, and loose

47,

4%,

conpections. Do not mse damaged choo-
trical equipmeni

If you do ot understand how © o= &
picoe of equipment, ask 1be instrecior for
belp.

Do mot immerse - hot glassware in opdd
wmer;, it may shatier.

HEATING SUBSTANCES

449,

1

52

Exgrcise extrems caution when msing o
gas bumner. Take care that hair, clothimg
and hands are a safe distance from the
flame st all tmes. Do oot pol any sub-
slance min the flame anless specifically
instricted io do so. Never reach over an
exposed flame. Light gas {or alfochol)
bureers oaly 2 insmucied by the bescher.

Never leave a lit burner unabiended.
Mever leave anything that &= heing
beaird or i visibly roacting unatienched.
Always ivm ihe bamer or hot pinie off
when nod in use.

You will be instrucied in the proper
method of heating and boiling Liguids in
test mobes. Do mot point the open end of
o st tubhe being hested ot yourseld or
amyome chse.

Heated molals ond glass remain wery
kot for a long time. They should be set
uside in cool and picled wp with cao-
tion- U'se tpngs or heat-protective
Eloves o necessary.

. Mever look info & conininer thot is being

beatcd.

. D mod. place bot apparaiis diecily on

the inhoratory desk. Alwnys use an insu-
Iming pad. Allow plesty of time for hot
apparuins to conl before ooching it

. When bending gless. aflow time for the

glass io cont before furiber handlicg. Hol
and cold glass have ibe same visanl
appearance. Determine i an ohject is bot
by hringing the back of your hand ciose
by il prios o grasping it

QUESTIONS

4.

57

8.

Do wou wear comiact lenses?
C¥es [Ino

Ane you oolor blmd?
[1¥es [Ino

Do you have nflergies?
{1¥Es [Ino

1§ wo. lisl specific allergies

AGREEMENT

L 5
{stadent’s name ) have nead and agrec
to follow afl of the safery ralea set
forth in this contract. 1 realize that 1
musi obey these males o ensere my
own safety, and that of my fellow sto-
dents and instruciors. | will cooperte
to the fullest extemt with my mstrucior
ard fellow studenis o maintsin a sofe
inb emvironment 1 will also closely
fodlow the oml and written instnactions
provided by the instructor. | am swane
that any violation of this afety con-
traci that resulis in onsafe comduct in
the Ishommiory or misbehavior on my
part, may result in being removed
from: the Isboraiory, detention, meceiv-
ing o foilimg grade, andior dismissal
from. the course.

Sdent Saprsiure

Dimie

Drear Paresi or Guendian:

We feel that vou should be informed
regarding the whood's effort o onesie
and moininin a safe science class-
ronm lnboratory emvimnment

With ke coopembion of the instnac-
tnrs. parcmis, and siodenis. o safety
insiruction progmm can eliminabe,
provent, mnd comect possihle hoonds

Wou should be aware of the safety
instructions your sonfdaughter will
receive hefore engaging in any Labom-
tiery work. Flease pead the st of safety
rales aberve. Mo stodent will be permin-
ied to perform bhormtory activitics
mnless this confracd is sgred by baih
the smdent mnd pareot/gunndian and is
on file with the teacher

Your signaiure oo this control inds-
cates thai you heve read ihis Sndent
Safety Contract, are sware of the mea-
sures inken o ensure the safety of
voar sonddagghier in the scisnce labo-
ralory, and will Ensooct yoor sond
danghier ir aphold histher agmement
it foflow these miles ond procedores
in the Inbarmtmory.

FarentGunrdisn Signaire

Drmie:
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DESIGNING A CONTROLLED EXPERIMENT
http://www.longwood.edu/cleanva/images/sec6.designexperiment.pdf

Design a controlled experiment to determine the effect of acetaminophen (headache medicine) on pain.

PROBLEM

DEPENDENT
VARIALBLES

INDEPENDENT
VARIABLES

STANDARDIZED
VARIABLES

HYPOTHESIS

LEVELS OF
TREATMENT

CONTROL
TREATMENT

REPLICATION
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METHOD

EXPECTED RESULTS

EXPLANATION OF
EXPECTED
RESULTS
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Graphing Assignment

Graphing is an important procedure used by scientists to display data that is collected during a
controlled experiment. Line graphs must be constructed correctly to accurately portray the data
collected. Many times the wrong construction of a graph distracts from the acceptance of an
individual hypothesis.

A graph contains five major parts:

O

Graph 1:

The title: depicts what the graph is about. By reading the title, the reader should get an
idea about the graph. It should be a concise statement placed above the graph.

The Independent Variable: the variable that can be controlled by the experimenter. It
usually includes time (dates, minutes, hours), depth (feet, meters), temperature
(Celsius). This variable is placed on the X axis (horizontal axis).

The Dependent Variable: is the variable that is directly affected by the independent
variable. It is the result of what happens because of the independent variable. Example:
How many oxygen bubbles are produced by a plant located five meters below the
surface of the water? The oxygen bubbles are dependent on the depth of the water. This
variable is placed on the Y axis (vertical axis).

The Scales for Each Variable: In constructing a graph one needs to know where to plot
representing data, In order to do this a scale must be employed to include all the data
points. This must also take up a conservative amount of space. It is not suggested to have
a run-on scale making the graph too hard to manage. The scales should start with 0 and
climb based on intervals such as: multiples of 2, 5, 10, 20, 25, 50 or 100. The scale of the
numbers will be dictated by your data values.

The Legend: is a short descriptive narrative concerning the graph’s data. It should be
short and concise and placed under the graph.

Using the following data, answer the questions below and then construct a line graph.
Depth in Meters Number of Bubbles/minute | Number of Bubbles/minute
Plant A Plant B
2 29 21
5 36 27
10 45 40
16 32 50
25 20 34
30 10 20

1. What is the dependent variable? Why?

2. What s the independent variable? Why?

3. What title would you give the graph?

4. What conclusions can be determined from the data in graph 1?
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Graph 2:

Diabetes is a disease affecting the insulin producing glands of the pancreas. If there is not enough
insulin being produced by these cells, the amount of glucose in the blood will remain high. A blood
glucose level above 140 for an extended period of time is not considered normal. This disease, if not
brought under control, can lead to sever complications and even death.

Answer the following questions concerning the data below and then graph it.

Time After Eating, hours | Glucose mL/Liter of Blood | Glucose mL/Liter of Blood
Person A Person B
0.5 170 180
1 155 195
1.5 140 230
2 135 245
2.5 140 235
3 135 225
4 130 200

1. Whatis the dependent variable? Why?

2. What s the independent variable? Why?

3. What title would you give the graph?

4. Which, if any, of the above individuals has diabetes?

5. What data do you have to support your hypothesis?

6. If the time period was extended to six hours, what would be the expected blood glucose level
for Person B?

7. What conclusions can be determined from the data in graph 2?
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Metric Conversion Practice

PREFIXES kilo- hecto- | deka- Base deci- | centi- | milli- | micro- | nano-
SYMBOL Unit
k h da g, m,L d c m Il n

Start in the square with the prefix of the unit you are starting with, and count how many squares you move to
get to the prefix you are converting to. Do not count the square in which you start. Move the decimal that many
places and in the direction you counted (right or left).

Example 5 m = 500 cm

1. What are the two benefits of using the metric system?

2.Is a millimeter more or less than a meter? How do you know?

3. Is a kilogram more or less than a meter? How do you know?

4. What do the following stand for?

(@dag___ (b)eg___ (c) kg
(d) dL (e) hL (f) cm
g@mm___ MWum____ (i) ng

5. How many mm are there in one meter?

6. How many milliliters are there per liter?

7. How many milligrams are there per gram?

8. What is the abbreviation for the following?

(a) kilometer (b) gram (c) milligram

(d) centimeter (e) millimeter (f) meter

9.1s 500 mg more or less than one gram? By how much?

10. Is 100cm more or less than one meter? By how much?

11. Name the base units for the following measurements:

Length/distance = Mass = Volume =
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12. Complete the following conversions:

a) 500 mg = g e)80mL = L
b) 1.98 m = pum f)20m = km
c)20g= mg g)25cm= nm
d)50m= cm h) 9.75kg = g

Challenge Problems: Hint ... These are 2 step conversions.

1.) 456 mL of sugar water is mixed with 0.845 L of water. What is the final volume in dekaliters?

2.)85m= in

3.)237kg= lbs



