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CLUSTER CURRI CULUM FRAMEWORK

Agricul tural Biotechnol ogy Cl uster

Job Preparatory

Agriculture and Natural Resources

Core, Three Prograns, Three Conpletion Points

Secondary

9-12 30, 31
203
FFA
Yes

The Agricultural Biotechnology cluster is designed to prepare
enpl oynment or advanced training in the agricultural
This cluster focuses on broad, transferable skills and

stresses understandi ng and denonstration of the foll ow ng el ements of
the agricultural industry; planning, nanagenent, finance, technical and
production skills, underlying principles of technol ogy, |abor issues,
comunity issues and health, safety and environnental issues.

. CLUSTER STRUCTURE: This cluster is a planned sequence of instruction

consisting of a core, three prograns and three conpletion points.

Students nust conplete the core courses, or denonstrate mastery of
skills standards contained in these courses, before advancing in either
of the prograns.

The following diagramillustrates the CLUSTER STRUCTURE



Agricul tural Bi ot echnol ogy
d uster

Envi ronnental Resour ces Envi ronnent al
Speci al i st
Industry Title

Plant Bi ot echnol ogy Envi ronmental Resources 4 Ani nal  Bi ot echnol ogy

Environnental Resources 3

Bi ol ogi cal

Ai de (ag) ’ (2 credits) ~ Laboratory
DOT - 049, 364-018 | P ant B otechnology 3 Ani mal Bi ot echnol ogy 3 IA'n:e frA"' T"ll)
(1 credit) (1 credit) ustry Title

Agricul tural Biotechnol ogy 2
Agrisci ence Foundations 1
(2 credits)

The prograns in this cluster consist of the foll ow ng courses:

ANI MAL BI OTECHNOLOGY
CORE
8106810 - Agriscience Foundations 1 - 1 secondary credit
8106850 - Agricultural Biotechnology 2 - 1 secondary credit

8106120 - Animal Biotechnology 3 - 1 secondary credit

ENVI RONMVENTAL RESOURCES
CORE
8106810 - Agriscience Foundations 1 - 1 secondary credit
8106850 - Agricultural Biotechnology 2 - 1 secondary credit

8113010 - Environmental Resources 3 - 1 secondary credit
8113020 - Environmental Resources 4 - 1 secondary credit

PLANT BI OTECHNOLOGY

CORE
8106810 - Agriscience Foundations 1 - 1 secondary credit
8106850 - Agricultural Biotechnology 2 - 1 secondary credit

8106510 - Plant Biotechnology 3 - 1 secondary credit

SPECI AL NOTE: FFA (for secondary) is the appropriate Career Technica
St udent Organi zation for providing | eadership training and for
reinforcing specific vocational skills. Career Technical Student
Organi zati ons, when provided, shall be an integral part of the
vocational instructional program and the activities of such

organi zations are defined as part of the curriculumin accordance with
Rul e 6A-6.065, FAC



Cl assroom | aboratory and | and | aboratory activities are an integra
part of this cluster, including the general nmintenance and safe use of
all instructional resources.

Pl anned and supervised instructional activities nmust be provided through
one or nore of the following: (1) directed |aboratory experience, (2)
student projects, (3) placenent for experience, (4) cooperative

experi ence.

Cooperative training - QJT is appropriate for this program \Wenever
cooperative training - QJT is offered, the following are required for
each student: a training plan, signed by the student, teacher, and

enpl oyer, which includes instructional objectives and a |list of on-the-
job and i n-school |earning experiences; a workstation that reflects
equi pment, skills, and tasks that are relevant to the occupati on which
the student has chosen as a career goal. The student nust receive
conmpensation for work perforned.

When a secondary student with a disability is enrolled in a vocationa
class with nodifications to the curriculum framework, the particular

out cones and student performance standards, which the student nust
master to earn credit, nust be specified on an individual basis. The job
or jobs for which the student is being trained should be reflected in
the student's desired post school outcone statement on the Transition

I ndi vi dual Educational Plan (Transition |EP).

SCANS Conpet enci es: Instructional strategies for this program nust

i nclude methods that require students to identify, organize, and use
resources appropriately; to wrk with each other cooperatively and
productively; to acquire and use information; to understand soci al

organi zational, and technol ogi cal systems; and to work with a variety of
tools and equi pnment. Instructional strategies nmust also incorporate the
nmet hods to i nprove students' personal qualities and hi gh-order thinking
skills.

Equi pment List: A generic equipment |list is available for this program
and is printed in a supplenent to this docunent.
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| NTENDED OUTCOMES

Program Title: AN MAL BI OTECHNOLOGY

Secondary

Program Nunber 8106100

Cl P Nunber 0102. 020100
Grade Level 9-12 30, 31
Lengt h 3 credits
Certification VOC AGRI @

AGRI CULTUR 1 @
AGRI @

| NTENDED OUTCOMES: After successfully conpleting this programthe student

wi | |

be able to:

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE A

01.
02.

03.
04.

05.
06.
07.

08.
09.
10.
11.
12.

13.
14.

15.
16.
17.
18.
19.
20.
21.

o o

o O o

OO OOoOOo

o o

[eNeoNeoNoNoNelNol

Laboratory Aide (Animal) - Industry Title

Descri be the socioecononic role of the agricultural industry.

Apply scientific and technol ogical principles to the agricultura

i ndustry.

Practice agricultural safety.

Denmonstrate the use of tools, equipment and instruments in the
agricultural industry.

Describe the principles of integrated pest managenent (IPM.
Descri be the principles of plant and/or animal growh and reproduction.
Apply business skills and econonic principles to the agricultura

i ndustry.

Expl ain the basic marketing processes in the agricultural industry.
Denonstrate human rel ati ons, communi cati ons, and | eadership skills.
Descri be bi otechnol ogy applications in the agricultural industry.
Conduct scientific investigation and apply results.

Denonstrate | eadership, enployability, comunication and human rel ation
skills.

Practice agricultural |aboratory safety.

Denonstrate proper use of agricultural |aboratory equi pnent and

mat eri al s.

Descri be the fundanmental s of biotechnol ogy.

I nvestigate the use of biotechnology in plant and/or aninal science.
Apply genetic principles to animal science.

Interpret the relationship between TDN in feeds and its utilization
Exam ne the devel opnental processes that deternine ani mal growt h.

I nvestigate the reproduction system of animals.

Descri be animal science and the role of animals in society.



Program Titl e:

July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Ani mal Bi ot echnol ogy

Secondary Number: 8106100
Post secondary Nunber :

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE A

Laboratory Aide (Animal) - Industry Title
01.0 DESCRI BE THE SOCI OECONOM C ROLE OF THE AGRI CULTURAL | NDUSTRY- - The

student will be able to:

01.01 Prepare a report on the history of the agricultural industry.

01.02 Di scuss the inmpact of agricultural products and services on the
| ocal, state, national, and gl obal econony.

01.03 I nvestigate career opportunities in the agricultural industry
and identify educational experiences necessary to prepare for
t hose careers.

01.04 Di scuss the role of the agricultural industry in the

i nteraction of population, food, energy, and the environnent.

02.0 APPLY SCIENTI FI C AND TECHNOLOG CAL PRI NCI PLES TO THE AGRI CULTURAL

| NDUSTRY- - The student will be able to:

02.

02.
02.

02.

02.

02.

02.

02.

02.

02.

02.

02.

02.

02.

01

02
03

04

05

06

07

08

09

10

11

12

13

14

Di scuss the inportance of scientific classification in
agriculture.

Use the scientific nethod to solve problenms in agriculture.
Expl ain the use of genetics in agriculture, including
probability applications.

Anal yze the inpact of recent technology on the agricultura

i ndustry.

Identify and describe the conponents of an ecosystem both

bi otic and abiotic.

Construct and anal yze a di agram of a bi ol ogi cal food web and
subsequent food chai ns.

Descri be and di agram the water, carbon, nitrogen, oxygen,

sul fur, and phosphorus cycl es.

Eval uate soil profiles, land-capability classes, and soi
conservation practices.

Li st the conmponents of Florida's fresh water systens (Il akes,
ground water, aquifer, sink holes, rivers, and swanmps) and
explain the inmportance of nanagi ng these resources.

Explain the interaction of one natural resource with another
Descri be the causes and effects of air, water, and | and
pollution and identify ways to prevent pollution.

Explain the flow of energy fromthe sun through agricultura
syst emns.

Descri be the environmental requirenments necessary for a
productive natural or man-nmade aquaculture system

Apply principles of waste managenent to environmental problens
comon to agricultural systens.



03.

04.

05.

06.

02.

02.

02.

15

16

17

Understand the concept of best managenent practices (BMP) as
applied to agriculture.

Identify advances in biotechnol ogy inpacting agriculture such
as transgenic crops and bi ol ogi cal controls.

Identify computer technol ogy advances such as Geographic
Informati on Systens (GS) and d obal Positioning Systens (GPS)

PRACTI CE AGRI CULTURAL SAFETY--The student will be able to:

03.
03.

03.

03.
03.

03.

03.

03.

03.

01
02

03

04
05

06

07

08

09

Li st the nmost common causes of agricultural accidents.

Di scuss the inmportance of follow ng proper safety precautions
in the agricultural industry.

Denonstrate safety procedures in the classroom |aboratory, and
wor kpl ace.

Descri be synmptons of pesticide poisoning.

Extract pertinent information froma pesticide |abel and

Mat eri al Safety Data Sheet (MSDS).

Select, mx, and apply a nonrestricted chemical, according to
the | abel and according to Environmental Protection Agency
(EPA), MsSDS, and Wbrker Protection Standard regul ati ons.

Cl ean and store pesticide application equi pnent, safety
clothing, and safety equi pnent.

Identify the proper disposal of containers and residua
pesti ci des.

Di scuss the proper procedures of basic first aid and
cardi opul nonary resuscitation (CPR).

DEMONSTRATE THE USE OF TOCLS, EQUI PMENT AND | NSTRUMENTS | N THE

AGRI CULTURAL | NDUSTRY--The student will be able to:

04.

04.

04.

04.
04.

04.

01

02

03

04
05

06

Choose the proper tools, equipnent, and instrunments for a
specific job.

Descri be the principles of selected nmechanical applications
(e.g. levers, pulleys, hydraulics, internal conbustion).
Calibrate spray equi pnment; solve tinme, distance, area, volune
rati o, proportion, and percentage problens in agriscience.
Denonstrate the ability to use an equi pnment manual
Denonstrate the use of selected tools, equipnent, and

i nstrunents.

Service, maintain, and store tools, equipnent, instrunents, and
suppl i es.

DESCRI BE THE PRI NCI PLES OF PEST MANAGEMENT --The student will be able

to:

05.
05.

05.

01
02

03

Identify types of pests and beneficials.

Identify and sel ect an appropriate control for each type of
pest and/or weed.

Descri be the principles and benefits of integrated pest
managenent .

DESCRI BE THE PRI NCI PLES OF PLANT AND/ OR ANI MAL NUTRI ENT GROMH AND

REPRODUCTI ON- - The student will be able to:



07.

08.

09.

0

For

06.

06.

06.
06.

06.

For

06.

06.

06.

pl ant :
01 Descri be the structure functions of plant parts including
roots, stens, |eaves, and flowers.
02 Descri be the processes of plant growth including
phot osynthesi s, respiration and nutrient uptake.
03 Propagate plants through sexual and asexual neans.
04 Identify the nutrients required for plant growh and
devel opnent and the role of each
05 Extract pertinent information froma fertilizer |abel
ani mal :
07 Identify the nutrients required for animal growth and
devel opnent and the role of each
08 Identify and descri be the anatonical systens of animals and the
functi ons of each, including mjor conponents.
09 Descri be the process of animal reproduction.

APPLY BUSI NESS SKILLS AND ECONOM C PRI NCI PLES TO THE AGRI CULTURAL

| NDUSTRY- - The student will be able to:

07.01 Expl ain the basic econonmic principles in the agricultura
i ndustry.

07.02 Expl ain the inportance and inpacts of |local, state, and federa
regul ati ons and required docunmentation affecting the
agricultural industry.

07.03 Descri be the types of agribusiness by organizational structure
(i.e. sole proprietorship, partnership, corporation,
cooperatives).

07.04 Sel ect and use computer applications.

07. 05 Anal yze and interpret agribusiness data

07. 06 Keep and mai ntain supervised agricultural experience (SAE)
records.

07. 07 Interpret | egal descriptions of |and.

EXPLAI N THE BASI C MARKETI NG PROCESSES | N THE AGRI CULTURAL | NDUSTRY- - The

student will be able to:

08.01 Descri be key factors in marketing agricultural products.

08. 02 Sel ect agricultural products according to grades and standards.

DEMONSTRATE HUMAN- RELATI ONS, COVMUNI CATI ONS, AND LEADERSHI P SKI LLS- - The

student will be able to:

09.01 Denonstrate acceptable work habits and attitudes.

09. 02 Correctly follow oral and witten directions and ask questions
that clarify directions, as needed.

09. 03 Comuni cate effectively in verbal, witten, and nonverba
nodes.

09. 04 Recogni ze and denmponstrate good |istening skills.

09. 05 Conduct small informal and formal group neetings.



09. 06 Identify the opportunities for | eadership devel opment avail abl e
t hrough an appropriate student and/or professiona
or gani zati on.

09. 07 Recogni ze and denmpbnstrate comruni cations skills in the
wor kpl ace.

09. 08 Denonstrate effective tel ephone skills.

10.0 DESCRI BE BI OTECHNOLOGY APPLI CATI ONS I N THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

10.01 Expl ai n how bi ot echnol ogy has i npacted the production of
agricultural goods.

10. 02 Descri be the inportance of biotechnology in providing an
adequate supply of food and fiber

10. 03 Expl ai n how bi ot echnol ogy has affected careers in agriculture.

10. 04 Suggest possi bl e bi ot echnol ogy sol utions to current
agricultural problens.

11.0 CONDUCT SCI ENTI FI C | NVESTI GATI ON AND APPLY RESULTS--The student will be

able to:

11.01 Describe the major steps of scientific inquiry (the scientific
nmet hod) .

11.02 Design an agricultural experinment using appropriate contro
measur es.

11.03 Devi se a system for recordi ng data.

11.04 Prepare a report on the experinent conducted.

11. 05 Pl an and conduct follow up experinments using the scientific
met hod.

11. 06 Di scuss research being conducted in agriculture.

11. 07 Assess the risks and benefits of agricultural technology to
soci ety.

11.08 Summari ze data and draw appropriate concl usions.

11.09 Col |l ect and record data using SI units.

12. 0 DEMONSTRATE LEADERSHI P, EMPLOYABI LI TY, COVMUNI CATI ON AND HUVAN RELATI ON
SKI LLS--The student will be able to:

12.01 Conduct group neetings using parlianmentary procedure and public
speaki ng skills.

12. 02 Fol | ow acceptabl e work habits and personal characteristics.

12.03 Fol | ow accept abl e enpl oyee hygi ene habits.

12. 04 Identify or denonstrate appropriate responses to criticismfrom
enpl oyer, supervisor, or other persons.

12. 05 Conduct a job search and identify advanced training
opportunities and the requirenents.

12. 06 Denonstrate an understandi ng of team pl anni ng, problem sol ving,
and how comruni cati ons processes and individuals contribute to
t he group.

12. 07 Prepare a resune.

12.08 Wrk effectively as a team nenber.

12.09 Conmruni cate well with others.

12.10 Present a witten and an oral report.



13. 0 PRACTI CE AGRI CULTURAL LABCORATCRY SAFETY--The student will be able to:

14.

15.

16.

13.01

13.02
13.03

13.04

13. 05
13. 06

Identify first aid supplies, personnel and energency protection
ar eas.

Use appropriate safety procedures and gui delines.

Monitor, use, store and di spose of hazardous materials
properly.

Understand and follow Material Safety Data Sheets (MsDS) and
Occupational Safety and Health Adm nistrati on (OSHA) standards.
Understand and utilize safety equi pnment.

Identify safety symbols and signs.

DEMONSTRATE PROPER USE OF AGRI CULTURAL LABORATORY EQUI PMENT AND

MATERI ALS- - The student will be able to:

THE FUNDAMENTALS OF BI OTECHNOLOGY- - The student will be able to:

Expl ai n how the know edge of cells is inportant to agriculture.
Anal yze the difference between plant cells and aninal cells.

G ve exanples of agricultural uses of cellular structures.

14. 01 Practice aseptic techniques.

14. 02 Per f orm mat hemati cal cal cul ati ons and conversi ons.

14. 03 Make stock reagents and sol utions.

14. 04 Moni t or physical properties of a solution

14. 05 Sterilize and prepare equi pnment.

14. 06 Make and di spense nedi a.

14. 07 Mai ntai n reagent integrity.

14. 08 Mai ntai n i nventory of |aboratory supplies.

14. 09 Use basi c wei ghing and neasuring techniques.

14. 10 Per f orm basi ¢ separation techni ques.

14. 11 Handl e and store biological materials.

14.12 Use specialized equipnent in the | aboratory.

DESCRI BE

15.01 Describe the cell as the basic unit of life.

15. 02 Descri be the inportance of single-celled organisnms to
agriculture.

15. 03

15. 04

15. 05 Explain the variations in different types of cells.

15. 06 Descri be cellular structure.

15. 07

15. 08 Anal yze the functions of various parts of cells.

15. 09 Expl ain the Mendel Theory of Genetics.

15. 10 Anal yze a Punnett Square.

15.11 Di scuss the meke-up of chronpsones.

15.12 Di scuss the process of DNA transfer

15. 13

Describe the relationship of cellular science and
bi ot echnol ogy.

| NVESTI GATE THE USE COF BI OTECHNOLOGY | N PLANT AND/ OR ANI MAL SCI ENCE- - The

student will be able to:
For plant:
16. 01 Expl ain how the inheritance of traits in plants is regul ated.

16. 02
16. 03

Apply basic principles of plant genetics.
Descri be the process of pollination in plants.



17.

0

16.

16.

16.
16.
16.
16.
16.
16.

16.
16.
16.

16.
16.

For

16.
16.
16.
16.
16.
16.
16.
16.
16.
16.

16.

16.

04

05

06
07
08
09
10
11

12
13
14

15
16

Expl ai n how bi ot echnol ogy is being used in conmbination with
conventional plant-breeding prograns.

Determ ne the effects of npisture, tenperature, oxygen, and
light on seed germ nation.

Expl ain the nmejor steps in the seed germ nation process.
Describe the role of enzynes and hornones in seed germ nation
Expl ain the nmejor steps in the seed germ nation process.
Apply basic m cropropagation techni ques.

Descri be and exam ne the effects of plant growth regul ators.
Describe the factors that affect nutrient |evels contained in
pl ant tissues.

Descri be nutrient uptake and translocation processes.

Conpare plant nutrient |evels by stage growh.

Descri be how herbicides work within plants to cause injury or
deat h.

Explain the differential effects of herbicides.

Determ ne the influence of climtic conditions, plant
characteristics, and application techniques on herbicide

ef fecti veness.

ani nal :

17
18
19
20
21
22
23
24
25
26

27

28

Di scuss the interdependence of systens in an aninmal’s body.
Speci fy how genetic principles are used in aninmal breeding.
Expl ai n how crossbred aninal s are devel oped.

Expl ain the steps involved in neiosis.

Expl ain the process of natural fertilization.

Expl ain alternate reproductive technol ogi es.

Research career opportunities in aninmal science.

Anal yze the factors influencing ani mal growt h.

Expl ain the stages of ani mal growt h.

Identify the preval ent di seases and parasites and their

bi ol ogi cal inpact on animals.

Descri be the proper nmethods of prevention and treatnent of
di seases and parasites that affect ani mals.

Research environnmental issues affecting animl science.

APPLY GENETI C PRI NCI PLES TO ANI MAL SCI ENCE- - The student will be able to:

17.
17.
17.
17.
17.
17.
17.

17.
17.

01
02
03
04
05
06
07

08
09

Descri be how the concept of heritability is used in the
sel ection of livestock

Chart the difference between phenotypic and genotypic
characteristics and determ ne probabilities.

Anal yze performance data used in the selection process of
i vestock.

Use computer data to assist in the selection process of

i vestock.

Differentiate between dom nant and recessive traits.
Descri be the chem cal and physical properties of DNA.
Extract a visible mass of DNA from ani mal or plant tissue.
Devel op a hypothetical species using genetic engineering.
Debate the safeguards used in research in genetic engineering.

10



18.0

19.0

20.0

21.0

| NTERPRET THE RELATI ONSHI P BETWEEN TDN I N FEEDS AND | TS UTI LI ZATI ON- - The
student will be able to:

18.01 Determ ne nutritional requirements of selected ani mals.

18. 02 Sel ect appropriate feed sanples for analysis of nutritiona
val ues and devel op a bal anced rati on.

18. 03 Conduct experinments conparing growh rates using sel ected
rations.

18. 04 Ootain information froma feed | abel and determ ne which
nutrients are derived from which conponent.

18. 05 Denmonstrate the effects digestive agents have in the digestive
process.

18. 06 Conpare how the body’s cells netabolize fats, carbohydrates and
pr ot eins.

18. 07 Anal yze the effect of diseases on nutritional utilization

EXAM NE THE DEVELOPMENTAL PROCESSES THAT DETERM NE ANl MAL GROWTH- - The
student will be able to:

19.01 Devel op a growth curve using sel ected ani mal species.
19. 02 Differentiate between nuscle, fat, and bone devel oprment.
19. 03 Eval uate the effects of hornmones in aninmal production

19. 04 Conpar e norphol ogy of devel opi ng enbryos.
19. 05 Anal yze the di seases that effect devel opment growt h.

| NVESTI GATE THE REPRODUCTI ON SYSTEM CF ANI MALS--The student will be able
to:

20.01 Anal yze the quality of senen of selected aninals.

20.02 Conpare and contrast sperm anatony of sel ected ani mal species.

20.03 Anal yze the factors that affect spermnobility and devel opnment.

20. 04 Conpare and contrast the reproductive cycles of selected aninal
speci es.

20. 05 Conpare and contract the breeding tinme and conception rates of
sel ected ani mal speci es.

20. 06 Descri be the functions of hormones that control reproduction

20. 07 Di scuss the use of hornmone therapy to nanipul ate ovarian
activity.

20.08 Descri be and conpare the di fferent pathogens that cause ani nal
di seases.

20. 09 Anal yze the mating process of selected ani mal species.

DESCRI BE ANl MAL SCI ENCE AND THE ROLE OF ANI MALS I N SOCI ETY--The student
will be able to:

21.01 Differentiate between animal wel fare and ani mal rights.

21.02 Debate current events concerning ani mal wel fare and ani nal
rights.

21.03 Denonstrate safe procedures when working with animal rel ated
equi pnent in | aboratory settings.

21.04 Practice safety precautions around ani nals.

21.05 Devel op a research project related to biotechnol ogy and ani nal
sci ence.

11



21. 06 Di scuss the benefits of biotechnology in producing and
mar ket i ng ani mal s and ani mal products.
21. 07 Research how bi ot echnol ogy affects the consuner.



Program 8106100 Ani mal Bi ot echnol ogy July 2001

Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8106810
Course Title: Agri sci ence Foundations |
Course Credit: 1

COURSE DESCRI PTI ON:

This course was devel oped as a core and is designed to devel op conpetencies in
the areas of agricultural history; global inportance of agriculture; career
opportunities; applied scientific and technol ogi cal concepts; ecosystens;
agricultural safety; principles of integrated pest nmanagenent; principles of

pl ant and ani mal growt h; econom c principles; agricultural marketing; and
human rel ati ons skills.

01.0 DESCRIBE THE SOCI OECONOM C ROLE OF THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

01.01 Prepare a report on the history of the agricultural industry.
01.02 Di scuss the inmpact of agricultural products and services on the
| ocal, state, national, and gl obal econony.
01.03 I nvestigate career opportunities in the agricultural industry
and identify educational experiences necessary to prepare for
t hose careers.
01.04 Di scuss the role of the agricultural industry in the
i nteraction of popul ation, food, energy, and the environnment.

02.0 APPLY SCI ENTI FI C AND TECHNOLOG CAL PRI NCI PLES TO THE AGRI CULTURAL
| NDUSTRY- - The student will be able to:

02.01 Di scuss the inportance of scientific classification in
agriculture.

02.02 Use the scientific nethod to solve problems in agriculture.

02.03 Expl ain the use of genetics in agriculture, including
probability applications.

02. 04 Anal yze the inpact of recent technology on the agricultura
i ndustry.

02. 05 Identify and describe the conponents of an ecosystem both
bi otic and abiotic.

02. 06 Construct and anal yze a di agram of a bi ol ogi cal food web and
subsequent food chai ns.

02. 07 Descri be and di agram the water, carbon, nitrogen, oxygen,
sul fur, and phosphorus cycl es.

02.08 Eval uate soil profiles, land-capability classes, and soi
conservation practices.

02. 09 Li st the conmponents of Florida's fresh water systens (Il akes,
ground water, aquifer, sink holes, rivers, and swanmps) and
explain the inmportance of nanagi ng these resources.

02.10 Explain the interaction of one natural resource with another

02.11 Descri be the causes and effects of air, water, and |and
pollution and identify ways to prevent pollution.
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02.12 Explain the flow of energy fromthe sun through agricultura
syst emns.

02.13 Descri be the environnmental requirenments necessary for a
productive natural or man-nmade aquaculture system

02. 14 Apply principles of waste managenent to environmental problens
comon to agricultural systens.

02. 15 Understand the concept of best managenent practices (BMP) as
applied to agriculture.

02. 16 I dentify advances in biotechnol ogy inpacting agriculture such
as transgenic crops and biol ogical controls.
02. 17 Identify computer technol ogy advances such as Geographic

Informati on Systens (GS) and d obal Positioning Systens (GPS)

03.0 PRACTI CE AGRI CULTURAL SAFETY--The student will be able to:

03.01 Li st the nmost common causes of agricultural accidents.

03.02 Di scuss the inmportance of follow ng proper safety precautions in the
agricultural industry.

03.03 Denonstrate safety procedures in the classroom |aboratory, and
wor kpl ace.

03.04 Descri be synmptons of pesticide poisoning.

03. 05 Extract pertinent information froma pesticide |abel and Materi al
Saf ety Data Sheet (MSDS).

03. 06 Select, mx, and apply a nonrestricted chenical, according to the
| abel and according to Environnental Protection Agency (EPA), MSDS
and Worker Protection Standard regul ati ons.

03. 07 Cl ean and store pesticide application equipnent, safety clothing, and
safety equi prment.

03.08 Identify the proper disposal of containers and residual pesticides

03. 09 Di scuss the proper procedures of basic first aid and cardi opul nonary
resuscitation (CPR)

04.0 DEMONSTRATE THE USE OF TOOLS, EQUI PMENT AND | NSTRUMENTS | N THE AGRI CULTURAL
| NDUSTRY- - The student will be able to:

04.01 Choose the proper tools, equipnent, and instruments for a specific
j ob.

04.02 Descri be the principles of selected nechanical applications (e.qg.
| evers, pulleys, hydraulics, internal conbustion).

04. 03 Cal i brate spray equi pment; solve time, distance, area, volune ratio
proportion, and percentage problens in agriscience.

04. 04 Denonstrate the ability to use an equi pnment manual

04. 05 Denonstrate the use of selected tools, equipnent, and instrunments.

04. 06 Service, maintain, and store tools, equipnent, instrunents, and
suppl i es.

05.0 DESCRI BE THE PRI NCI PLES OF PEST MANACEMENT --The student will be able to:

05.01 Identify types of pests and beneficials.

05. 02 Identify and sel ect an appropriate control for each type of pest
and/ or weed.

05. 03 Descri be the principles and benefits of integrated pest managenent.
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06.0 DESCRIBE THE PRI NCI PLES OF PLANT AND/ OR ANl MAL NUTRI ENT GROMH AND
REPRODUCTI ON- - The student will be able to:

For plant:

06. 01 Descri be the structure functions of plant parts including roots,
stenms, |eaves, and flowers.

06. 02 Descri be the processes of plant growth including photosynthesis,
respiration and nutrient uptake.

06. 03 Propagate plants through sexual and asexual neans.

06. 04 Identify the nutrients required for plant growh and
devel opnent and the role of each

06. 05 Extract pertinent information froma fertilizer |abel

For ani mal :
06. 07 Identify the nutrients required for animal growth and
devel opnent and the role of each
06. 08 Identify and descri be the anatonical systens of animals and the

functi ons of each, including mjor conponents.
06. 09 Descri be the process of animal reproduction.

07.0 APPLY BUSI NESS SKILLS AND ECONOM C PRI NCI PLES TO THE AGRI CULTURAL
| NDUSTRY- - The student will be able to:

07.01 Expl ain the basic econonmic principles in the agricultura
i ndustry.

07.02 Expl ain the inportance and inpacts of |local, state, and federa
regul ati ons and required docunmentation affecting the
agricultural industry.

07.03 Descri be the types of agribusiness by organizational structure
(i.e. sole proprietorship, partnership, corporation,
cooperatives).

07.04 Sel ect and use computer applications.

07. 05 Anal yze and interpret agribusiness data

07. 06 Keep and mai ntain supervised agricultural experience (SAE)
records.

07. 07 Interpret | egal descriptions of |and.

08.0 EXPLAIN THE BASI C MARKETI NG PROCESSES I N THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

08.01 Descri be key factors in marketing agricultural products.
08. 02 Sel ect agricultural products according to grades and standards.

09.0 DEMONSTRATE HUMAN- RELATI ONS, COMMUNI CATI ONS, AND LEADERSHI P SKI LLS--The
student will be able to:

09.01 Denonstrate acceptable work habits and attitudes.

09. 02 Correctly follow oral and witten directions and ask questions
that clarify directions, as needed.

09. 03 Comuni cate effectively in verbal, witten, and nonverba
nodes.

09. 04 Recogni ze and denmponstrate good listening skills.
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09. 05
09. 06

09. 07

09. 08

Conduct small informal and formal group neetings.

Identify the opportunities for | eadership devel opment avail abl e
t hrough an appropriate student and/or professional

or gani zati on.

Recogni ze and denmpbnstrate comruni cations skills in the

wor kpl ace.

Denonstrate effective tel ephone skills.

16



Program 8106100 Ani mal Bi ot echnol ogy July 2001

Cour se Number :
Course Title:
Course Credit:

Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

8106850
Agricul tural Biotechnol ogy 2
1

COURSE DESCRI PTI ON:

This course was devel oped as a core and is designed to devel op conpetencies in
the areas of agricultural biotechnology in agriculture, scientific

i nvestigation,

| aboratory safety, scientific and technol ogi cal concepts; and

t he fundamental s of biotechnol ogy.

10. 0 DESCRI BE Bl OTECHNOLOGY APPLI CATI ONS | N THE AGRI CULTURAL | NDUSTRY- - The

student will be able to:

10.01 Expl ai n how bi ot echnol ogy has i npacted the production of
agricultural goods.

10. 02 Descri be the inportance of biotechnology in providing an
adequate supply of food and fiber

10. 03 Expl ai n how bi ot echnol ogy has affected careers in agriculture.

10. 04 Suggest possi bl e bi ot echnol ogy sol utions to current

agricultural problens.

11.0 CONDUCT SCI ENTI FI C | NVESTI GATI ON AND APPLY RESULTS--The student will be

able to:
11.01
11.02
11.03
11. 04
11. 05

11. 06
11. 07

11. 08
11. 09

Describe the major steps of scientific inquiry (the scientific
nmet hod) .

Design an agricultural experinment using appropriate contro
measur es.

Devi se a system for recordi ng data.

Prepare a report on the experinent conducted.

Pl an and conduct follow up experinments using the scientific
met hod.

Di scuss research being conducted in agriculture.

Assess the risks and benefits of agricultural technology to

soci ety.
Summari ze data and draw appropriate concl usions.
Col |l ect and record data using SI units.

12.0 DEMONSTRATE LEADERSHI P, EMPLOYABI LI TY, COVMUNI CATI ON AND HUMAN RELATI ON

SKI LLS--The student will be able to:

12.01

12.02
12.03
12. 04

Conduct group neetings using parlianmentary procedure and public
speaki ng skills.

Fol | ow acceptabl e work habits and personal characteristics.
Fol | ow accept abl e enpl oyee hygi ene habits.

Identify or denonstrate appropriate responses to criticismfrom
enpl oyer, supervisor, or other persons.
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13.

14.

15.

Conduct a job search and identify advanced training

Denonstrate an understandi ng of team pl anni ng, problem sol ving,
and how comruni cati ons processes and individuals contribute to

AGRI CULTURAL LABORATORY SAFETY--The student will be able to:

Identify first aid supplies, personnel and energency protection

Monitor, use, store and di spose of hazardous materials

Understand and follow Material Safety Data Sheets (MsSDS) and
Occupational Safety and Health Adm nistrati on (OSHA) standards.

12. 05
opportunities and the requirenents.
12. 06
t he group.
12. 07 Prepare a resune.
12.08 Wrk effectively as a team nenber.
12. 09 Conmruni cate well with others.
12.10 Present a witten and an oral report.
PRACTI CE
13.01
areas.
13.02 Use appropriate safety procedures and gui delines.
13.03
properly.
13.04
13. 05 Understand and utilize safety equi pnment.
13. 06 Identify safety synmbol s and signs.

DEMONSTRATE PROPER USE OF AGRI CULTURAL LABORATORY EQUI PMENT AND

MATERI ALS-- The student will be able to:

THE FUNDAMENTALS OF BI OTECHNOLOGY- - The student will be able to:

Expl ai n how the knowl edge of cells is inportant to agriculture.
Anal yze the difference between plant cells and aninmal cells.

G ve exanples of agricultural uses of cellular structures.

14. 01 Practice aseptic techniques.

14. 02 Per f orm mat hemati cal cal cul ati ons and conversi ons.

14. 03 Make stock reagents and sol utions.

14. 04 Moni t or physical properties of a solution

14. 05 Sterilize and prepare equi pnment.

14. 06 Make and di spense nedi a.

14. 07 Mai ntai n reagent integrity.

14. 08 Mai ntai n i nventory of |aboratory supplies.

14. 09 Use basi c wei ghing and neasuring techniques.

14. 10 Per f orm basi ¢ separation techni ques.

14. 11 Handl e and store biological materials.

14.12 Use speci alized equipnent in the | aboratory.

DESCRI BE

15.01 Describe the cell as the basic unit of life.

15. 02 Descri be the inportance of single-celled organisnms to
agriculture.

15. 03

15. 04

15. 05 Explain the variations in different types of cells.

15. 06 Descri be cellular structure.

15. 07

15. 08 Anal yze the functions of various parts of cells.

15. 09 Expl ain the Mendel Theory of Genetics.

15. 10 Anal yze a Punnett Square.

15.11 Di scuss the meke-up of chronpsones.

15.12 Di scuss the process of DNA transfer
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15.13 Describe the relationship of cellular science and
bi ot echnol ogy.

16.0 | NVESTI GATE THE USE OF BI OTECHNOLOGY | N PLANT AND/ OR ANI MAL SCI ENCE- - The

student will be able to:

For plant:

16. 01 Expl ain how the inheritance of traits in plants is regul ated.

16. 02 Apply basic principles of plant genetics.

16. 03 Descri be the process of pollination in plants.

16. 04 Expl ai n how bi ot echnol ogy is being used in conmbination with
conventional plant-breeding prograns.

16. 05 Determ ne the effects of npisture, tenperature, oxygen, and
I ight on seed germi nation.

16. 06 Expl ain the nmajor steps in the seed germ nation process.

16. 07 Describe the role of enzynes and hornones in seed germ nation

16. 08 Expl ain the nmajor steps in the seed germ nation process.

16. 09 Apply basic m cropropagation techni ques.

16. 10 Descri be and exam ne the effects of plant growth regul ators.

16. 11 Describe the factors that affect nutrient |evels contained in
pl ant tissues.

16.12 Descri be nutrient uptake and transl ocation processes.

16. 13 Conpare plant nutrient |evels by stage growh.

16. 14 Descri be how herbicides work within plants to cause injury or
deat h.

16. 15 Explain the differential effects of herbicides.

16. 16 Determ ne the influence of climtic conditions, plant

characteristics, and application techniques on herbicide
ef fecti veness.

For ani mal :

16. 17 Di scuss the interdependence of systens in an aninmal’s body.

16. 18 Speci fy how genetic principles are used in aninmal breeding.

16. 19 Expl ai n how crossbred aninmal s are devel oped.

16. 20 Expl ain the steps involved in neiosis.

16. 21 Expl ain the process of natural fertilization

16. 22 Expl ain alternate reproductive technol ogi es.

16. 23 Research career opportunities in aninmal science.

16. 24 Anal yze the factors influencing ani mal growt h.

16. 25 Expl ain the stages of ani mal growt h.

16. 26 Identify the preval ent di seases and parasites and their
bi ol ogi cal inpact on animals.

16. 27 Descri be the proper nmethods of prevention and treatnent of
di seases and parasites that affect ani mals.

16. 28 Research environnmental issues affecting animl science.

19



Program 8106100 Ani mal Bi ot echnol ogy July 2001

Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8106120
Course Title: Ani mal Bi ot echnol ogy 3
Course Credit: 1

COURSE DESCRI PTI ON:
This course is designed to devel op conpetencies in the areas of biotechnol ogy
in ani mal science, animl growh and reproduction, and the role of animals in

soci ety.

17.0 APPLY GENETIC PRINCI PLES TO ANl MAL SCI ENCE- - The student will be able to:

17.01 Descri be how the concept of heritability is used in the
sel ection of livestock

17.02 Chart the difference between phenotypi c and genotypic
characteristics and determ ne probabilities.

17. 03 Anal yze performance data used in the selection process of
livestock.

17. 04 Use computer data to assist in the selection process of
livestock.

17. 05 Differentiate between dom nant and recessive traits.

17. 06 Descri be the chemi cal and physical properties of DNA

17. 07 Extract a visible mass of DNA from ani mal or plant tissue.

17.08 Devel op a hypothetical species using genetic engineering.

17.09 Debate the safeguards used in research in genetic engineering.

18.0 | NTERPRET THE RELATI ONSHI P BETWEEN TDN I N FEEDS AND | TS UTI LI ZATI ON- - The

student will be able to:

18.01 Determ ne nutritional requirements of selected ani mals.

18. 02 Sel ect appropriate feed sanples for analysis of nutritiona
val ues and devel op a bal anced rati on.

18. 03 Conduct experinments conparing growh rates using sel ected
rations.

18. 04 Ootain information froma feed | abel and determ ne which
nutrients are derived from which conponent.

18. 05 Denonstrate the effects digestive agents have in the digestive
process.

18. 06 Conpare how the body’s cells netabolize fats, carbohydrates and
pr ot eins.

18. 07 Anal yze the effect of diseases on nutritional utilization

19.0 EXAM NE THE DEVELOPMENTAL PROCESSES THAT DETERM NE ANl MAL GROWH- - The

student will be able to:

19.01 Devel op a growth curve using sel ected ani mal species.
19. 02 Differentiate between nuscle, fat, and bone devel oprment.
19. 03 Eval uate the effects of hormones in aninmal production

19. 04 Conpar e norphol ogy of devel opi ng enbryos.
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19. 05 Anal yze the di seases that effect devel opment growt h.

20.0 | NVESTI GATE THE REPRODUCTI ON SYSTEM CF ANI MALS--The student will be able

to:

20.01 Anal yze the quality of senen of selected aninals.

20.02 Conpare and contract sperm anatony of sel ected ani mal species.

20.03 Anal yze the factors that affect spermnobility and devel opnment.

20. 04 Conpare and contrast the reproductive cycles of selected aninal
speci es.

20. 05 Conpare and contrast the breeding tinme and conception rates of
sel ected ani mal speci es.

20. 06 Descri be the functions of hormones that control reproduction

20. 07 Di scuss the use of hornmone therapy to nanipul ate ovari an
activity.

20.08 Descri be and conpare the different pathogens that cause ani nal
di seases.

20. 09 Anal yze the mating process of selected ani mal species.

21.0 DESCRI BE ANI MAL SCI ENCE AND THE ROLE OF ANI MALS I N SOCI ETY--The student

will be able to:

21.01 Differentiate between animal wel fare and ani mal rights.

21.02 Debate current events concerning ani mal wel fare and ani nal
rights.

21.03 Denonstrate safe procedures when working with animal rel ated
equi pnent in | aboratory settings.

21.04 Practice safety precautions around ani nals.

21.05 Devel op a research project related to biotechnol ogy and ani nal
sci ence.

21. 06 Di scuss the benefits of biotechnology in producing and
mar ket i ng ani mal s and ani mal products.
21. 07 Research how bi ot echnol ogy affects the consuner.
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July 2001
Fl ori da Departnment of Education
| NTENDED OUTCOMES

Program Titl e: ENVI RONMENTAL RESOURCES

Secondary

Program Nunber 8113000

Cl P Nunber 0103. 010101
Grade Level 9-12 30, 31
Lengt h 4 credits
Certification VOC AGRI @

AGRI CULTUR 1 @
AGRI @

| NTENDED OUTCOMES: After successfully conpleting this programthe student will

be able to:

OCCUPATI ONAL COVPLETI ON PO NT - DATA CODE A

01.
02.

03.
04.

05.
06.
07.

08.
09.
10.
11.
12.

13.
14.

15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.

o o

o O o

o OO OOoOOo

o

OO OOoOOo

[oNeoNeNolNolNe]l

Environnental Specialist - Industry Title

Descri be the socioecononic role of the agricultural industry.

Apply scientific and technol ogical principles to the agricultura

i ndustry.

Practice agricultural safety.

Denmonstrate the use of tools, equipment and instruments in the
agricultural industry.

Describe the principles of integrated pest managenent (IPM.
Descri be the principles of plant and/or animal growh and reproduction.
Apply business skills and econonic principles to the agricultura

i ndustry.

Expl ain the basic marketing processes in the agricultural industry.
Denonstrate human rel ati ons, communi cati ons, and | eadership skills.
Descri be bi otechnol ogy applications in the agricultural industry.
Conduct scientific investigation and apply results.

Denonstrate | eadership, enployability, comunication and human rel ation
skills.

Practice agricultural |aboratory safety.

Denonstrate proper use of agricultural |aboratory equi pnent and

mat eri al s.

Descri be the fundanmental s of biotechnol ogy.

I nvestigate the use of biotechnology in plant and/or aninal science.
Col l ect and test sanples used to determine soil characteristics.
Determine the quality and quantity of water resources.

Identify, classify and preserve sanples and speci nens of native flora
and fauna.

Identify major ecosystens in Florida.

Col l ect, record and anal yze data.

Denonstrate orienteering and map reading skills.

Research environnental issues.

Under st and t he nanagenent of | ands.

I nvestigate the application of weather systens in the agricultura

i ndustry.



26.0 Describe ganme and non-gane wildlife progranms in Florida.
27.0 ldentify commpdity and non-commodity resources.
28.0 Practice sustainable agriculture.
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Program Titl e:

July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Envi ronnent al Resour ces

Secondary Number: 8113000
Post secondary Nunber :

OCCUPATI ONAL COMPLETI ON PO NT - DATA CODE A
Environnental Specialist - Industry Title

01.0 DESCRI BE THE SOCI OECONOM C ROLE OF THE AGRI CULTURAL | NDUSTRY- - The

student will be able to:

01.01 Prepare a report on the history of the agricultural industry.

01.02 Di scuss the inmpact of agricultural products and services on the
| ocal, state, national, and gl obal econony.

01.03 I nvestigate career opportunities in the agricultural industry
and identify educational experiences necessary to prepare for
t hose careers.

01.04 Di scuss the role of the agricultural industry in the

i nteraction of population, food, energy, and the environnent.

02.0 APPLY SCIENTI FI C AND TECHNOLOG CAL PRI NCI PLES TO THE AGRI CULTURAL

| NDUSTRY- - The student will be able to:

02.

02.
02.

02.

02.

02.

02.

02.

02.

02.

02.

02.

02.

02.

01

02
03

04

05

06

07

08

09

10

11

12

13

14

Di scuss the inportance of scientific classification in
agriculture.

Use the scientific nethod to solve problenms in agriculture.
Expl ain the use of genetics in agriculture, including
probability applications.

Anal yze the inpact of recent technology on the agricultura

i ndustry.

Identify and describe the conponents of an ecosystem both

bi otic and abiotic.

Construct and anal yze a di agram of a bi ol ogi cal food web and
subsequent food chai ns.

Descri be and di agram the water, carbon, nitrogen, oxygen,

sul fur, and phosphorus cycl es.

Eval uate soil profiles, land-capability classes, and soi
conservation practices.

Li st the conmponents of Florida's fresh water systens (Il akes,
ground water, aquifer, sink holes, rivers, and swanmps) and
explain the inmportance of nanagi ng these resources.

Explain the interaction of one natural resource with another
Descri be the causes and effects of air, water, and | and
pollution and identify ways to prevent pollution.

Explain the flow of energy fromthe sun through agricultura
syst emns.

Descri be the environmental requirenments necessary for a
productive natural or man-nmade aquaculture system

Apply principles of waste managenent to environmental problens
comon to agricultural systens.
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03.

04.

05.

06.

02.

02.

02.

15

16

17

Understand the concept of best managenent practices (BMP) as
applied to agriculture.

Identify advances in biotechnol ogy inpacting agriculture such
as transgenic crops and bi ol ogi cal controls.

Identify computer technol ogy advances such as Geographic
Informati on Systens (GS) and d obal Positioning Systens (GPS)

PRACTI CE AGRI CULTURAL SAFETY--The student will be able to:

03.
03.

03.

03.
03.

03.

03.

03.

03.

01
02

03

04
05

06

07

08

09

Li st the nmost common causes of agricultural accidents.

Di scuss the inmportance of follow ng proper safety precautions
in the agricultural industry.

Denonstrate safety procedures in the classroom |aboratory, and
wor kpl ace.

Descri be synmptons of pesticide poisoning.

Extract pertinent information froma pesticide |abel and

Mat eri al Safety Data Sheet (MSDS).

Select, mx, and apply a nonrestricted chemical, according to
the | abel and according to Environmental Protection Agency
(EPA), MsSDS, and Wbrker Protection Standard regul ati ons.

Cl ean and store pesticide application equi pnent, safety
clothing, and safety equi pnent.

Identify the proper disposal of containers and residua
pesti ci des.

Di scuss the proper procedures of basic first aid and
cardi opul nonary resuscitation (CPR).

DEMONSTRATE THE USE OF TOCLS, EQUI PMENT AND | NSTRUMENTS | N THE

AGRI CULTURAL | NDUSTRY--The student will be able to:

04.

04.

04.

04.
04.

04.

01

02

03

04
05

06

Choose the proper tools, equipnent, and instrunments for a
specific job.

Descri be the principles of selected nmechanical applications
(e.g. levers, pulleys, hydraulics, internal conbustion).
Calibrate spray equi pnment; solve tinme, distance, area, volune
rati o, proportion, and percentage problens in agriscience.
Denonstrate the ability to use an equi pnment manual
Denonstrate the use of selected tools, equipnent, and

i nstrunents.

Service, maintain, and store tools, equipnent, instrunents, and
suppl i es.

DESCRI BE THE PRI NCI PLES OF PEST MANAGEMENT --The student will be able

to:

05.
05.

05.

01
02

03

Identify types of pests and beneficials.

Identify and sel ect an appropriate control for each type of
pest and/or weed.

Descri be the principles and benefits of integrated pest
managenent .

DESCRI BE THE PRI NCI PLES OF PLANT AND/ OR ANI MAL NUTRI ENT GROMH AND

REPRODUCTI ON- - The student will be able to:
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07.

08.

09.

0

For

06.

06.

06.
06.

06.

For

06.

06.

06.

pl ant :
01 Descri be the structure functions of plant parts including
roots, stens, |eaves, and flowers.
02 Descri be the processes of plant growth including
phot osynthesi s, respiration and nutrient uptake.
03 Propagate plants through sexual and asexual neans.
04 Identify the nutrients required for plant growh and
devel opnent and the role of each
05 Extract pertinent information froma fertilizer |abel
ani mal :
07 Identify the nutrients required for animal growth and
devel opnent and the role of each
08 Identify and descri be the anatonical systens of animals and the
functi ons of each, including mjor conponents.
09 Descri be the process of animal reproduction.

APPLY BUSI NESS SKILLS AND ECONOM C PRI NCI PLES TO THE AGRI CULTURAL

| NDUSTRY- - The student will be able to:

07.01 Expl ain the basic econonmic principles in the agricultura
i ndustry.

07.02 Expl ain the inportance and inpacts of |local, state, and federa
regul ati ons and required docunmentation affecting the
agricultural industry.

07.03 Descri be the types of agribusiness by organizational structure
(i.e. sole proprietorship, partnership, corporation,
cooperatives).

07.04 Sel ect and use computer applications.

07. 05 Anal yze and interpret agribusiness data

07. 06 Keep and mai ntain supervised agricultural experience (SAE)
records.

07. 07 Interpret | egal descriptions of |and.

EXPLAI N THE BASI C MARKETI NG PROCESSES | N THE AGRI CULTURAL | NDUSTRY- - The

student will be able to:

08.01 Descri be key factors in marketing agricultural products.

08. 02 Sel ect agricultural products according to grades and standards.

DEMONSTRATE HUMAN- RELATI ONS, COVMUNI CATI ONS, AND LEADERSHI P SKI LLS- - The

student will be able to:

09.01 Denonstrate acceptable work habits and attitudes.

09. 02 Correctly follow oral and witten directions and ask questions
that clarify directions, as needed.

09. 03 Comuni cate effectively in verbal, witten, and nonverba
nodes.

09. 04 Recogni ze and denmponstrate good |istening skills.

09. 05 Conduct small informal and formal group neetings.
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09. 06 Identify the opportunities for | eadership devel opment avail abl e
t hrough an appropriate student and/or professiona
or gani zati on.

09. 07 Recogni ze and denmpbnstrate comruni cations skills in the
wor kpl ace.

09. 08 Denonstrate effective tel ephone skills.

10.0 DESCRI BE BI OTECHNOLOGY APPLI CATI ONS I N THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

10.01 Expl ai n how bi ot echnol ogy has i npacted the production of
agricultural goods.

10. 02 Descri be the inportance of biotechnology in providing an
adequate supply of food and fiber

10. 03 Expl ai n how bi ot echnol ogy has affected careers in agriculture.

10. 04 Suggest possi bl e bi ot echnol ogy sol utions to current
agricultural problens.

11.0 CONDUCT SCI ENTI FI C | NVESTI GATI ON AND APPLY RESULTS--The student will be

able to:

11.01 Describe the major steps of scientific inquiry (the scientific
nmet hod) .

11.02 Design an agricultural experinment using appropriate contro
measur es.

11.03 Devi se a system for recordi ng data.

11.04 Prepare a report on the experinent conducted.

11. 05 Pl an and conduct follow up experinments using the scientific
met hod.

11. 06 Di scuss research being conducted in agriculture.

11. 07 Assess the risks and benefits of agricultural technology to
soci ety.

11.08 Summari ze data and draw appropriate concl usions.

11.09 Col |l ect and record data using SI units.

12. 0 DEMONSTRATE LEADERSHI P, EMPLOYABI LI TY, COVMUNI CATI ON AND HUVAN RELATI ON
SKI LLS--The student will be able to:

12.01 Conduct group neetings using parlianmentary procedure and public
speaki ng skills.

12. 02 Fol | ow acceptabl e work habits and personal characteristics.

12.03 Fol | ow accept abl e enpl oyee hygi ene habits.

12. 04 Identify or denonstrate appropriate responses to criticismfrom
enpl oyer, supervisor, or other persons.

12. 05 Conduct a job search and identify advanced training
opportunities and the requirenents.

12. 06 Denonstrate an understandi ng of team pl anning, problem sol ving
and how comruni cati ons processes and individuals contribute to
t he group.

12. 07 Prepare a resune.

12.08 Wrk effectively as a team nenber.

12.09 Conmruni cate well with others.

12.10 Present a witten and an oral report.
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13. 0 PRACTI CE AGRI CULTURAL LABCORATCRY SAFETY--The student will be able to:

14.

15.

16.

13.01

13.02
13.03

13.04

13. 05
13. 06

Identify first aid supplies, personnel and energency protection
ar eas.

Use appropriate safety procedures and gui delines.

Monitor, use, store and di spose of hazardous materials
properly.

Understand and follow Material Safety Data Sheets (MsDS) and
Occupational Safety and Health Adm nistrati on (OSHA) standards.
Understand and utilize safety equi pnment.

Identify safety symbols and signs.

DEMONSTRATE PROPER USE OF AGRI CULTURAL LABORATORY EQUI PMENT AND

MATERI ALS- - The student will be able to:

THE FUNDAMENTALS OF BI OTECHNOLOGY- - The student will be able to:

Expl ai n how the know edge of cells is inportant to agriculture.
Anal yze the difference between plant cells and aninal cells.

G ve exanples of agricultural uses of cellular structures.

14. 01 Practice aseptic techniques.

14. 02 Per f orm mat hemati cal cal cul ati ons and conversi ons.

14. 03 Make stock reagents and sol utions.

14. 04 Moni t or physical properties of a solution

14. 05 Sterilize and prepare equi pnment.

14. 06 Make and di spense nedi a.

14. 07 Mai ntai n reagent integrity.

14. 08 Mai ntai n i nventory of |aboratory supplies.

14. 09 Use basi c wei ghing and neasuring techniques.

14. 10 Per f orm basi ¢ separation techni ques.

14. 11 Handl e and store biological materials.

14.12 Use specialized equipnent in the | aboratory.

DESCRI BE

15.01 Describe the cell as the basic unit of life.

15. 02 Descri be the inportance of single-celled organisnms to
agriculture.

15. 03

15. 04

15. 05 Explain the variations in different types of cells.

15. 06 Descri be cellular structure.

15. 07

15. 08 Anal yze the functions of various parts of cells.

15. 09 Expl ain the Mendel Theory of Genetics.

15. 10 Anal yze a Punnett Square.

15.11 Di scuss the meke-up of chronpsones.

15.12 Di scuss the process of DNA transfer

15. 13

Describe the relationship of cellular science and
bi ot echnol ogy.

| NVESTI GATE THE USE COF BI OTECHNOLOGY | N PLANT AND/ OR ANI MAL SCI ENCE- - The

student will be able to:
For plant:
16. 01 Expl ain how the inheritance of traits in plants is regul ated.

16. 02
16. 03

Apply basic principles of plant genetics.
Descri be the process of pollination in plants.
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17.

16.

16.

16.

16

16.
16.
16.
16.

16.
16.
16.

16.
16.

For

16.
16.
16.
16.

16

16.
16.

16

16.
16.

16.

16.

04 Expl ai n how bi ot echnol ogy is being used in conmbination with
conventional plant breeding prograns.

05 Determ ne the effects of npisture, tenperature, oxygen, and
light on seed germ nation.

06 Expl ain the nmejor steps in the seed germ nation process.

. 07 Describe the role of enzynes and hornones in seed germ nation

08 Expl ain the nmejor steps in the seed germ nation process.

09 Apply basic m cropropagation techni ques.

10 Descri be and exam ne the effects of plant growth regul ators.

11 Describe the factors that affect nutrient |evels contained in
pl ant tissues.

12 Descri be nutrient uptake and translocation processes.

13 Conpare plant nutrient |evels by stage growh.

14 Descri be how herbicides work within plants to cause injury or
deat h.

15 Explain the differential effects of herbicides.

16 Determ ne the influence of climtic conditions, plant
characteristics, and application techniques on herbicide
ef fecti veness.

ani mal :

17 Di scuss the interdependence of systens in an aninmal’s body.

18 Speci fy how genetic principles are used in aninmal breeding.

19 Expl ai n how crossbred aninal s are devel oped.

20 Expl ain the steps involved in neiosis.

.21 Expl ain the process of natural fertilization

22 Expl ain alternate reproductive technol ogi es.

23 Research career opportunities in aninmal science.

. 24 Anal yze the factors influencing ani mal growt h.

25 Expl ain the stages of ani mal growt h.

26 Identify the preval ent di seases and parasites and their
bi ol ogi cal inpact on animals.

27 Descri be the proper nmethods of prevention and treatnent of
di seases and parasites that affect ani mals.

28 Research environnmental issues affecting animl science.

COLLECT AND TEST SAMPLES USED TO DETERM NE SO L CHARACTERISTICS -- The

student will be able to:

17.01 Col l ect soil samples fromtest area and conplete soil data
forms.

17.02 Determ ne soil pH using pH test kit.

17.03 Conduct soil, mneral and elenmental analysis using soil test
kit.

17. 04 Determ ne and record texture, structure, tenperature and col or
of each soil |ayer.

17. 05 Construct a soil profile or soil pit.

17. 06 Anal yze soil data and wite |ab report.

17.01 Determ ne the effect of texture, density, and porosity on
pernmeability/infiltration rates.

17.02 Exami ne the rel ationship between soil texture, water nmovenent

and water hol di ng capacity.

29



18.0 DETERM NE THE QUALITY AND QUANTITY OF WATER RESOURCES -- The student

19.

20.

21.

0

will be able to:

18.01 Determ ne quality of groundwater and surface water

18. 02 Det erm ne stream fl ow.

18. 03 Col l ect, store and | abel water sanples froma representative
test site.

18. 04 Determ ne the quality of water sanples by neasuring for pH
turbidity, dissolved solids and dissol ved oxygen

18. 05 I nvestigate water shed boundaries and drai nage patterns
18. 06 Monitor water |levels of rivers, streams, ponds and | akes.
18. 07 Identify and monitor erosion hazards and environnental quality.

18. 08 Differentiate between point and non-point sources of pollution.

| DENTI FY, CLASSI FY AND PRESERVE SAMPLES AND SPECI MENS OF NATI VE FLORA
AND FAUNA -- The student will be able to:

19.01 Denonstrate appropriate sanpling nmethods for aquatic, wetland
and upl and applications.
19. 02 Denonstrate the proper use of field instrunents.

19. 03 Identify invasive species and their inpact on the environnent

19. 04 Perform a conprehensi ve ecol ogical study of a forest.

19. 05 Identify threatened and endangered upl and species, range and
habi t at .

| DENTI FY MAJOR ECOSYSTEMS I N FLORI DA -- The student will be able to

20.01 Identify common plant and ani mal species of the ngjor
ecosyst ens.
20.02 Identify environmental factors affecting Florida major
ecosyst ens.
20.03 Identify threatened and endangered plant and ani nal species of

speci fic habitats.

20. 04 Anal yze political, biological, econom cal, and sociol ogica
i mpacts on nmanagi ng ecosystens.

20. 05 Trace the effects of pollution through a food chain.

20. 06 Denonstrate know edge of bi odegradabl e and non-bi odegradabl e
products.

20. 07 Expl ai n how | ack of predation contributes to uncontrollable
exotic popul ati ons.

20.08 Expl ai n how exotic popul ati ons stress native popul ations
occupyi ng the sane niche.

20. 09 Devel op and di scuss theoretical strategies for
managi ng/ er adi cati ng exotic speci es.

COLLECT, RECORD AND ANALYZE DATA -- The student will be able to:

21.01 Mai ntain |lab journal

21.02 Construct data tables.

21.03 Conpi | e dat a.

21.04 Make inferences from data.

21.05 Use word processing, databases, conputer graphics statistics
programnms, spreadsheets, Internet, dobal |Information Systens
(dS) and graphing cal cul ators.
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22.

23.

24.

25.

26.

27.

DEMONSTRATE ORI ENTEERI NG AND MAP READI NG SKI LLS--The student will be
able to:

22.01 Interpret legal |and descriptions.

22.02 Expl ai n t opographi c map synbol s and | egends.

22.03 Measure acreage on maps.

22.04 Determ ne | ocation and other information from naps.
22.05 Measure elevation in the field using a clinoneter.

RESEARCH ENVI RONMENTAL | SSUES- - The student will be able to:

23.01 Conduct an environnental issue investigation.
23.02 Devel op an action plan based on investigation.
23.03 Prepare and present oral and written presentation.

UNDERSTAND THE MANAGEMENT OF LANDS--The student will be able to:

24.01 Descri be the managenent of federal | ands.

24.02 Descri be the managenent of state | ands.

24.03 Descri be the managenent of |ocal | ands.

24.04 Descri be the managenent of private | ands.

24. 05 Denonstrate how burni ng of vegetation releases nutrients into
the soil.

24. 06 I nvestigate the nmerits of grow ng season burns versus non-
growi ng season burns.

24. 07 Denonstrate personal safety precautions for controlled burns.

| NVESTI GATE THE APPLI CATI ON OF WEATHER SYSTEMS | N THE AGRI CULTURAL
| NDUSTRY- - The student will be able to:

25.01 Interpret a weather map.

25.02 Obtain and record neasurenments of local rainfall, tenperature,
air pressure, relative humdity, cloud cover and type, and w nd
speed.

25.03 Denonstrate the use of a hurricane-tracking chart.
25. 04 Descri be the function of the ozone | ayer and the inpact of
technol ogy on it.

DESCRI BE GAME AND NON- GAME W LDLI FE PROGRAMS | N FLORI DA- - The st udent
will be able to:

26.01 Explain the Iaws of hunting and fishing.
26. 02 Explain the | aws that protect non-game species.
26. 03 Identify endangered species in Florida.

| DENTI FY COMMODI TY AND NON- COMMODI TY RESOURCES- - The student will be able
to:

27.01 Descri be commpdity resources.

27.02 Descri be non-commodity resources.

27.03 Conpare and contrast comodity and non-commodity resources in a
sel ect ed ecosystem
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28.0 PRACTI CE SUSTAI NABLE AGRICULTURE -- The student will be able to:

28.01 Apply principles of waste managenent to environmental problens.

28.02 Anal yze the inpact of recent technol ogi cal advances on the
agricultural industry.

28.03 Identify plant growth problens.

28.04 Apply Best Managenent Practices (BWMP).
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Program 8113000 Environnental Resources July
2001

Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8106810
Course Title: Agri sci ence Foundations |
Course Credit: 1

COURSE DESCRI PTI ON:

This course was devel oped as a core and is designed to devel op conpetencies in
the areas of agricultural history; global inportance of agriculture; career
opportunities; applied scientific and technol ogi cal concepts; ecosystens;
agricultural safety; principles of integrated pest nmanagenent; principles of

pl ant and ani mal growt h; econom c principles; agricultural marketing; and
human rel ati ons skills.

01.0 DESCRIBE THE SOCI OECONOM C ROLE OF THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

01.01 Prepare a report on the history of the agricultural industry.
01.02 Di scuss the inmpact of agricultural products and services on the
| ocal, state, national, and gl obal econony.
01.03 I nvestigate career opportunities in the agricultural industry
and identify educational experiences necessary to prepare for
t hose careers.
01.04 Di scuss the role of the agricultural industry in the
i nteraction of popul ation, food, energy, and the environnment.

02.0 APPLY SCI ENTI FI C AND TECHNOLOG CAL PRI NCI PLES TO THE AGRI CULTURAL
| NDUSTRY- - The student will be able to:

02.01 Di scuss the inportance of scientific classification in
agriculture.

02.02 Use the scientific nethod to solve problenms in agriculture.

02.03 Expl ain the use of genetics in agriculture, including
probability applications.

02. 04 Anal yze the inpact of recent technology on the agricultura
i ndustry.

02. 05 Identify and describe the conponents of an ecosystem both
bi otic and abiotic.

02. 06 Construct and anal yze a di agram of a bi ol ogi cal food web and
subsequent food chai ns.

02. 07 Descri be and di agram the water, carbon, nitrogen, oxygen,
sul fur, and phosphorus cycl es.

02.08 Eval uate soil profiles, land-capability classes, and soi
conservation practices.

02. 09 Li st the conmponents of Florida's fresh water systens (Il akes,
ground water, aquifer, sink holes, rivers, and swanmps) and
explain the inmportance of nanagi ng these resources.

02.10 Explain the interaction of one natural resource with another



02.11 Descri be the causes and effects of air, water, and |and
pollution and identify ways to prevent pollution.

02.12 Explain the flow of energy fromthe sun through agricultura
syst emns.

02.13 Descri be the environnmental requirenments necessary for a
productive natural or man-nmade aquaculture system

02. 14 Apply principles of waste managenent to environmental problens
comon to agricultural systens.

02. 15 Understand the concept of best managenent practices (BMP) as
applied to agriculture.

02. 16 I dentify advances in biotechnol ogy inpacting agriculture such
as transgenic crops and bi ol ogical controls.
02. 17 Identify computer technol ogy advances such as Geographic

Informati on Systens (G S) and d obal Positioning Systens (GPS)

03.0 PRACTI CE AGRI CULTURAL SAFETY--The student will be able to:

03.01 Li st the nmost common causes of agricultural accidents.

03.02 Di scuss the inmportance of follow ng proper safety precautions
in the agricultural industry.

03.03 Denonstrate safety procedures in the classroom |aboratory, and
wor kpl ace.

03.04 Descri be synmptons of pesticide poisoning.

03. 05 Extract pertinent information froma pesticide |abel and
Mat eri al Safety Data Sheet (MSDS).

03. 06 Select, mx, and apply a nonrestricted chemical, according to
the | abel and according to Environmental Protection Agency
(EPA), MsSDS, and Wbrker Protection Standard regul ati ons.

03. 07 Cl ean and store pesticide application equi pnent, safety
clothing, and safety equi pnent.

03.08 Identify the proper disposal of containers and residua
pesti ci des.

03. 09 Di scuss the proper procedures of basic first aid and
cardi opul ronary resuscitation (CPR).

04.0 DEMONSTRATE THE USE OF TOOLS, EQUI PMENT AND | NSTRUMENTS | N THE
AGRI CULTURAL | NDUSTRY--The student will be able to:

04.01 Choose the proper tools, equipnent, and instrunments for a
specific job.

04.02 Descri be the principles of selected nmechanical applications
(e.g. levers, pulleys, hydraulics, internal conbustion).

04. 03 Calibrate spray equi pnment; solve tinme, distance, area, volune
rati o, proportion, and percentage problens in agriscience.

04. 04 Denonstrate the ability to use an equi pnment manual

04. 05 Denonstrate the use of selected tools, equipnent, and
i nstrunents.

04. 06 Service, maintain, and store tools, equipnent, instrunents, and
suppl i es.

05.0 DESCRI BE THE PRI NCI PLES OF PEST MANAGEMENT --The student will be able
to:

05.01 Identify types of pests and beneficials.
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06.

07.

08.

09.

05. 02 Identify and sel ect an appropriate control for each type of
pest and/or weed.

05. 03 Descri be the principles and benefits of integrated pest
managenent .

DESCRI BE THE PRI NClI PLES OF PLANT AND/ OR ANI MAL NUTRI ENT GROMH AND
REPRODUCTI ON- - The student will be able to:

For plant:

06. 01 Descri be the structure functions of plant parts including
roots, stens, |eaves, and flowers.

06. 02 Descri be the processes of plant growth including
phot osynthesi s, respiration and nutrient uptake.

06. 03 Propagate plants through sexual and asexual neans.

06. 04 Identify the nutrients required for plant growh and
devel opnent and the role of each

06. 05 Extract pertinent information froma fertilizer |abel

For ani mal :
06. 07 Identify the nutrients required for animal growth and
devel opnent and the role of each
06. 08 Identify and descri be the anatonical systens of animals and the

functi ons of each, including mjor conponents.
06. 09 Descri be the process of animal reproduction.

APPLY BUSI NESS SKI LLS AND ECONOM C PRI NCI PLES TO THE AGRI CULTURAL
| NDUSTRY- - The student will be able to:

07.01 Expl ain the basic econonmic principles in the agricultura
i ndustry.

07.02 Expl ain the inportance and inpacts of local, state, and federa
regul ati ons and required docunmentation affecting the
agricultural industry.

07.03 Descri be the types of agribusiness by organizational structure
(i.e. sole proprietorship, partnership, corporation,
cooperatives).

07.04 Sel ect and use computer applications.

07. 05 Anal yze and interpret agribusiness data

07. 06 Keep and mai ntain supervised agricultural experience (SAE)
records.

07. 07 Interpret | egal descriptions of |and.

EXPLAI N THE BASI C MARKETI NG PROCESSES | N THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

08.01 Descri be key factors in marketing agricultural products.
08. 02 Sel ect agricultural products according to grades and standards.

DEMONSTRATE HUMAN- RELATI ONS, COVMUNI CATI ONS, AND LEADERSHI P SKI LLS- - The
student will be able to:

09.01 Denonstrate acceptable work habits and attitudes.
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09.

09.

09.

09.

09.

09.

09.

02

03

04

05

06

07

08

Correctly follow oral and witten directions and ask questions
that clarify directions, as needed.

Comuni cate effectively in verbal, witten, and nonver bal
nodes.

Recogni ze and denmponstrate good |istening skills.

Conduct small informal and formal group neetings.

Identify the opportunities for |eadership devel opment avail abl e
t hrough an appropriate student and/or professional

or gani zati on.

Recogni ze and denmpnstrate comruni cations skills in the

wor kpl ace.

Denonstrate effective tel ephone skills.



Program 8113000 Environnental Resources July
2001

Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8106850
Course Title: Agricul tural Biotechnol ogy 2
Course Credit: 1

COURSE DESCRI PTI ON:

This course was devel oped as a core and is designed to devel op conpetencies in
the areas of agricultural biotechnology in agriculture, scientific

i nvestigation, |aboratory safety, scientific and technol ogi cal concepts; and

t he fundamental s of biotechnol ogy.

10.0 DESCRI BE BI OTECHNOLOGY APPLI CATI ONS I N THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

10.01 Expl ai n how bi ot echnol ogy has i npacted the production of
agricultural goods.

10. 02 Descri be the inportance of biotechnology in providing an
adequate supply of food and fiber

10. 03 Expl ai n how bi ot echnol ogy has affected careers in agriculture.

10. 04 Suggest possi bl e bi ot echnol ogy sol utions to current
agricultural problens.

11.0 CONDUCT SCI ENTI FI C | NVESTI GATI ON AND APPLY RESULTS--The student will be

able to:

11.01 Describe the major steps of scientific inquiry (the scientific
nmet hod) .

11.02 Design an agricultural experinment using appropriate contro
measur es.

11.03 Devi se a system for recordi ng data.

11.04 Prepare a report on the experinent conducted.

11. 05 Pl an and conduct follow up experinments using the scientific
met hod.

11. 06 Di scuss research being conducted in agriculture.

11. 07 Assess the risks and benefits of agricultural technology to
soci ety.

11.08 Summari ze data and draw appropriate concl usions.

11.09 Col |l ect and record data using SI units.

12. 0 DEMONSTRATE LEADERSHI P, EMPLOYABI LI TY, COVMUNI CATI ON AND HUVAN RELATI ON
SKI LLS--The student will be able to:

12.01 Conduct group neetings using parlianmentary procedure and public
speaki ng skills.

12. 02 Fol | ow acceptabl e work habits and personal characteristics.

12.03 Fol | ow accept abl e enpl oyee hygi ene habits.

12. 04 Identify or denonstrate appropriate responses to criticismfrom

enpl oyer, supervisor, or other persons.
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13.

14.

15.

Conduct a job search and identify advanced training

Denonstrate an understandi ng of team pl anning, problem solving
and how comruni cati ons processes and individuals contribute to

AGRI CULTURAL LABORATORY SAFETY--The student will be able to:

Identify first aid supplies, personnel and energency protection

Monitor, use, store and di spose of hazardous materials

Understand and follow Material Safety Data Sheets (MsSDS) and
Occupational Safety and Health Adm nistrati on (OSHA) standards.

12. 05
opportunities and the requirenents.
12. 06
t he group.
12. 07 Prepare a resune.
12.08 Wrk effectively as a team nenber.
12. 09 Conmruni cate well with others.
12.10 Present a witten and an oral report.
PRACTI CE
13.01
areas.
13.02 Use appropriate safety procedures and gui delines.
13.03
properly.
13.04
13. 05 Understand and utilize safety equi pnment.
13. 06 Identify safety synmbol s and signs.

DEMONSTRATE PROPER USE OF AGRI CULTURAL LABORATORY EQUI PMENT AND

MATERI ALS-- The student will be able to:

THE FUNDAMENTALS OF BI OTECHNOLOGY- - The student will be able to:

Expl ai n how the knowl edge of cells is inportant to agriculture.
Anal yze the difference between plant cells and aninmal cells.

G ve exanples of agricultural uses of cellular structures.

14. 01 Practice aseptic techniques.

14. 02 Per f orm mat hemati cal cal cul ati ons and conversi ons.

14. 03 Make stock reagents and sol utions.

14. 04 Moni t or physical properties of a solution

14. 05 Sterilize and prepare equi pnment.

14. 06 Make and di spense nedi a.

14. 07 Mai ntai n reagent integrity.

14. 08 Mai ntai n i nventory of |aboratory supplies.

14. 09 Use basi c wei ghing and neasuring techniques.

14. 10 Per f orm basi ¢ separation techni ques.

14. 11 Handl e and store biological materials.

14.12 Use speci alized equipnent in the | aboratory.

DESCRI BE

15.01 Describe the cell as the basic unit of life.

15. 02 Descri be the inportance of single-celled organisnms to
agriculture.

15. 03

15. 04

15. 05 Explain the variations in different types of cells.

15. 06 Descri be cellular structure.

15. 07

15. 08 Anal yze the functions of various parts of cells.

15. 09 Expl ain the Mendel Theory of Genetics.

15. 10 Anal yze a Punnett Square.

15.11 Di scuss the meke-up of chronpsones.

15.12 Di scuss the process of DNA transfer



15.13 Describe the relationship of cellular science and
bi ot echnol ogy.

16.0 | NVESTI GATE THE USE OF BI OTECHNOLOGY | N PLANT AND/ OR ANI MAL SCI ENCE- - The

student will be able to:

For plant:

16. 01 Expl ain how the inheritance of traits in plants is regul ated.

16. 02 Apply basic principles of plant genetics.

16. 03 Descri be the process of pollination in plants.

16. 04 Expl ai n how bi ot echnol ogy is being used in conmbination with
conventional plant breeding prograns.

16. 05 Determ ne the effects of npisture, tenperature, oxygen, and
I ight on seed germi nation.

16. 06 Expl ain the nmajor steps in the seed germ nation process.

16. 07 Describe the role of enzynes and hornones in seed germ nation

16. 08 Expl ain the nmajor steps in the seed germ nation process.

16. 09 Apply basic m cropropagation techni ques.

16. 10 Descri be and exam ne the effects of plant growth regul ators.

16. 11 Describe the factors that affect nutrient |evels contained in
pl ant tissues.

16.12 Descri be nutrient uptake and transl ocation processes.

16. 13 Conpare plant nutrient |evels by stage growh.

16. 14 Descri be how herbicides work within plants to cause injury or
deat h.

16. 15 Explain the differential effects of herbicides.

16. 16 Determ ne the influence of climtic conditions, plant

characteristics, and application techniques on herbicide
ef fecti veness.

For ani mal :

16. 17 Di scuss the interdependence of systens in an aninmal’s body.

16. 18 Speci fy how genetic principles are used in aninmal breeding.

16. 19 Expl ai n how crossbred aninmal s are devel oped.

16. 20 Expl ain the steps involved in neiosis.

16. 21 Expl ain the process of natural fertilization

16. 22 Expl ain alternate reproductive technol ogi es.

16. 23 Research career opportunities in aninmal science.

16. 24 Anal yze the factors influencing ani mal growt h.

16. 25 Expl ain the stages of ani mal growt h.

16. 26 Identify the preval ent di seases and parasites and their
bi ol ogi cal inpact on animals.

16. 27 Descri be the proper nmethods of prevention and treatnent of
di seases and parasites that affect ani mals.

16. 28 Research environnmental issues affecting animl science.
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Program 8113000 Environmental Resources July 2001

Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number : 8113010
Course Title: Envi ronnent al Resources 3
Course Credit: 1

COURSE DESCRI PTI ON:

This course is designed to devel op conpetencies in the areas of water
resources, native flora and fauna, Florida ecosystens, soil characteristics,
and col l ecting, recording and anal yzi ng data

17.0 COLLECT AND TEST SAMPLES USED TO DETERM NE SO L CHARACTERI STICS -- The
student will be able to:

17.01 Collect soil sanples fromtest area and conplete soil data fornms.
17.02 Determ ne soil pH using pH test Kkit.

17. 03 Conduct soil, mneral and elenmental analysis using soil test kit.
17.04 Determ ne and record texture, structure, tenperature and col or of
each soil layer.

17.05 Construct a soil profile or soil pit.

17.06 Analyze soil data and wite |ab report.

17.01 Determine the effect of texture, density, and porosity on
pernmeability/infiltration rates.

17.02 Exam ne the relationship between soil texture, water novenent and
wat er hol di ng capacity.

18.0 DETERM NE THE QUALI TY AND QUANTI TY OF WATER RESOURCES -- The student
will be able to:

18.01 Determ ne quality of groundwater and surface water

18.02 Determi ne stream fl ow

18.03 Coll ect, store and | abel water sanples froma representative test
site.

18.04 Determne the quality of water sanples by neasuring for pH
turbidity, dissolved solids and dissol ved oxygen

18. 05 Investigate water shed boundari es and drai nage patterns.

18.06 Monitor water levels of rivers, streans, ponds and | akes.

18.07 ldentify and nonitor erosion hazards and environmental quality.

18.08 Differentiate between point and non-point sources of pollution.

19.0 | DENTI FY, CLASSIFY AND PRESERVE SANMPLES AND SPECI MENS OF NATI VE FLORA
AND FAUNA -- The student will be able to:

19. 01 Dempnstrate appropriate sanpling nmethods for aquatic, wetland and
upl and applications.

19. 02 Dempnstrate the proper use of field instrunents.

19.03 ldentify invasive species and their inmpact on the environnent

19. 04 Perform a conprehensi ve ecol ogi cal study of a forest.

19.05 ldentify threatened and endangered upl and speci es, range and
habi t at .



20.0

21.

22.

23.

| DENTI FY MAJOR ECOSYSTEMS I N FLORI DA -- The student will be able to

20.
20.

20.

20.

20.
20.

20.

20.

20.

01
02

03

04

05
06

07

08

09

Identify common plant and ani nal species of the nmjor ecosystens.
Identify environnmental factors affecting Florida s mgjor

ecosyst ens.

Identify threatened and endangered plant and ani mal species of
speci fic habitats.

Anal yze political, biological, econom cal, and sociol ogica

i rpacts on nmanhagi ng ecosystens.

Trace the effects of pollution through a food chain.

Denonstrate know edge of bi odegradabl e and non-bi odegr adabl e
products.

Expl ai n how | ack of predation contributes to uncontrollable exotic
popul ati ons.

Expl ai n how exotic popul ations stress native popul ati ons occupyi ng
t he sane niche.

Devel op and di scuss theoretical strategies for
managi ng/ er adi cati ng exotic speci es.

COLLECT, RECORD AND ANALYZE DATA -- The student will be able to:

21
21
21
21
21

.01
.02
.03
.04
. 05

Mai ntai n | ab journal

Construct data tables.

Conpi | e dat a.

Make inferences from data.

Use word processing, databases, conputer graphics statistics
prograns, spreadsheets, Internet, dobal Information Systenms (G S)
and graphing cal cul ators.

DEMONSTRATE ORI ENTEERI NG AND MAP READI NG SKI LLS--The student will be

able to:

22.01 Interpret legal |and descriptions.

22.02 Expl ain topographic nmap synbol s and | egends.

22.03 Measure acreage on nmaps.

22.04 Deternmine |ocation and other information from maps.
22.05 Measure elevation in the field using a clinoneter.

RESEARCH ENVI RONMENTAL | SSUES- - The student will be able to:

23. 01 Conduct an environnental issue investigation
23.02 Devel op an action plan based on investigation
23.03 Prepare and present oral and witten presentation
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Program 8113000 Environmental Resources July 2001

Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Number : 8113020
Course Title: Envi ronnent al Resources 4
Course Credit: 1

COURSE DESCRI PTI ON:
This course is designed to devel op conpetencies in the areas of |and
managenment, weat her systens, wildlife prograns, commodity and non-comuodity

resources, sustainable agriculture and environnmental research.

23. 0 RESEARCH ENVI RONMENTAL | SSUES--The student will be able to:

23.01 Conduct an environnental issue investigation.
23.02 Devel op an action plan based on investigation.
23.03 Prepare and present oral and written presentation.

24.0 UNDERSTAND THE MANAGEMENT OF LANDS--The student will be able to:

24.01 Descri be the managenent of federal | ands.

24.02 Descri be the managenent of state | ands.

24.03 Descri be the managenent of | ocal | ands.

24.04 Descri be the managenent of private | ands.

24. 05 Denonstrate how burni ng of vegetation releases nutrients into
the soil.

24. 06 I nvestigate the merits of grow ng season burns versus non-
growi ng season burns.

24. 07 Denonstrate personal safety precautions for controlled burns.

25.0 | NVESTI GATE THE APPLI CATI ON OF WEATHER SYSTEMS | N THE AGRI CULTURAL
| NDUSTRY- - The student will be able to:

25.01 Interpret a weather map.

25.02 Obtain and record neasurenments of local rainfall, tenperature,
air pressure, relative humdity, cloud cover and type, and w nd
speed.

25.03 Denonstrate the use of a hurricane-tracking chart.
25. 04 Descri be the function of the ozone | ayer and the inpact of
technol ogy on it.

26.0 DESCRI BE GAME AND NON- GAME W LDLI FE PROGRAMS | N FLORI DA- - The st udent
will be able to:

26.01 Explain the Iaws of hunting and fishing.
26. 02 Explain the | aws that protect non-game species.
26. 03 Identify endangered species in Florida.

27.0 | DENTIFY COVMODI TY AND NON- COMMODI TY RESOURCES- - The student will be able
to:
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27.01 Descri be commpdity resources.

27.02 Descri be non-commodity resources.

27.03 Conpare and contrast comodity and non-commodity resources in a
sel ect ed ecosystem

28.0 PRACTI CE SUSTAI NABLE AGRICULTURE -- The student will be able to:

28.01 Apply principles of waste managenent to environmental problens.

28.02 Anal yze the inpact of recent technol ogi cal advances on the
agricultural industry.

28.03 Identify plant growth problens.

28. 04 Apply Best Managenment Practices (BMP).



Fl ori da Departnment of Education
| NTENDED OUTCOMES

Program Title: PLANT Bl OTECHNOLOGY
Secondary

Program Nunber 8106500

Cl P Nunber 0102. 040100
Grade Level 9-12 30, 31
Lengt h 3 credits
Certification VOC AGRI @
AGRICULTUR 1 @
AGRI @

| NTENDED OUTCOMES: After successfully conpleting this programthe student will
be able to:

OCCUPATI ONAL COMPLETI ON PO NT - DATA CODE A
Bi ol ogi cal Aide (agriculture) - DOT Code 049.364-018

o

01. Descri be the socioecononic role of the agricultural industry.

02.0 Apply scientific and technol ogical principles to the agricultura
i ndustry.

03. Practice agricultural safety.

04.0 Denonstrate the use of tools, equipnent and instruments in the
agricultural industry.

o

05.0 Describe the principles of integrated pest nanagenent (IPM.
06.0 Describe the principles of plant and/or aninmal growth and reproduction.
07.0 Apply business skills and econom c principles to the agricultura
i ndustry.
08.0 Explain the basic marketing processes in the agricultural industry.
09.0 Denonstrate human rel ations, comrunications, and | eadership skills.
10.0 Describe biotechnol ogy applications in the agricultural industry.
11.0 Conduct scientific investigation and apply results.
12.0 Denpnstrate |eadership, enployability, comrunication and human rel ation
skills.
13.0 Practice agricultural |aboratory safety.
14.0 Denpnstrate proper use of agricultural |aboratory equi pnent and
mat eri al s.
15.0 Describe the fundanmental s of biotechnol ogy.
16.0 Investigate the use of biotechnology in plant and/or animal science.
17.0 Describe plant classifications and the econonic inpact to your region
18.0 Determ ne environnental, media and nutrient needs of selected plants.
19.0 Apply genetic principles to plant production.
20.0 Perform propagati on.
21.0 Use plants to show nutrient absorption and the translocation process in
pl ants.
22.0 ldentify, determ ne node of action, and control plant pathogens.

23.0 Denonstrate alternate nethods of plant production.



July 2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Program Titl e: Pl ant Bi ot echnol ogy
Secondary Number: 8106500
Post secondary Nunber :

OCCUPATI ONAL COMPLETI ON PO NT - DATA CODE A
Bi ol ogi cal Aide (agriculture) - DOT Code 049.364-018

01.0 DESCRIBE THE SOCI OECONOM C ROLE OF THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

01.01 Prepare a report on the history of the agricultural industry.
01.02 Di scuss the inmpact of agricultural products and services on the
| ocal, state, national, and gl obal econony.
01.03 I nvestigate career opportunities in the agricultural industry
and identify educational experiences necessary to prepare for
t hose careers.
01.04 Di scuss the role of the agricultural industry in the
i nteraction of population, food, energy, and the environnment.

02.0 APPLY SCI ENTI FI C AND TECHNOLOG CAL PRI NCI PLES TO THE AGRI CULTURAL
| NDUSTRY- - The student will be able to:

02.01 Di scuss the inportance of scientific classification in
agriculture.

02.02 Use the scientific nethod to solve problenms in agriculture.

02.03 Expl ain the use of genetics in agriculture, including
probability applications.

02. 04 Anal yze the inpact of recent technology on the agricultura
i ndustry.

02. 05 Identify and describe the conponents of an ecosystem both
bi otic and abiotic.

02. 06 Construct and anal yze a di agram of a bi ol ogi cal food web and
subsequent food chai ns.

02. 07 Descri be and di agram the water, carbon, nitrogen, oxygen,
sul fur, and phosphorus cycl es.

02.08 Eval uate soil profiles, land-capability classes, and soi
conservation practices.

02. 09 Li st the conmponents of Florida's fresh water systens (Il akes,
ground water, aquifer, sink holes, rivers, and swanmps) and
explain the inmportance of nanagi ng these resources.

02.10 Explain the interaction of one natural resource with another

02.11 Descri be the causes and effects of air, water, and | and
pollution and identify ways to prevent pollution.

02.12 Explain the flow of energy fromthe sun through agricultura
syst emns.

02.13 Descri be the environmental requirenments necessary for a
productive natural or man-nmade aquaculture system

02.14 Apply principles of waste managenent to environmental problens
comon to agricultural systens.



03.

04.

05.

06.

02.

02.

02.

15

16

17

Understand the concept of best managenent practices (BMP) as
applied to agriculture.

Identify advances in biotechnol ogy inpacting agriculture such
as transgenic crops and bi ol ogi cal controls.

Identify computer technol ogy advances such as Geographic
Informati on Systens (GS) and d obal Positioning Systens (GPS)

PRACTI CE AGRI CULTURAL SAFETY--The student will be able to:

03.
03.

03.

03.
03.

03.

03.

03.

03.

01
02

03

04
05

06

07

08

09

Li st the nmost common causes of agricultural accidents.

Di scuss the inmportance of follow ng proper safety precautions
in the agricultural industry.

Denonstrate safety procedures in the classroom |aboratory, and
wor kpl ace.

Descri be synmptons of pesticide poisoning.

Extract pertinent information froma pesticide |abel and

Mat eri al Safety Data Sheet (MSDS).

Select, mx, and apply a nonrestricted chemical, according to
the | abel and according to Environmental Protection Agency
(EPA), MsSDS, and Wbrker Protection Standard regul ati ons.

Cl ean and store pesticide application equi pnent, safety
clothing, and safety equi pnent.

Identify the proper disposal of containers and residua
pesti ci des.

Di scuss the proper procedures of basic first aid and
cardi opul nonary resuscitation (CPR).

DEMONSTRATE THE USE OF TOCLS, EQUI PMENT AND | NSTRUMENTS | N THE

AGRI CULTURAL | NDUSTRY--The student will be able to:

04.

04.

04.

04.
04.

04.

01

02

03

04
05

06

Choose the proper tools, equipnent, and instrunments for a
specific job.

Descri be the principles of selected nmechanical applications
(e.g. levers, pulleys, hydraulics, internal conbustion).
Calibrate spray equi pnment; solve tinme, distance, area, volune
rati o, proportion, and percentage problens in agriscience.
Denonstrate the ability to use an equi pnment manual
Denonstrate the use of selected tools, equipnent, and

i nstrunents.

Service, maintain, and store tools, equipnent, instrunents, and
suppl i es.

DESCRI BE THE PRI NCI PLES OF PEST MANAGEMENT --The student will be able

to:

05.
05.

05.

01
02

03

Identify types of pests and beneficials.

Identify and sel ect an appropriate control for each type of
pest and/or weed.

Descri be the principles and benefits of integrated pest
managenent .

DESCRI BE THE PRI NCI PLES OF PLANT AND/ OR ANI MAL NUTRI ENT GROMH AND

REPRODUCTI ON- - The student will be able to:



07.

08.

09.

0

For

06.

06.

06.
06.

06.

For

06.

06.

06.

pl ant :
01 Descri be the structure functions of plant parts including
roots, stens, |eaves, and flowers.
02 Descri be the processes of plant growth including
phot osynthesi s, respiration and nutrient uptake.
03 Propagate plants through sexual and asexual neans.
04 Identify the nutrients required for plant growh and
devel opnent and the role of each
05 Extract pertinent information froma fertilizer |abel
ani mal :
07 Identify the nutrients required for animal growth and
devel opnent and the role of each
08 Identify and descri be the anatonical systens of animals and the
functi ons of each, including mjor conponents.
09 Descri be the process of animal reproduction.

APPLY BUSI NESS SKILLS AND ECONOM C PRI NCI PLES TO THE AGRI CULTURAL

| NDUSTRY- - The student will be able to:

07.01 Expl ain the basic econonmic principles in the agricultura
i ndustry.

07.02 Expl ain the inportance and inpacts of |local, state, and federa
regul ati ons and required docunmentation affecting the
agricultural industry.

07.03 Descri be the types of agribusiness by organizational structure
(i.e. sole proprietorship, partnership, corporation,
cooperatives).

07.04 Sel ect and use computer applications.

07. 05 Anal yze and interpret agribusiness data

07. 06 Keep and mai ntain supervised agricultural experience (SAE)
records.

07. 07 Interpret | egal descriptions of |and.

EXPLAI N THE BASI C MARKETI NG PROCESSES | N THE AGRI CULTURAL | NDUSTRY- - The

student will be able to:

08.01 Descri be key factors in marketing agricultural products.

08. 02 Sel ect agricultural products according to grades and standards.

DEMONSTRATE HUMAN- RELATI ONS, COVMUNI CATI ONS, AND LEADERSHI P SKI LLS- - The

student will be able to:

09.01 Denonstrate acceptable work habits and attitudes.

09. 02 Correctly follow oral and witten directions and ask questions
that clarify directions, as needed.

09. 03 Comuni cate effectively in verbal, witten, and nonverba
nodes.

09. 04 Recogni ze and denmponstrate good |istening skills.

09. 05 Conduct small informal and formal group neetings.
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09. 06 Identify the opportunities for | eadership devel opment avail abl e
t hrough an appropriate student and/or professiona
or gani zati on.

09. 07 Recogni ze and denmpbnstrate comruni cations skills in the
wor kpl ace.

09. 08 Denonstrate effective tel ephone skills.

10.0 DESCRI BE BI OTECHNOLOGY APPLI CATI ONS I N THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

10.01 Expl ai n how bi ot echnol ogy has i npacted the production of
agricultural goods.

10. 02 Descri be the inportance of biotechnology in providing an
adequate supply of food and fiber

10. 03 Expl ai n how bi ot echnol ogy has affected careers in agriculture.

10. 04 Suggest possi bl e bi ot echnol ogy sol utions to current
agricultural problens.

11.0 CONDUCT SCI ENTI FI C | NVESTI GATI ON AND APPLY RESULTS--The student will be

able to:

11.01 Describe the major steps of scientific inquiry (the scientific
nmet hod) .

11.02 Design an agricultural experinment using appropriate contro
measur es.

11.03 Devi se a system for recordi ng data.

11.04 Prepare a report on the experinent conducted.

11. 05 Pl an and conduct follow up experinments using the scientific
met hod.

11. 06 Di scuss research being conducted in agriculture.

11. 07 Assess the risks and benefits of agricultural technology to
soci ety.

11.08 Summari ze data and draw appropriate concl usions.

11.09 Col |l ect and record data using SI units.

12. 0 DEMONSTRATE LEADERSHI P, EMPLOYABI LI TY, COVMUNI CATI ON AND HUVAN RELATI ON
SKI LLS--The student will be able to:

12.01 Conduct group neetings using parlianmentary procedure and public
speaki ng skills.

12. 02 Fol | ow acceptabl e work habits and personal characteristics.

12.03 Fol | ow accept abl e enpl oyee hygi ene habits.

12. 04 Identify or denonstrate appropriate responses to criticismfrom
enpl oyer, supervisor, or other persons.

12. 05 Conduct a job search and identify advanced training
opportunities and the requirenents.

12. 06 Denonstrate an understandi ng of team pl anning, problem sol ving
and how comruni cati ons processes and individuals contribute to
t he group.

12. 07 Prepare a resune.

12.08 Wrk effectively as a team nenber.

12.09 Conmruni cate well with others.

12.10 Present a witten and an oral report.



13. 0 PRACTI CE AGRI CULTURAL LABCORATCRY SAFETY--The student will be able to:

14.

15.

16.

13.01

13.02
13.03

13.04

13. 05
13. 06

Identify first aid supplies, personnel and energency protection
ar eas.

Use appropriate safety procedures and gui delines.

Monitor, use, store and di spose of hazardous materials
properly.

Understand and follow Material Safety Data Sheets (MsDS) and
Occupational Safety and Health Adm nistrati on (OSHA) standards.
Understand and utilize safety equi pnment.

Identify safety symbols and signs.

DEMONSTRATE PROPER USE OF AGRI CULTURAL LABORATORY EQUI PMENT AND

MATERI ALS- - The student will be able to:

THE FUNDAMENTALS OF BI OTECHNOLOGY- - The student will be able to:

Expl ai n how the know edge of cells is inportant to agriculture.
Anal yze the difference between plant cells and aninal cells.

G ve exanples of agricultural uses of cellular structures.

14. 01 Practice aseptic techniques.

14. 02 Per f orm mat hemati cal cal cul ati ons and conversi ons.

14. 03 Make stock reagents and sol utions.

14. 04 Moni t or physical properties of a solution

14. 05 Sterilize and prepare equi pnment.

14. 06 Make and di spense nedi a.

14. 07 Mai ntai n reagent integrity.

14. 08 Mai ntai n i nventory of |aboratory supplies.

14. 09 Use basi c wei ghing and neasuring techniques.

14. 10 Per f orm basi ¢ separation techni ques.

14. 11 Handl e and store biological materials.

14.12 Use specialized equipnent in the | aboratory.

DESCRI BE

15.01 Describe the cell as the basic unit of life.

15. 02 Descri be the inportance of single-celled organisnms to
agriculture.

15. 03

15. 04

15. 05 Explain the variations in different types of cells.

15. 06 Descri be cellular structure.

15. 07

15. 08 Anal yze the functions of various parts of cells.

15. 09 Expl ain the Mendel Theory of Genetics.

15. 10 Anal yze a Punnett Square.

15.11 Di scuss the meke-up of chronpsones.

15.12 Di scuss the process of DNA transfer

15. 13

Describe the relationship of cellular science and
bi ot echnol ogy.

| NVESTI GATE THE USE COF BI OTECHNOLOGY | N PLANT AND/ OR ANI MAL SCI ENCE- - The

student will be able to:
For plant:
16. 01 Expl ain how the inheritance of traits in plants is regul ated.

16. 02
16. 03

Apply basic principles of plant genetics.
Descri be the process of pollination in plants.
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17.

18.

19.

0

16. 04 Expl ai n how bi ot echnol ogy is being used in conmbination with
conventional plant breeding prograns.

16. 05 Determ ne the effects of npisture, tenperature, oxygen, and
light on seed germ nation.

16. 06 Expl ain the nmejor steps in the seed germ nation process.

16. 07 Describe the role of enzynes and hornones in seed germ nation

16. 08 Expl ain the nmejor steps in the seed germ nation process.

16. 09 Apply basic m cropropagation techni ques.

16. 10 Descri be and exam ne the effects of plant growth regul ators.

16. 11 Describe the factors that affect nutrient |evels contained in
pl ant tissues.

16.12 Descri be nutrient uptake and translocation processes.

16. 13 Conpare plant nutrient |evels by stage growh.

16. 14 Descri be how herbicides work within plants to cause injury or
deat h.

16. 15 Explain the differential effects of herbicides.

16. 16 Determ ne the influence of climtic conditions, plant

characteristics, and application techniques on herbicide
ef fecti veness.

For ani mal :

16. 17 Di scuss the interdependence of systens in an aninmal’s body.

16. 18 Speci fy how genetic principles are used in aninmal breeding.

16. 19 Expl ai n how crossbred aninal s are devel oped.

16. 20 Expl ain the steps involved in neiosis.

16. 21 Expl ain the process of natural fertilization

16. 22 Expl ain alternate reproductive technol ogi es.

16. 23 Research career opportunities in aninmal science.

16. 24 Anal yze the factors influencing ani mal growt h.

16. 25 Expl ain the stages of ani mal growt h.

16. 26 Identify the preval ent di seases and parasites and their
bi ol ogi cal inpact on animals.

16. 27 Descri be the proper nmethods of prevention and treatnent of
di seases and parasites that affect ani mals.

16. 28 Research environnmental issues affecting animl science.

DESCRI BE PLANT CLASSI FI CATI ONS AND THE ECONOM C | MPACT TO YOUR REG ON- -
The student will be able to:

17.01 Identify all plant classifications and conditions and the
econonic inmpact to your region.
17.02 Identify at least thirty plants by conmon and scientific names

DETERM NE ENVI RONVENTAL, NMEDI A AND NUTRI ENT NEEDS OF SELECTED PLANTS- -
The student will be able to:

18.01 Conduct plot research to deternmi ne optimum productivity.
18. 02 Conduct experinments related to fertilization rates

18. 03 Prepare and present report on plant trial experinents.
18. 04 Design a plant culture facility for comrercial use.

APPLY GENETI C PRI NCI PLES TO PLANT PRODUCTI ON--The student will be able
to:




20.

21.

22.

23.

19.01 Descri be the rel ati onship between reproducti on and pl ant
i mprovenent.
19. 02 Denonstrate the reproductive cycle in seed pl ants.
19. 03 Denonstrate how traits are inherited fromplants to offspring.
19. 04 Descri be how genetic processes and structures control
i nheritance in plants.
19. 05 Predi ct probable results of single or multiple trait crosses.

PERFORM PROPAGATI ON- - The student will be able to:

20.01 Prepare a lab for use as a tissue culture facility.

20.02 Descri be the effects of growth hornmones on a plant produced by
tissue culture.

20.03 Dermonstrate the use of sterile instrunents and material s.

20. 04 Produce a crop of plants using tissue culture nethods and
prepare a witten report of results.

20. 05 Produce a crop of plants using another culture method and
prepare a witten report of results.

USE PLANTS TO SHOW NUTRI ENT ABSORPTI ON AND THE TRANSLOCATI ON PROCESS | N
PLANTS--The student will be able to:

21.01 Determ ne plant nutrient |evels in each plant growh stage.

21.02 Test plant tissues to determine nutrients and m nerals present
in a variety of plants.

21.03 Denonstrate factors that affect the nutrient levels in plant
tissue.

21.04 Conpare and contrast osnosis and diffusion.

| DENTI FY, DETERM NE MODE OF ACTI ON, AND CONTROL PLANT PATHOGENS- - The
student will be able to:

22.01 Research and anal yze econom ¢ | oss due to di sease and/ or weed
i nfestation.
22.02 Identify di seases caused by fungi.

22.03 Identify di seases caused by viruses.

22.04 Identify di seases caused by bacteria.

22.05 Identify vectors of diseases.

22.06 Denonstrate di fferent techniques of controlling di seases and
weeds.

DEMONSTRATE ALTERNATE METHODS OF PLANT PRODUCTI ON-- The student will be
able to:

23.01 Denonstrate different means of hydroponi cs production.

23.02 Determ ne the role of pH in hydroponics production.

23.03 Determ ne nutrient needs in hydroponics systens.

23.04 Descri be crops grown conmercially by hydroponics in your
region.
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Program 8106500 Pl ant Bi ot echnol ogy July

2001
Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS
Cour se Nunber: 8106810
Course Title: Agri sci ence Foundations |
Course Credit: 1

COURSE DESCRI PTI ON:

This course was devel oped as a core and is designed to devel op conpetencies in
the areas of agricultural history; global inportance of agriculture; career
opportunities; applied scientific and technol ogi cal concepts; ecosystens;
agricultural safety; principles of integrated pest nmanagenent; principles of

pl ant and ani mal growt h; econom c principles; agricultural marketing; and
human rel ati ons skills.

01.0 DESCRIBE THE SOCI OECONOM C ROLE OF THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

01.01 Prepare a report on the history of the agricultural industry.
01.02 Di scuss the inmpact of agricultural products and services on the
| ocal, state, national, and gl obal econony.
01.03 I nvestigate career opportunities in the agricultural industry
and identify educational experiences necessary to prepare for
t hose careers.
01.04 Di scuss the role of the agricultural industry in the
i nteraction of popul ation, food, energy, and the environnment.

02.0 APPLY SCI ENTI FI C AND TECHNOLOG CAL PRI NCI PLES TO THE AGRI CULTURAL
| NDUSTRY- - The student will be able to:

02.01 Di scuss the inportance of scientific classification in
agriculture.

02.02 Use the scientific nethod to solve problenms in agriculture.

02.03 Expl ain the use of genetics in agriculture, including
probability applications.

02. 04 Anal yze the inpact of recent technology on the agricultura
i ndustry.

02. 05 Identify and describe the conponents of an ecosystem both
bi otic and abiotic.

02. 06 Construct and anal yze a di agram of a bi ol ogi cal food web and
subsequent food chai ns.

02. 07 Descri be and di agram the water, carbon, nitrogen, oxygen,
sul fur, and phosphorus cycl es.

02.08 Eval uate soil profiles, land-capability classes, and soi
conservation practices.

02. 09 Li st the conmponents of Florida's fresh water systens (Il akes,
ground water, aquifer, sink holes, rivers, and swanmps) and
explain the inmportance of nanagi ng these resources.

02.10 Explain the interaction of one natural resource with another
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02.11 Descri be the causes and effects of air, water, and |and
pollution and identify ways to prevent pollution.

02.12 Explain the flow of energy fromthe sun through agricultura
syst emns.

02.13 Descri be the environnmental requirenments necessary for a
productive natural or man-nmade aquaculture system

02. 14 Apply principles of waste managenent to environmental problens
comon to agricultural systens.

02. 15 Understand the concept of best managenent practices (BMP) as
applied to agriculture.

02. 16 I dentify advances in biotechnol ogy inpacting agriculture such
as transgenic crops and bi ol ogical controls.
02. 17 Identify computer technol ogy advances such as Geographic

Informati on Systens (G S) and d obal Positioning Systens (GPS)

03.0 PRACTI CE AGRI CULTURAL SAFETY--The student will be able to:

03.01 Li st the nmost common causes of agricultural accidents.

03.02 Di scuss the inmportance of follow ng proper safety precautions
in the agricultural industry.

03.03 Denonstrate safety procedures in the classroom |aboratory, and
wor kpl ace.

03.04 Descri be synmptons of pesticide poisoning.

03. 05 Extract pertinent information froma pesticide |abel and
Mat eri al Safety Data Sheet (MSDS).

03. 06 Select, mx, and apply a nonrestricted chemical, according to
the | abel and according to Environmental Protection Agency
(EPA), MsSDS, and Wbrker Protection Standard regul ati ons.

03. 07 Cl ean and store pesticide application equi pnent, safety
clothing, and safety equi pnent.

03.08 Identify the proper disposal of containers and residua
pesti ci des.

03. 09 Di scuss the proper procedures of basic first aid and
cardi opul ronary resuscitation (CPR).

04.0 DEMONSTRATE THE USE OF TOOLS, EQUI PMENT AND | NSTRUMENTS | N THE
AGRI CULTURAL | NDUSTRY--The student will be able to:

04.01 Choose the proper tools, equipnent, and instrunments for a
specific job.

04.02 Descri be the principles of selected nmechanical applications
(e.g. levers, pulleys, hydraulics, internal conbustion).

04. 03 Calibrate spray equi pnment; solve tinme, distance, area, volune
rati o, proportion, and percentage problens in agriscience.

04. 04 Denonstrate the ability to use an equi pnment manual

04. 05 Denonstrate the use of selected tools, equipnent, and
i nstrunents.

04. 06 Service, maintain, and store tools, equipnent, instrunents, and
suppl i es.

05.0 DESCRI BE THE PRI NCI PLES OF PEST MANAGEMENT --The student will be able
to:

05.01 Identify types of pests and beneficials.
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06.

07.

08.

09.

05. 02 Identify and sel ect an appropriate control for each type of
pest and/or weed.

05. 03 Descri be the principles and benefits of integrated pest
managenent .

DESCRI BE THE PRI NClI PLES OF PLANT AND/ OR ANI MAL NUTRI ENT GROMH AND
REPRODUCTI ON- - The student will be able to:

For plant:

06. 01 Descri be the structure functions of plant parts including
roots, stens, |eaves, and flowers.

06. 02 Descri be the processes of plant growth including
phot osynthesi s, respiration and nutrient uptake.

06. 03 Propagate plants through sexual and asexual neans.

06. 04 Identify the nutrients required for plant growh and
devel opnent and the role of each

06. 05 Extract pertinent information froma fertilizer |abel

For ani mal :
06. 07 Identify the nutrients required for animal growth and
devel opnent and the role of each
06. 08 Identify and descri be the anatonical systens of animals and the

functi ons of each, including mjor conponents.
06. 09 Descri be the process of animal reproduction.

APPLY BUSI NESS SKI LLS AND ECONOM C PRI NCI PLES TO THE AGRI CULTURAL
| NDUSTRY- - The student will be able to:

07.01 Expl ain the basic econonmic principles in the agricultura
i ndustry.

07.02 Expl ain the inportance and inpacts of local, state, and federa
regul ati ons and required docunmentation affecting the
agricultural industry.

07.03 Descri be the types of agribusiness by organizational structure
(i.e. sole proprietorship, partnership, corporation,
cooperatives).

07.04 Sel ect and use computer applications.

07. 05 Anal yze and interpret agribusiness data

07. 06 Keep and mai ntain supervised agricultural experience (SAE)
records.

07. 07 Interpret | egal descriptions of |and.

EXPLAI N THE BASI C MARKETI NG PROCESSES | N THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

08.01 Descri be key factors in marketing agricultural products.
08. 02 Sel ect agricultural products according to grades and standards.

DEMONSTRATE HUMAN- RELATI ONS, COVMUNI CATI ONS, AND LEADERSHI P SKI LLS- - The
student will be able to:

09.01 Denonstrate acceptable work habits and attitudes.



09.

09.

09.

09.

09.

09.

09.

02

03

04

05

06

07

08

Correctly follow oral and witten directions and ask questions
that clarify directions, as needed.

Comuni cate effectively in verbal, witten, and nonver bal
nodes.

Recogni ze and denmponstrate good |istening skills.

Conduct small informal and formal group neetings.

Identify the opportunities for |eadership devel opment avail abl e
t hrough an appropriate student and/or professional

or gani zati on.

Recogni ze and denmpnstrate comruni cations skills in the

wor kpl ace.

Denonstrate effective tel ephone skills.



Program 8106500 Pl ant Bi ot echnol ogy
July 2001
Fl ori da Department of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8106850
Course Title: Agricul tural Biotechnol ogy 2
Course Credit: 1

COURSE DESCRI PTI ON:

Thi s course was devel oped as a core and is designed to devel op conpetencies in
the areas of agricultural biotechnology in agriculture, scientific

i nvestigation, |aboratory safety, scientific and technol ogi cal concepts; and

t he fundanental s of biotechnol ogy.

10. 0 DESCRI BE Bl OTECHNOLOGY APPLI CATI ONS | N THE AGRI CULTURAL | NDUSTRY- - The
student will be able to:

10.01 Expl ai n how bi ot echnol ogy has i npacted the production of
agricul tural goods.

10. 02 Descri be the inportance of biotechnology in providing an
adequate supply of food and fiber

10. 03 Expl ai n how bi ot echnol ogy has affected careers in agriculture.

10. 04 Suggest possi bl e bi ot echnol ogy sol utions to current
agricul tural problens.

11.0 CONDUCT SCI ENTI FI C | NVESTI GATI ON AND APPLY RESULTS--The student will be

able to:

11.01 Describe the major steps of scientific inquiry (the scientific
nmet hod) .

11.02 Design an agricultural experiment using appropriate contro
nmeasur es.

11.03 Devi se a system for recordi ng data.

11.04 Prepare a report on the experinent conducted.

11. 05 Pl an and conduct follow up experinments using the scientific
met hod.

11. 06 Di scuss research being conducted in agriculture.

11. 07 Assess the risks and benefits of agricultural technology to
soci ety.

11.08 Summari ze data and draw appropriate concl usions.

11. 09 Col |l ect and record data using SI units.

12. 0 DEMONSTRATE LEADERSHI P, EMPLOYABI LI TY, COVMUNI CATI ON AND HUVAN RELATI ON
SKI LLS--The student will be able to:

12.01 Conduct group neetings using parlianmentary procedure and public
speaki ng skills.

12.02 Fol | ow acceptabl e work habits and personal characteristics.

12.03 Fol | ow accept abl e enpl oyee hygi ene habits.

12. 04 Identify or denonstrate appropriate responses to criticismfrom

enpl oyer, supervisor, or other persons.



13.

14.

15.

Conduct a job search and identify advanced training

Denonstrate an understandi ng of team pl anning, problem solving
and how comruni cati ons processes and individuals contribute to

AGRI CULTURAL LABORATORY SAFETY--The student will be able to:

Identify first aid supplies, personnel and energency protection

Monitor, use, store and di spose of hazardous materials

Understand and follow Material Safety Data Sheets (MsSDS) and
Occupational Safety and Health Adm nistrati on (OSHA) standards.

12. 05
opportunities and the requirenents.
12. 06
t he group.
12. 07 Prepare a resune.
12.08 Wrk effectively as a team nenber.
12. 09 Conmruni cate well with others.
12.10 Present a witten and an oral report.
PRACTI CE
13.01
areas.
13.02 Use appropriate safety procedures and gui delines.
13.03
properly.
13.04
13. 05 Understand and utilize safety equi pnment.
13. 06 Identify safety synmbol s and signs.

DEMONSTRATE PROPER USE OF AGRI CULTURAL LABORATORY EQUI PMENT AND

MATERI ALS-- The student will be able to:

THE FUNDAMENTALS OF BI OTECHNOLOGY- - The student will be able to:

Expl ai n how the knowl edge of cells is inportant to agriculture.
Anal yze the difference between plant cells and aninmal cells.

G ve exanples of agricultural uses of cellular structures.

14. 01 Practice aseptic techniques.

14. 02 Per f orm mat hemati cal cal cul ati ons and conversi ons.

14. 03 Make stock reagents and sol utions.

14. 04 Moni t or physical properties of a solution

14. 05 Sterilize and prepare equi pnment.

14. 06 Make and di spense nedi a.

14. 07 Mai ntai n reagent integrity.

14. 08 Mai ntai n i nventory of |aboratory supplies.

14. 09 Use basi c wei ghing and neasuring techniques.

14. 10 Per f orm basi ¢ separation techni ques.

14. 11 Handl e and store biological materials.

14.12 Use speci alized equipnent in the | aboratory.

DESCRI BE

15.01 Describe the cell as the basic unit of life.

15. 02 Descri be the inportance of single-celled organisnms to
agriculture.

15. 03

15. 04

15. 05 Explain the variations in different types of cells.

15. 06 Descri be cellular structure.

15. 07

15. 08 Anal yze the functions of various parts of cells.

15. 09 Expl ain the Mendel Theory of Genetics.

15. 10 Anal yze a Punnett Square.

15.11 Di scuss the meke-up of chronpsones.

15.12 Di scuss the process of DNA transfer
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15.13 Describe the relationship of cellular science and
bi ot echnol ogy.

16.0 | NVESTI GATE THE USE OF BI OTECHNOLOGY | N PLANT AND/ OR ANI MAL SCI ENCE- - The

student will be able to:

For plant:

16. 01 Expl ain how the inheritance of traits in plants is regul ated.

16. 02 Apply basic principles of plant genetics.

16. 03 Descri be the process of pollination in plants.

16. 04 Expl ai n how bi ot echnol ogy is being used in conmbination with
conventional plant breeding prograns.

16. 05 Determ ne the effects of npisture, tenperature, oxygen, and
I ight on seed germi nation.

16. 06 Expl ain the nmajor steps in the seed germ nation process.

16. 07 Describe the role of enzynes and hornones in seed germ nation

16. 08 Expl ain the nmajor steps in the seed germ nation process.

16. 09 Apply basic m cropropagation techni ques.

16. 10 Descri be and exam ne the effects of plant growth regul ators.

16. 11 Describe the factors that affect nutrient |evels contained in
pl ant tissues.

16.12 Descri be nutrient uptake and transl ocation processes.

16. 13 Conpare plant nutrient |evels by stage growh.

16. 14 Descri be how herbicides work within plants to cause injury or
deat h.

16. 15 Explain the differential effects of herbicides.

16. 16 Determ ne the influence of climtic conditions, plant

characteristics, and application techniques on herbicide
ef fecti veness.

For ani mal :

16. 17 Di scuss the interdependence of systens in an aninmal’s body.

16. 18 Speci fy how genetic principles are used in aninmal breeding.

16. 19 Expl ai n how crossbred aninmal s are devel oped.

16. 20 Expl ain the steps involved in neiosis.

16. 21 Expl ain the process of natural fertilization

16. 22 Expl ain alternate reproductive technol ogi es.

16. 23 Research career opportunities in aninmal science.

16. 24 Anal yze the factors influencing ani mal growt h.

16. 25 Expl ain the stages of ani mal growt h.

16. 26 Identify the preval ent di seases and parasites and their
bi ol ogi cal inpact on animals.

16. 27 Descri be the proper nmethods of prevention and treatnent of
di seases and parasites that affect ani mals.

16. 28 Research environnmental issues affecting animl science.



Program 8106500 Pl ant Bi ot echnol ogy July 2001

Fl ori da Departnment of Education
STUDENT PERFORMANCE STANDARDS

Cour se Nunber: 8106510
Course Title: Pl ant Bi ot echnol ogy 3
Course Credit: 1

COURSE DESCRI PTI ON:

This course is designed to devel op conpetencies in the areas of biotechnol ogy
in plant science, plant classification, nedia and nutrient requirenments of

pl ants, genetic principles of plant production, propagation, and pl ant

pat hogens.

17.0 DESCRI BE PLANT CLASSI FI CATI ONS AND THE ECONOM C | MPACT TO YOUR REG ON- -

The student will be able to:

17.01 Identify all plant classifications and conditions and the
econoni c inmpact to your region.

17.02 Identify at least thirty plants by conmon and scientific names

18.0 DETERM NE ENVI RONVENTAL, NMEDI A AND NUTRI ENT NEEDS OF SELECTED PLANTS- -
The student will be able to:

18.01 Conduct plot research to determ ne optinmum productivity.
18.02 Conduct experinments related to fertilization rates.
18.03 Prepare and present report on plant trial experinents.
18.04 Design a plant culture facility for conmercial use.

19.0 APPLY GENETI C PRINCI PLES TO PLANT PRODUCTI ON--The student will be able
to:

19.01 Descri be the rel ati onship between reproducti on and pl ant
i mprovenent.
19. 02 Denonstrate the reproductive cycle in seed pl ants.
19. 03 Denonstrate how traits are inherited fromplants to offspring.
19. 04 Descri be how genetic processes and structures control
i nheritance in plants.
19. 05 Predi ct probable results of single or multiple trait crosses.

20. 0 PERFORM PROPAGATI ON- - The student will be able to:

20.01 Prepare a lab for use as a tissue culture facility.

20.02 Descri be the effects of growth hornmones on a plant produced by
tissue culture

20.03 Dermonstrate the use of sterile instrunents and material s.

20. 04 Produce a crop of plants using tissue culture nethods and
prepare a witten report of results.

20. 05 Produce a crop of plants using another culture method and
prepare a witten report of results.
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21.0 USE PLANTS TO SHOW NUTRI ENT ABSORPTI ON AND THE TRANSLOCATI ON PROCESS | N

22.

23.

PLANTS--The student will be able to:

21.01 Determ ne plant nutrient |evels in each plant growh stage.

21.02 Test plant tissues to determine nutrients and m nerals present
in a variety of plants.

21.03 Denonstrate factors that affect the nutrient levels in plant
tissue.

21.04 Conpare and contrast osnosis and diffusion.

| DENTI FY, DETERM NE MODE OF ACTI ON, AND CONTROL PLANT PATHOGENS- - The
student will be able to:

22.01 Research and anal yze econom ¢ | oss due to di sease and/ or weed
i nfestation.
22.02 Identify diseases caused by fungi.

22.03 Identify di seases caused by viruses.

22.04 Identify di seases caused by bacteria.

22.05 Identify vectors of diseases.

22.06 Denonstrate di fferent techniques of controlling di seases and
weeds.

DEMONSTRATE ALTERNATE METHODS OF PLANT PRODUCTI ON-- The student will be
able to:

23.01 Denonstrate di fferent means of hydroponics production.

23.02 Determ ne the role of pH in hydroponics production.

23.03 Determ ne nutrient needs in hydroponics systens.

23.04 Descri be crops grown conmmercially by hydroponics in your
region.



