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Classroom a1nd 
Laborat1ory Faciliiti1es 

Lucy Sta.blc:r is teaching in a high school whcrc :student numbcr!i :rn: rapidly increas

ing. 1:he origioo.l school buililing, induding tlh.e agricult!!l:re facility, was CDJilslnN:ted 
4 0 ],'Cm; a.go.. Tcmpornry d3iSSrnoms are used for sorn.c· cl=. 'Uhc: bo11trd of cdu.ca

tioo has o.btainoo. LMd for buiMing a nc:w, brgcr, mo,:lcm school f:u:itq_ ' lbc vot

er.; in tlhc sdmol district havc: appro~-e,;I the smlc ofbonds to li:nilliOOc a n,cw building. 

Pfam1ing fo:r the l'ruihling is undc:n.-r.lf hf the mpc:rintcndc:lilt, p.rincipal, and mh,
cr.;_ Ms.. Stabkr is dclightcd dmt a nci." agricnltw"C'. facility will be ind udcd. She has 

bC'!Cl"I invited to a. mccl!ing at 1!11c rupcrililtcmdclilt 's office with the architcClt so that 

sh e:: can s~ her idcai;_ ow, s11c i'5 poodcring how to prep:rn:, whart to take, and 

what to S3!f. She is even wondering about the m1.tnrc of d1.c: da!!;sroom and kLbora

t my facilitic:s toot arc needed to ,::nsuli'C i ll stl!!:Oi=lilts M'i'C· oppornmitics to devdop 

and :ippl)' agricultnrall bmowlrogc: and ·ills_ 
Fo.- a tM IICI" to hll),-c im:f1!!1t into fxilirty design is unnst1at Most tc:Jdic:rs arrc at 

csuhllishcrl schools, and lllic:}' work with whart c:xiists. To olfcr Idc::a,s; O [I a. facility is 

a womlcrful opportunity, but the ti=adlC'r must be: preparcrl. 

T."Ell'MS 

agriscience laoorato ry
ac:puaa.iiture la'boratQfY 
c lassroom 
facility 
inventory 

labo:ratCJIY 
leam-ng stop 
safety 
Safety Dat a Sheets (5D53 
storage facility 

OBJECTIVES 

llhis chapter addresses ~he 
Naliiona1 Quality Program 
Standards far A.griou'lrure. Food. 
a nd Natura l Resources Education 
[Nalional Council for Ag ria.illtural 
Education. 20163, ~pecifically 
Standard 1C: ~~ogram Design 
and nstruction-Facilities; a nd 
Equipment_ It has the fo1lowing 
,objectiYes: 

L Describe the ~ole of fac ilities 
in te.achingL 

2. ldenlify the kinds ,of facilities 
needed kif agrioulrura 
e ducat ion_ 

3_ Explain ~he arganitzation 
and maintenance of 
fa cilities.. 

4 . Devefop a plan fOJ die 
continual updating o f 
fa cilities; and eq11Jipment. 

s _ Mainta-nacomplete 
inventory of equipment and 
supplies.. 

6 . ~ ctice safety in 
irtStructional el'illlironment.. 
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J:"IGU RE 9.1 lb f d idellce lab bas ks tlolli fot studmts to wod:. 1n glOllps and a demomtr.1-
t1on bc11 1 fot die ln,tlUc t. Dtop-dmm po1~-ct cotd, :uc a fable abo~-e cad1 tics tloo to :dlow 
fot flcxlbJ)tty. ('CO 111 l SY Of RACHI l HOLDlN ► 

ROLE OF FAC ILITIES IN TEACH ING AND LEARN ING 

• culturn.l ecluc-n.tion is a facilitics- intc:nsi\'C p gr.rm. A Jacilily is buikilng, .a spccia.1-

iud :irca within building.an outside arca,ora large item that is not mo, blcor tm.t is at
tacl1cci Al though students are capable oflcaming in a.ny em;ronmcnt, cili tics make dif

fercoce in the ciuality, breadtn, and depth ofinmuction.. It is very clifTicuJt to demonstntte, 
experiment v,i th, pr.ictice coocep ,-.,jthout the rropcr facilities. 

s }'OU le:arned in Chapter l, agriculturn.l cducatioo !us i roo in ~ ti nal education, 

but today utilizes a blend of training in specific :agricul tur.11 skill and development of criti 
cal thinking an problem-solving kills to help tudents b«cxne agricultural I_ liter.ate citi 
zen prepared for life beyond high school. ·1 o :1.CCOmplish tl)CS(: :rim agriculturaJ education 

uses .a combination of cl m and laboratory-based instruction in which s 1 mts have 

opportunities to learn and apply new knmdedgc an skills. Agriculture tcachcrs use a d.ivcr
si ty of laboratiwy fuci lities an spaces to facili tltc d1is approach lo learning.. 'atiom"1dc, ac

cess to agricultural labor.1t0ry facilities varies, depending on the needs and rcsoun:.es of the 

community. In a 1012 stud_l', houldcrs -n.nd Mycrs identified the top fi\/e most frtqucnd R' 

portrd laborator facilities av:illabJc to stud_l' participants: mechanics:/aupcntr /~"'t'lding fa

cilities (70.8%}, greenhouses (72.2%), l.mdscaping an.~.1s, (51.0%), g:ardens (38.fK,),:md :tqu.1-

culture tanks/ponds r.0%). 
Bear in mind th.'tt not all ratory-bascd inst:ructioo occurs in school laboratory fiu:il -

itics. ~lcachas also utmz~ 1dd trips to fu.m1s, businc-sscs and other locations in the com

munity to provide students a learning l:aboratorycxpcricocc. Con ·dcring a ratory c:x
pcrieocc prm,jdcs tuclcnts the chance to apply their knowledge and skills in a ractica.l 

, , im'Olvcmt.'flt in various FF. a tiviti:cs also can be considered a laboratory- fur lcader-

h_ip skill cvdopmcnt. In this maptcr, we will orn n tl1e l.aboratory ·ti1ks available 

through the: school's campu 
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Facil ities aind Pr<ogram 
Facilit ies must be mcatched to tl1c t}'fi'C :md :;j7_,c of program de5ircd_ ~Hu: program plan, as 

disrusscd m □iapti:.- ,;, :should guide the faciliti<:1; planning process_ IdcaUy, ll! ·program is 
pla:a:ned f11""St ll!OO the facilitk:s are estabtr.1hcd aft erwa:rd so tbat 1h e program cm li'C effi

ci.cnllly 1lllld dkctnrcl}' implemented. 

Herc aR a few questions to c.onsidcr: W hat is tbc program ernpl1ags? \IVbat ll!rC the· pro

gram goals? Vi/hat are the 11.ecds olf tlli.e c:ommm11i ty? Vi/hat :agri:cu'Ltu:ral crlocati:olil cm.w.;cs 
wil I be· offered? \V:hat i5 tlhc expected student enrollme□t? How mm 1 agrimltu~ tead1ers 

will Ifie facnl'iti.cs need to support? 

\IVhm planning your ag.riadtu:rc program, it is hclpfi.u to use die • atio□ru. Q!nLity 
Frog.ram St:andard'!i QJ>S; Nationml Counci l. for Agri:c.u lhl.ral Education 2016) to Clll 

surc· tlh.e program fEi'liti~ and cq_uipmmt m pport tlii:: impkmi::ntat ioo of the e1.1nio1.ilum 

so that all enrolled stooi::nt'!i oove OJJfMJrtuniti~ to devdop agricult= ski lls and knm'lli
cdgi::_ 'l'hc follm'lliing '!it::l!terncnts an: iNQ_!)S (2.016) i:ndi:cators of qumlity program di::siglil 

and in'!;truction as lt rclatc-s to faciliti.es and equipment arva.ilablc in thi:: agrirultural cdu

catioCI progrnm: 

• Facility and La}'out pro\·ides for dfcct1ve deta,,-cry olf all 11rogra:m-s of st:ucly (POS) 

o!Ic:rcc:t 

• Fa.cilli.ty is in complrwicc wiith c.:xiisti11g local, st::i:te, ~nd fc:der.d sa.lct:y :md health 
standards. 

• Training 3!00 cvaluatiora :lire ilil pl:occ so ilildividllills using the fucillty create ll! safe 

mnki□g e□vironmcnt. 

• Facility is cl.cm, oi:ganiooc,:I, and mruntained to provide an mviron ment c.ond.u:ci\'C 

to leami□g . 

• l,,'acilirty is dC"Sig rn:d to be acc,cssihli:: :md accom modating to al!I stooem.ts. 
• Storage spoci:: is suIEcicntily si7..cd :l!OO mg:i,lli7..cd fo.- both srudicnt :l!lllO tcachcr ma

tcri.'3.ls, sup pl'i i::s, aoo. equipment. 

• An invent ory af equipment, tools, co11sum abk iti::m~ an.cl instructi.onal tcclmology 
is completed. and iru:Judcs a -pfaCI for n.ew purrchcases and replacements. .. 

• f~uipment, toofa,and mslnoction:d tochnology :i.rc s-:rlc, adcquatcly ma.int::r.i□ed, and 
current to imlustt]i' snrndards.. 

• 11.c qumtit, olf tool!!, equipment, and. c:on,g1m11ru)lc supplies is adequate foT CCilwp

pi□g -all st1.1drot-s enrolled 11t all ti:mt:'!i. 

• f~nipmcnt, tools., and instructional tcclmolog;r· are c.um:-□t. a,"3.ilabk, ll!OO used ef

fe.cmrcl1• fo r ddiveri□g in'mll.ction_ 

ifhe Teacher's Role 
WlilCf'I a CICW sclooo1 l:11:ri !d ing or new agrirulm ra] cd1.1cation facilities :uc bd□g pLanncd, tlic 
11grio1.1lrure tcachcr must infonn planm.crs, dcciision makcra, and :11-cl1itccts olf tile ocecls of 

the agricuh 1.1ral cdnc.atioo program. AI.OJ'lg Mt h the· local a.cM-sory comlilillttec aoo. tilne state 

agrtcul'turnl oo.uc:rl!iio□ -spcci:111'ist (-state supc:rnso-r), die agrirultture teacher sli.on ld gtvi:: input 
o□ items of , .. hidn tilie others ma}· not be a<Wll!re_ hifonnallion to be provided inc.ludcs 1:ype 

and sr« ol facifo:i~ nccdod,; .layout of room-s :1100 cqniptncnt;. -spc:ci:d clcc.mcal, \'Cnti l at:io□, 

or plumbing needs; ~nd agriic.ulturil. considm'1:Iion s, such a'!i opllimm] locati:olil fo:r m green
h01.1se. :Input gi>,"Cfl before 0011.gnoctiolil bcgir11.5 , .. ii.I. sa,,.-c llimc: and money 3.Jld will cnha:□cc 

teaching dfcclii\'ellcss for the life of du: facitl'i.ti.cs.. 

.B1.1ikl.'i□g c.oocs, state and local 'Standards, 3.11,d safety and fin: codes must be met 1'11i1clil 

any facility is being constmctc:d. 1n, aikl.i tion, facillti~ m11st be :ic:c=iblc to pc=ns with 
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disabililii.es .. In. SOOllC stlJ.rtrs, faci l'it ies IRIJSI: mcct state OOIJ.C"3.tion snmd:uds if ~ta:te fooos '3JJ"C 

to be :w"aiLahlc· for oomtrnction mdl equipment 

!KINDS OF l=ACllllTIES, INEE DEID FOR AG RIICUlTURAL EDUC.ATIIONI 

Agrio.1ltnral e-duca,ti-on facil'i.trs am: typicalily in two major arc:is:. da.ssrroam md .laboratmy. 
Classrooms often nave manr ~irmiifil- q11wm~. Laboratories \'ltl'],' widclJ hasoo on tihc in

~caoo robe provided a nd t b.e needs of tlhc load communit}•=vcd hy die sdmol Storage 

mcl worl\: areas arc p!lrt'!l of ca:cb.. 

lr=acility ocation 
Agricultural OOUCJ1tion fucilities are typically loond in ooe of four locations. 

In a s.e;parate bl.I iJd i ng1 A school fflS'l.f lravc the agrirnfrural ooocation. facilities a:s a sc~-

11r.1rtc hm:ilding or complex close tD t b.c· mrun school lmildi:ng. 'lliis ai:rnngemcn.t has rl1c ad
wnt:igrs of providing sp:l(;c forr the progrn,m to e:qxmd. rremoring no:ise and o:IOJ"S from die 

mairru school bu ilding, and providing progr:im vis:ibil'ity to the c.omrnllililf. 

Within the main build ing A sd10ol m,a)' locate die facilities within rl1e main school 
bm:ilding,usuall}'Within a 'l>'.ing housing orllC'r ca:rccr am.d tcchnfoal educati-on programs. 'lhis 

ammgerncnt :mu; t b.e a:d=tagcs of elfrcicm.tfy uti liziing the buitl'ding infrnstrnctnrc, im.volvimg 

:tgric1Jbur:i.l i:ducation srudcm.t. and tcadN:1TT; in the tol:lJJ s.::hoo.l., illi1<l provi:ding fo rr slllrring 
of spa.a: bctM:-cn programs-

With in other dieparnn HtS A school may somelimcs place the agricultnra.l c,efocation 
fa:cili:acs witlrui.n. other school areas, such a:s rl1c science wing. 'Ibis has the ad.vantage of pro

Viiding for :sh:J![ing of space bcnv«n progrnms, '11icwing dnc agric.ultnrall prog:r:am a:s m inte

gral pw:t ofthc :sdl'OoJ, and rccruiuang srudcnts wllio might lle\"Cr sc-c d1C program oth.eruisc_ 

,Ofif s c h.ool g ro1.1 nds Some progr.mt'S hllliC laboratory facifrtics orr school. farms olf the 

scln.ool cam;pm, within a short d rri,·e from the :school. Locating lilioratory facilities olf-c:rmp1.1s 
has die adwm.rngc of being embedded withln rl1e comrnum:1ty, and ma1 a llow for expansion 

of faci l.i ti.cs if the school. grounds have no additi.ona.l space fo rr cxpamsion. Using kiboratmy 

facilities that arc olf-c:rmp lls does □:1.Cll!CI that agliic.uLnuc ti:acllC'rs n.eoo. to plrui for how 'Stl!J,

ru:nts wiln be tramporn:d from the m:11in ca:m,pn'S ro ilic off-camplls site, wllikh may pro\1: 
to be costly in both amc lllilO. moncJ-

A tcadri,cr ,mo h:J.cS i11p11t into design :slio1.1ld promote ll loc:11aon t h.at enh=s i:nstru.ction_ 

Access i5 VCf}' im~rta:nt for some instrucaom1Jl arcas, such acS flllrrm m:rcl1im.cl")', livcstoclk, and 

hortirnLtt.m:. LocalloCI ca:n also c:nhanc.i: ~lllrlcnt partidpllllon by conn:nicocc of KCC'.S'S as 
rdatcd to locations of other d:isscs 11!t a ~mol fucil.ity. 

Ca1tegories of Facin ies 
"lberc arc four broa.cl c:i.regori.cs of agric.ulrural. education facilities: cla"SSroom, lruioratm:y, &torr

:igc:, and offic.dtcacbcr wo:rb-oom. Within each of tlh~ c.a.tcgo1ks can be spccialiu:dl a.rcas 

for diJlfcrcnt agriculturrraJ emphases_ 
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Classmom 
A d,mroom i:s a. facility d.es1gm,c11 for group rli\5tructiioli1!. It typically has iru:hvidua.l mrdc:nt 

dc-sl"S o r t:a'bb 11.ncl ch:airs.. h is import:l!nt for the agrkuhunl cJuC11.ti.on program to ha,'C its 

own dassroom(s)_ Experiments mll!y need to be left in pm for sc,,e:ra] da.y._·n11e room 1"11:l!Ji' 

contll.in s,pcciaJjy_od c:qu1pmc□t, such as GPS units, miuosc.opes., 11.CfU:lli i-ums, or food process

ing mxl1incs_ FFA :Kltirvitics,stud:ffllt projects_, :md rupc:ni sc:cl c:xiperic:ncc records all require 

spcda.l room arr:angcments or stoniw pki.ccs wid1in the dassroom_ 

An agrimLruu.l oo.uahon c.l:1ssliOOl1I sho1.1ld 1i:1VC :11 mi11imum or n square feet of fl.oi:u 

space pcr stucknt . [dca[ly, tln.c largest 11.g-1icuhural education dassroom sh ou.ld M\le 4 ) ~l!l!are 

fed of llloor space per studc:□t to a.lkiw for special. activities_ TI1i!i translates into h'l to I,.12'1 

square fi::ct offfoor space for :1r d3!SSTOOm d.esigncd for :1:'l students. Tab!.es and dta:irs arc J;l'TCf

crnblc to tahlrt ann dcsl--s because l!i'hcy pro,<iclc space :md flexibility for CXIJlC:Ui:mcnts, sru

clc□t pn:sc□tations, and group proj ects_. 

At least OlilC wall ohhc: cLa.ssroom sloonld be equipped wiltlh :1 wrih□g surfac.c: (chalkboard 
or wihitc:bo:u-d!)_ I □ some dass:rooms, tilu: writi□g sw-f:acc has been rcpki.ccd o r su11plcmc:ntcd 

,'ii.th a. digital intc:rncti\-c· whitc:bo:ud, such a,s :11 SMART Boam or Ocvcrtouch. ' lhis sh.ouhl 

be paired. with a digtt:lil ,<id'co projector :md intc:rn.ct-oolil□ectcd computer ca:pah1c of p l:i.}'

mg R lu-ray and [IVDs_ While: the: ~ntcractivc: Mtnrc: of tlhesc digi"t:li.11 whitcboan:k allows 

k:lchc:1"5 to more i:asily integrate: tc:dhsa\"l'f lesson s into thcir- i□s.tructicm, tlhcy ma, not b i: 

ideal for d :15srooms d111t ma.y have dllst a□d dcbri-.. (such :1s in a. shop facility) o r wi1;1.kh M'l-le 

c:xc.esc!iivc SUII g lare_ Having :i pbys_iul di:il!kbcxud or whiteboard a llows fo r im.truction to 

contiinue e\'Cll ,.-hen c:xpcricncing temporary ncm,rork or pov;"Cr ourngc:s. ][11. dassroom doc-s 
not h3Jl'C :1rn intc"racti,1e ,.-hi:tc:bowd, t~M:11 a projection sc rc:c:n should be loc:11tc:cl :so• a l I sru

clc□ts cm rnsutf sec it from whcrevi:r they a.re SC:Jtc:d. h'iatural light dm:imgh wi□dows i:. dc:

sirnblc ill tlhc: d:liS_room, but blinds or othc:r mc::1r□-'5 m ust be: a,'3!il:1hlc: to control .ligh t !C'IT.I. 

for audiovisual n"SC. Ir appl.ic-ablc, sb.ti.olil.'5 with wartcr, clcc.tricit:¥, :11nd gas arc import:llm.t acl
d"~tio:ns. to the d 11ssroom. 

Other wa.lls of rlte c.l:1ssroom cm bi: i:ciuippcd wirtlh bulletin boards md storage: cabt□c: ts.. 

:lndm:i'lln ofuscabJ.c: oolll!111tc:rsp11.cc 1100'1-'C these stor:igc C11.'bim:t:s can allmv the teacher ~o 

sct 11p ma□jpubtii,= as put of a clcmonstration or st::J.ti.oru; fo r stu.cli:□ts to rotate through. 

Somc:tim~ :1n :igricu~tnra.l cducaition d3!SSTOOm is cqui11ped wirl1 [c:w dc:-sktop c.omputc:rs 

o r classroom sc:ts of Laptops. 1hesc: compuron; slruonld be nct\;rork,cd to a pri□tc:r :1r□.d other 

pcriphc:ra.ls ~1 as SC:llil□ c: rs. \l\'i:th the ri.sc: in onc-to-Olilc: clcvia: use:, dc-sl-top c.omp-utcif!i o r 

cki.ssroom sets oll:rptop:s Illa)' not be as c.ommon 30fm~, but an: still in use: in some: d.istric.ts. 

laboratory 
Some: cl:15.-s:rooms ma'.Y ha'fc: ooHt-in lidmTfllOTJ facil'iti.cs_ .Po:ss:ihlc: =mtplcs :me those: for food 

proc.c:ss:ing,, sm11U-a:□imal care, computer tcch□ology, h)tlroponia., or llCl_ll!a.culrure. liowt:\'ClT, 

moot lahor-.1tory facilities are scp{l![lllt rooms or buildings_ With cithcramui1gelilil.C11t, :irlill ag
lia.ill:!llrall education facility c5.oould hllll'C restrooms, sinks for dc:aning up, aml a water foun 

tain_ For :ill facilitic:i; 31Pp.lic:iblc :11tiional E l.::ctrn:al Code: (NEC) rcqlll!i:rcmml:!i :a,tOCll'latli 

E:lcctri:c:1rl l n stallation Slllndan.ls, :i.o:l:l), Na1ioool :IJ.'irc Protection Association FPA) codes 

a.ad st:Jnd:m k (11021) and Occupatio□:d Safety :md Hcalth Admi□istrJ.tion (OSttA} laws and 
regul:lrtiions must be: mcL Agricu lturall c:d1.1C11.tio111 ·programs require several types oflabora

tOI}' facifttrcs_ , fabo:ratory· is :m = for incl"~Viid uatll or group student c:xpc:ri1Dffllts:, projocts, 

o r practic.e irn agri"SCic:nce, food sciic:nc:c, aquarnlture, -a.gric.-ultJural mc:chanics, horticulnuc, 

plmt :m.cl soil sc:re:ncc, anim:tl sc:i:cnci:, :md oo.tural u:sourci:s_ E:ad1 of rl1c:sc wil I be dis

cussed. in fiutlhc:r dc:ta:i.1-
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Agri science An agrisdmu laborntory is facility used in teaching the sden c and matf1 
principle· and concepts sociatc: i~th agriculture. This t 'J>C of fucili. should have 160 

square feet of floor space per student. F'or a 2.s-stu cnt class, this would mcmi 4,000 square 
ect. Trus amount or space aUows for bench-type experiments, demonstrations, and projects. 

The agriscknce laboratorJ auy need water, dectricity. and gas at each ,, rkspaa:. Ventilation 
and floor drninag:e must be provided. 

Equiprnt:nt stor11gc is nc ·ity c opes, mcasun:rrn:nt devices, and other cqui 
mcnt need storage cabinc , ideally wi tit the ability for the teacher to lock them. Dcpcndi ng 
on tftc community ,c laboratory \,i a aced cages for small anim:il aquaculture tanks, hy

ponks units, grow lights, soil-erosion cxpcrimcn t tables, a nd other agriscicn ·e- rclatccl 
equipment. 

Food science Food scimcc laboratories arc becoming increasingly popular. O ne type 
offood science labor torv includes the equipment and facilities fo r processing meat and 
othcr foods. 'Ilic otht.'f' type f facility provi es for experiments, coolang, and preparation 
of food products. tatc: guidelines houkl be follm.'Cd when ~gning and equipping food 

knee laboratories. Food safety, sanitation, and processing rcgula • ns vary by te and lo
c:ali ty and mt t be foll .ro. 

Aqu acu ltu re An fllJWl<ulfuu laboratorJ is a £acility used for providing learning experi 
ences in Ii 1 a.rming and rclat are.as. he laJ>0ratory ma}' be inside. using or vats, or 
outdoors, using nds or raceways. me progmms pair tilC prod ·tion of edible fish with 
tf1e production of vegetables using a ricty or aquaponics . ems. StiU other programs ha,,c 
llL(Uacul tu.re lxilitics to ml. fish for the pct or research industry. 

Agricultural m~hanics An agricultnral mechanics laboratory should lta\'C 1~0 to 200 

square feet offJoor space per student. For a 2.i•studcnt das this w u)d mt.'211 l,7iO to s,ooo 

i:lGU R£ 9.2 lbls lndoo aquacuflu.N! IJIClllty allows fot the pioouctioa of a v:u'lcty of spoocs of fish. 
tCO URrt SYO f a0YIIII0AGlll ·SCII NCf El n ctlN0IOC.Y PROCJIAM , 
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S:IGURE 9.3 Agtlculmnl mech2nl l:ibotuol:lcs shooJd be dcslgaoo to nllow lot studcms to rott 
S cJ In \llUIOOS muon. u~ag 1lflPNIP?I pc:!SOII ptoll.'L41~ equipmc.nL IC0 Ull 1 FSY 0 1 11 IJYARD 

ACfll · SOl Cl & 1lCHN0LOCY PROGJIAM ) 

square feet. "Ihe t}'pe of agricultural mechanics program needed b • the community will 
det:ennine tl1e design or the facility. P . ible t;13cs include woodworking and construction. 
metals and wdding, far~ engines and h draulics, mall engines, dectrici . ; plumbing, con
crete, and paint and bodywork. E h type require :1 d it erent 1:i:yout and diCfercnt equip
ment :md tools. Adequate storage for projects, tools, :md supplies is a necessltr An agricul
tural mech:mi<:s laboratory must be designed with student safety in mi nd. Building and fire 
codes must be adhered to strictly. tudcrit health consw:lcmtion arc important wf1en de
signing itgrlcultura.l mech:mks facilities. Oust,, ldJ n fumes, lati le organic compounds. 
exhaust fumes, and other contaminants must be properly handled. 

Phipps and Osborne: 1<JS8) pro-\'idcd useful guidelines foc designing an icu1turn1 me-

chani labor.itory.1he c:cntr:al rtion of the laboratory shoold be clear to llllow pxe or 
lar projects. n o~-erhead door a l least 24 feet wide and 18 cct hlgb , ·u pennit tractors 
an so.ch to be brought into die faci lity. rcgular-srr.cd cntranc.e oor hould be pro\ri.clcd 
so people can enter and exit wi thout ha,ing to opea the overhead d r. The ceiling should 
be 20 to 24 feet high. ncrcte 6oors provide or numerous uses of the space. Toe dcctri
ca) wiring shooW provide or both no- and 2.10- It current. Depending on the cqwpmcnt 
need.;, thn:c-plmsc current will also need to be provided. An outside, fcnc.cd-in patio can 
provide both ~,-ork and storage space. Inside and ou • de water scr\ri.cc, induding appropri
ate fiooc dr.1ins, is needed for many projects. 

Horticu lture I lorticultural laboratories include grcenJ1ouses, head.houses for prepara
tion and sales, indoor or outdoor landscaping arc floricultnre areas, and aquaculture/hy
droponics areas. (Nole Depending on purchasing n.-gulations,gn.-cnbouscs arc sometimes 
cbignatcd :IS equipment rather than facilities.) 

A primary greenhouse sh uld be well constructed o f gl or hard plutic and ha ·e 6o 

square feet per student, but no less tha.n 1,6oo square feet toul: ll1e hcaclhouse shool ha,,c 
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J:IGURE 9.4 A hcadbousc With pk:ntyof 
tkspa.c:c allows students to cas!I)• 2tta 

flowets. C0URl l SY Of LEDYARD AC · SC:IENCF 

& lKHN0lOCY Pl~\1-t) 

10 SC)t re feet pc,- stuci.<.'flt, but no ks trum 1,1,;o sciuarc feet total. l11e agriculture teacher 

must decide on bench :arrangcmen t, drainage, \'r.dkwa)'S, the watering system, and the tem
perature regulation «rm. Olit is almost ah,'ll a limiti ng fac.tor,but in all ckcigons, func
tiooality as a teaching facili ty m t take priority. 

Flori ulture can be taught using a classroom or die hcadhou~ but n:-qw res some spc:cial 

equipment. Various-sized coolers 1UXI dis a_ c:t:Ses arc occcssaI}' to maintain the flowers and 
plants. torage cahi nc:n; arc important fo r the care and maink'na.ncc o tools and equipment. 

Landscaping fucili tics can be both indoors and ootcloors. lndoor faciHtics can be used for 

water garden displays, displays of landscaf)1ng material , and construction or items su h as 
g:u.cbos. I dolly, an outdoor landscapint laboratory will be at least one re in sfac.. l11e an:a 

can be sectioned into smaller ~ots as needed. Foe many agricultural education programs, the 

school grounds or a town pa.ii becomes the outJoor landscaping laboratory. \ ith thi ar
nmgcmcnt, c:irc must be taken diat tasks and projects conducted :ire for eduaitfon:i.l purposes. 

Plam and soil sc.icmce Land r ries ma be localr:d n thcschoolgroundsor ad· 
tan e from the school. These may r.ingc in • zc from :is little one acre lo 100 acn:s or m ore. 

J:IGURE 9.S An outdoor landsc:lplng lab
otatoty can Include both la11c!scapes a11.d 
hatdscapcs to 10'. • students oppot1U1llncs 
to ~lop sk!U, tclatcd to pbno111g, Ins Li
nou, 3lld malnrenanct.. (COlllllfSYO~ I ~0YNI0 

M.lll·SCII NC( Et 11 CHN0LOCY PROCIIAM) 
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Land bi.born ries an be ust-d for a varicty of purpo • i nduding production of hay or corn, 
serving a test plot for seed trial a school garden, or agrisciencc l'C'SC:lrch projects. l..afgt"r 
land laboratori<.-s rn:ry also serve as moneymakers for the agri ulturnl education program. a 
supcrvisd expcnena- for students, or as demonstration plots for agricultural produ ers in 
the community. me programs o~rn the Ian ting, ti Ua~, nnd harvesting equiprnen t them
selves while others contract with community farmers for tfle"SC savkcs. Land btbo . tones 
:IJ'C most useful wht'n used for J't'ar-round agri ultunal education inst:rn tion. Best utili.7.a
tk>n rcqujrt-s summer employment for the riculturc tt-achcr and extended das periods, 
such as in block scheduling.during the school year. 

An i mat sde nee Animal science laboratories range in size from what is needed or l10us
ing . mall animals indoors, to barns for animals, to sc\t:ral acn.-s for livestock grn.'llng. Some 
programs c~-en include small animal grooming and bocarding fucltitie , offering students the 
opportunity to run a "doggie cla~•busincss from the sd100L Animal faciliti must fol
Jm.,, healtfi wd suety guidelines in additi n to humane animal--care guiclclint-s. Provision 
must be made for food and water, meclkaJ ca.re, waste dlsposal, odor control, and dispa-
sal of the animals at the end or instruction. Note that when housing animals in th<' class
morn or indoor laboratory, any tc or local indoor air quality rcgufations must be f◄ llowed.. 
Working closely with area vctcri nary profo sionals c.an bdp lt-Kh<'rs dt'v·dop facili tics :md 
management plans to account for the hra.td1 and wdl-being of ti,e animals housed in pro-

am licilitics. Consideration should be gn,:n to external ccss to the animals for fcod.ing 
on \ ·cdtcod , holidays, or inclement weather clays, so the studcn ts or alf res-poosjbJe ii r 
fc:cding am do so witlmut needing access to tltt' entire school building. 

For morcdctaiJc.d guidana: on appropriate' housi ng. hu_b:mdry,hra.ttfi care, and biosccu
rity fo r agricultural animal ease sec the C11ide far Jiu Cart nnd Uu of Agriru/Jural A ni,1111/s 

in Researr.b and Tead,i11g, pGblishccl in 2020 through a collaborative dTort or the American 
Dairy. dcncc sociation, the Amcri an ocictyof Animal icncc:,and the Poultry ciC'ncc 

ssociat:ion (avaibhlc at https:/lwww.:a .org/scnk.cs/ag-gwdc). l f }'OU life tt~.1chmg in a 

facility that uses sm-all animals commonly used in laboratory animal =rcl1, pl<"J.SC con
sult t11c :monal Rcsc.an:.h Council Guid, far tht Care and Use of J .aborator)' A 11i1Mls, 8th 
ed. {2011; :rv:rl)abk :1t https://,w,w. _orglthe-guidc/). 

l="IGU RE 9.6 TI!l3 dtlchn coop 11ot 0 1 I 
_cn-cd to hclpffl.ldmts dcvclop skslls In an 
anla121 ~ IJCI? cl:ts-, but aho W1lS uttll:a:.d as 
part of the Ledr,ud Rcgtoo21 FF :S LI ng 

m! (»OJOCt ln ldt they nlscd l:t -

Ing hens to ptodua: eggs fot a local fi 
bank. (COllRHSV or U DYARD ACIIJ· SClf N 

II f'I CH I OCY l"IIOGRAM ► 
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r1 G URE 9.7 Some anlmal laJxJt2 ty f actlmes 
focus on tht ca~ and gtoomlng of compao
k>n :ullm ti jl1tt of a VI: ltuty SCJCJICC 

cowsc. 1b • dog g1oomlng fad ll , plctmed at 
a Coonccr1cut lllgh sd100 , lows students to 
COfllloct wt1h anlmal SClctlCC conccpu dut :u-e 

tcl~'2ltl to the 11tb:111 and subutban COITTIJWlll

ncs ~ by the piognm. 

Natura l r~s,ources atuuJ resources Laborarories inc.Jude hlistm tree anns, maple 
sugar hll hes, ,iildlife areas, pond , rh-crs and streams, nature areas with trails, 2nd timber 
production areas. ' these labor tori cs are cxcdlent for teaming with other higi1 school teach
ers and ~,;th middle school and elementary school te.ach.en.·n~ laboratories, more so than 
other.;, require ·gruigt: and learning stops. A !turning stop is a location in a lab where stu

dents stop and read information, do a task, or obscn-c i;ome. p~nome.non. tudents can be 
in.duded in the creation of le.a.ming tops a one. way or luring responsibility or rurati n 
ofhbor.ator}' acili ·cs in the agncultult' program. Land born.Lory racilities should be de
s;i ed using a master plan to build in as many learning experiences possible. 

Storage 
Agri ultural cduc:i.tion programs n~d an assortmentoftools,cquiprne.nt, totboo • l!Udio-

visual , rcsoun:e. materials, and consumables. Wl1en not in use, these items must be pro 
t.-rly on:d. A stomgt Jiuilil i a secure location where matmals and equipment can be in

~-entoricrl, organized, and protected from I and damage. toragc ocili t:ics in agricultuniJ 

education include ~paratc rooms, as~ d i ' cabinets, bookcases and racks, lockcrs, and var

ious tyfl(S o sheh,i ng. 
lhc agricuJtural education classroom h uld ha stomgc for textbooks and other rc

s:oun:e.s, FF: materials, msdcnt supcrviscd c:~rk n c: record books, and stude.n t: note.books. I 

die classroom is ckdkatc:d to a specific foo tion, h as agriscicnc.e., then I king storagt: for 
frequently used IDOis, equirrne.n t. and consumables mould also be provided in the classroom. 

SC'j):lrate. storage room is lx.-st for tools and equipment that are valuabfo used infre

quently, or bu]l-y. A guidc)inc is to baVt' to to 16 square fcct of storag-c e per student. 
\ all :and cabinct storage 10uJd ha~-e tool sil uette so the agricultult' tc:i.che.r can easily 
sec if any tools arc missing. 

l f possible., :inning for :tJl area for st::uclcn to store a change of clothing and shoes i 
~pful in the agriailture. program. Ch-i:n that students m:ty frequently be outdoors or get

ting dirty through the planned learning a t:ivitics, provictmg stude.nt:J; kcr space to st:occ 

a change of do hing anti shoes can ensure studcn are pre cd for a varirty of hands-on 

learning activities at a moment's notio:. 
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Office/ Teach.er Workroom 
Dedicatro office spa.a: a llows the agri-c.ultnre reacher to be o:rganir.r.cd, pmfoss'i'onaJ, 3Jld re

sponsive to student am.I com munity necd-s.. E.'l.cl1 agriculrurre 1t:1.dlC'r sbouM. ha\'"C a minimm:m 
of 1:110 square feet or offlllle splOO.c.Teachcrs cm shaJrC oilf11C.e a:r.cas when a school has :more d1:rn 

o□c agrirull:ure tc:achcr:. ' fhe oilf11C.e cm be combinci:I with :11 wm-b oam or co:□frrem:c· room. 

·nlil :11 teacl1i:r office i:acl1 agriculture tcadi,cr sh.oukll h:ue, at a minimum, a d.c!il, :11 desk 
chair; a worktable:, computer with i□tcmct a:a::cs.s, 3Jld a. lil'ing cabinet_ll,e office should rui~-c 

a:t least one tdcph one wii th an outside lilitC. A tdeplu:mi: on cadn clc!J:: is. preferred. An ag
riculture teacher is. rcqni:rcdl to com 111.1mrCLte with employers_, ad l!llt agricu.lrurnl educatioo 

st ucknts, ·su1P1~1'icrs., 1md oth.cT&. l h is. j urtilics :m agrocul.tm-c tcadu:r h:rvmg 11:n outs_ide line 
when other tcacheli:S may ooL 

OR.GAINIZING AND MAINTAINIIING FAClllTIIE.S 

Facililit:5 shonld be properly oig:i,ni:,m -:md maintained to ass1m: t~ir i:ftliric-□t use m11.d long 
lifc. . .A nc-;i.t facilit)• represcn B thi: agricu.lture tcachcr'(:s) and program wcll with ~ pubroc 

who:scl:'.5 it. 

0 r,gan ization 
Agricultural cducrtio□ &ci li ties should be org:mi:,.oo for dfecti\,: 3Jld csJJici.C'l'lt instruction. 

In additiiot11, th.cy shoul.tl. be mttractii,-c a:ndl profcssionrul in ap~c:i:. Agri:co.lmTII.I edm:ru

tion faciliti.cs may be used bJ• the comrnulili.ty more ofti:n thrun other school instru.ctio□a.l fa
cilit ies -:md C3Jl be good publ'ic :rckttion'S tools. 

'Du: state m pemsor of agrirultun!I education in each i.tati: , .,.;ill lik.d}' oo.ve sample fa

cility pLans fur v:uious cw-ricl!llum oftfcrings. Safety is a. m:ijor conc:i:m i:□ cstabl'i:s:hing facil.i
lies. Plan door.;, windows, v:i:liltil:i.tio□ systems, and other fnturcs to pmmotc srud.cnt and 

teacher s:afct}'. 

Mai n t,enan ce 
F.quipmc11.t 11:□.d tools ml!l~ roroivc both d:llily a:nd periodic mrui:□te□mcc. Daily m~ks, such 

as clc:tlil.i□g, dna:ki □g for 'lli-c:rr -:md k3.1:, :md storing properly, hdp ma:i liltai □ 11ppc:i,ranc.e and 
functiiona.lity. Fhiodic. m:Jli□:ti:nancc s.chc:dnlcs sh ould be followed for ·rcphaciog p,ans, l.11-

bricmting, m:oo □g :1.djustrm:□ts, and cbnir:ig th oroughly. Wcll-ma.i ll! t::rincd equipment moo 

tool's ,.-it[I. proride year.; of qua.liq, service. Often tl1c rnrunlcrilruncc of tool's :indl equipmrnt 

is i1i1c.hrded :is a c.ompcmelilt of cunicul'um, bnt sometimes agm.rnLture tcacheli:S will need to 
conduct ma1nrenmce activit ies. outside of classroom time fur dlicielilq' 1!llld stuck nt safety. 

UP DATIi NG FA!C lll lTIIES .AN[) E1QU I P'MENT 

A n:pLacctnN1t :md. upd!a,ti:□g plrui ~1ould be dc,doped fo r the facilit}' and equipment. 'lb:i~ 
" 'ill ex.tend the lifc. of the facility :11nd! cquipmcm: 11,•hilc preventing rlu:m from becoming 

completely ootdatcd. l.ocall &tate, :ind. fedcral fimd.ing s.omccs " ill have v:uious n:quimnrnh: 

for documenting the need fo:r new o:r rcplac.crncn t facilitil:'.5 and equipment. lli!C agri:cnlrure 
tcadn.er shouM. dc,-cJop oni:-, d1n:i:-, a□cl fivr-)1:lli pkms. 

1Ihi: one-year pla:n should i□duck uti:m~ :□cc-ded immcdia.td'f and included. i.□. the bnd_gcL 

'It is goocl to hare :iddit ional items ilil t h.c onc-y,:a:r pkm ilil case more funds bi:c:omc awil

:ihlc duri □g OT at the end of thi: sclnoo! year. Siafi::ty equipmi:nt, sucl1 as eye, hi:11:ri □g, a□d 
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body 11rotec.tion, should be rep b ccd 11.□nually. "Ube three-year plan ihould include re1)lacc

mcnt itclilil'S ms ,.-ell as i~ ms needed for □cw cunicul3!Ji thrusn;.1]11C fi\'C-}'l!llT plall! should be 

a C1pital irnprn'i'Cffle□ts pla.n tltat wi'ID give sdoool admi□fatra:to11, and d1C school oo:m:I time 

to budgc:t for la.rgcr-oqx-□se items . 

. ACCOMMOD1ATING ACCES,S, TO FACILITIIES 

It is import:mt to c nsmi: 1'3.borntorr facilities c.an be made aca:ssihl'c to all :s:tude□ts. l his ~y 
require l!rp<hti□g facilities to include ramps, widening doo.- opcniag.;, or more sparing hc
tweelil t1hlcs or equipment to allm.- fo.- increa!ied mancuvcrahility. Accord.mg to federal bw, 

lbmin_g activities mus:t be roodc xccssibh:: fo:r srudmti;._ Work wiith 1o ur special education 

department :md li l!l.iMi□g :md faciliti:($ m:i,n,agcr to dctcnniru: appropriate xccss to )'OUT cx

i-mmg laboratory facitrtie5-. ] f }'Oil a:rc in a. position to cksig□ new fudlitic11_, be· sure· die: arclilii 

tcct with whom 1o u arc worling accounts fo.- a.cci=s:iibility in tf11C dc:sig□ . ]R.csOWiCc:s rclatcd 

to making 11.grirnLturnl cct lllil?Jile□t more accessible for people with ph1-s:k:u. disabilit ies can 

be foumd from tf1C N11.tronal Ag.-Ability Project (202.1) at www.agrn.b ility.org. 

IIINVIE.NITORYI NIG EQlHIPMENT .AND SUIPPLI ES 

Alil i,w,e.n:torJ is 11 complete· list (by kind and □umber) of equipment, tool;;, and supp lies. An 

im1C□rol}' sool!Lld be tal."Cn ms rocm ms possib'.lc upon initia] cmplo)'lll'le□t :md yearly thcn-afn=r. 
'lh c results :shD111d be communicated. to admb:ustrators. A samp le inventory fo:rm is shoM"I in 

Figure 9.8.1hc· tcaihcr can U!lC thii'S fum1 when wa.ll;i11g a.rovmd ,icwii□g the items.. '(hen, die 

i□for□iMl.ti.cm can be c□ltired. i□.oo a computer databrusc· crc:i,tccl in ii sofn.-are progrnm snd1 as 

Microsoft Exe.cl or Googl'c Sl,,ccts. Note: that in addition to counting the number of items, 

doc.m:mcnting their colitdition a:□d US!Cfi.ilncss is ako llC"(l.CSSary. ltcm!i that are ill! less than cfc

si rah lc: c:omlition should. be repaired. or replaced. Consid.cration :sh ould lie given to gctti□g 

rid ofi.ti:-ms tf1a,t \«re not used die: previo us:,= and arc not anticipated to lie 11'5Cd the next 

1-ca:r. . ot o~· clo these take up space that could be used for otha pmposc-s, bu t they cOJ1-

trib111tc to :l!lil environment of d u,ttcr and disorgmizafion .. 

S.AFIE.l""f IIIN I NISTRUCl"IIOINAl ENVIRON ME NITS 

Ali.I agriculturall facihtiics roqwrc safrty be practiced.. ap ty is tftc reduction of ri,sk 11.□d of 

die: lik lihood oil" pel"50Jl:11I injury. Many items used in the agri:rnlrural cduc:iition rnrricul'um 

CID cause i:□jnry if mis:uscd or if safety is not practkcd. Chemicals, pm.-cr tools, hc:Ny ob

jects, pind1 ·poi□ts., electricity, motoriY.eo. 'i'Chic.lcs, hot obj~m, and m i.malls alil have the: po

ti=ntial to cause injtH'}' or rurlim to srnrlents.. 

Safr,ty i,s 11 vital cooocm fo r the agri,i:ulture teacher: lristructioa,al tim e must be: derotcd to 

safety i□s,tru.ation so :studm ts botf1 k□ow- and. practice· s:i,fc habits. Safety equipment m1JSt 'be 

·provided in vro:dcing cond.iiti:on and its use s tric.dy em.fon::cd. Finally. tflC agri:ruft:un= teacher 

must 'be a role modcl ilil the use of 511.fc practic.cs .. 

Agrn:nlture tcatl1ers r:m.y lie: held l'iahl.e for a.ctioos tfq mayo.- IH:l!f not tal-c mtlilii□ die 

dacs:sroom a□rl . bboratory (L.cc, 2000). An agricnlture tcild1.c:r is expected to do ,.-Ii.at a rca

som.lc,-prudcnt pernm would clo. "he: n=aclilicrihould pro'i'i:di= i□stru.ati.'On and pnoclicc in die 
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IINVIE.NTORY FOIRM 

School ~ r __ , _ _ _ 

Agrioulrure program ________________ _ 

Perso n completing orm ______________ _ 

Number of Model NoJ Used L1st Year or WiU 
Item Name and Brand Items Serial Ne_ Concf11ic:m, Be Used Next Year? 

i:IGU RE 9_8 All IIWCllllltf foi-m fot equtµamt, IOOls, and mppllcs. 

safe use of CCiJlllipmmt, tools, and supplies. :Vt is advisable lllu:t prior to any srndca,ts i:ntcring 

a, lab1m1rtory,' facil'ity. they h:i,vi: n:cchscd i,mrnction in safety aml have passed a, safety llmovfl
odgc t1:'st. Documentation must !Jc lkpt that shows studlmts hm : pas=:!. a safety knowledge 

test 1L!"ldl lm'C d.c:monstrntal safi: operation and pnoclliccs_ Safety guucls rund i:quipme□t must 

be i.nstaJLcd, and s,rudoots must undcira,tand their use. '[bols and equipmi:nt mus,t be proper~ 
ma:intained o:r mh:n ont of use 11ntiJ ropain:d_ :!!,mall'.); tools :md c-qniprlilCfll shou&I be m;ed 

for des:igru:d p111:rposes. Other ll5CS may pl:roe stuclents :rt ri.S:k ofharm OT injury. 

ll:achcra arc responsible fo r d1i: safety of d1dr stnd.i:nts_ Many teacm:r actions rumrl prac,
tix:es contribute to a safe instructional i:nviromnoot. Lee (:woo) smmnari:,,cd these into 10 

c:5-scnti:IJI safety practices fur tachi:rs (sec lwlc 9_1)_ 

Power IE:quipm,e-nt Safety 
Power i::ciuipmcnt presents srufcty c.on~dcrati.on'5 for the eyes, haring, md the cxtn:rnitics_ 

\illhct.hcr using powcr h:md tools OT tugcr st:irliooary power equipment, students mu"'51: fol 

low mfr prnclkcs. E)'I:' protcctiolil is. lilOt ooly importlllilt for ilii: person opera.ling ru tool !rut 
:rl!so foT those in the i1mru:dii,a,tc :rn:a.. A good p:racti,c,e is to require d1i: use of i:yc protection 

:rt all limes with.in the labornitory spoci:_ 'Dfrs d.imiootcs stmlcnts' forgetting to put their e)T 

protc:ction on md tlie ru:cd to clc!liine die dh;iding line for when i:yc protoc.ti.on must he worn_ 
Hc:rring prollcction i'!l import:ant foT thc-srudi:nt operating a power tool or powi:r CGl!Li~ 

ment It may ml!so be u:qu.in:d fo:r those ,.,itf,in die immcdi:irtc area. Tceruigcrs m:ry not rc-

:rl'i.u: dte c:xtea,t to which c:xipoo111:ri: to loud noises cm cause damage, so it is a i tic.al that the 
:igri.mlture tcxhcr be ru role modd and rnforo: use of hicmi ng protciction. 

Of-h::111 o...-erlookcd is dte nc:cd to ka:p long lmrr fi:om cont:r ting moving surfaces_ long 

hmrr shoo.Id be pl!Ll.led back or put umlc;r a hat so that it ics no:t loose. 
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TABILE9.m 

Safe ry Practices in Agriculm ra l EducMkJn, 

Praclice Ex_plamtl!icJn 

P l ai1 a11d ptlli:IICe. 
Instwct Sladmts. 

1hlmcis soould µ la11 kl:nnl□g attMtles and try out what 511Ude□t!i wtll Ile dot□g. 

1hlmcis soould Lltsbttct S1IU:dl!nts In potential da:ngcx to a\'Old and we p1111:110Cs 

to !o!Jow. Dooumanta:tlOJI Is ctUlcal. 

Supet\'151? the leum11ig e:□'ltto□rocnt. 

Keep Ill) the factllllcs. 

Be a. good =mpJc. 

Use, safety clc:ump matctlals. 

KJww md fo11ow ocbool pollctcs. 

O:bll!ln ptofcswrw cdu01.m1 llabll

llf l11Sllt:111Ci!. 

Be a. good hoosc.~pi:t. 

R,st e:rnei:genc.y nambcr.;. 

11:a.cbeis should always be pt;:scnt 1,,nh theft m u:lr:nts and be :utr::ratlve ro \'lll!lt 15 
ha:ppenrmg In du! lean\'lng e:mrt1omn1mt. 

T'cailleis should l::ttp l:lbotal:oty .facllltli:5 cle3Jl, In good 1epa1t, :md free, o f poten
tial hll7..3Jds. IB'tol:r:n C![lltµme:mt, dangcwus du!mlcal~, a□d safcty ctc,1.::cs should 
a1W3f6 be, dealt ... 1th pro(!Cltly. 

'11:a.cbeis should sc,t a goad =pie by dtcss'IJJg :md gtoomlng ptopctly and \fll3t
lng ptopc:t plOl'«tlon. ·1:oey should nc:~t ,101m! safcty ptoa::dlrtl:i. 

1hlmcis soould ba~--c the 'a{lptoptlatc cleanup 111l111!ttals teadlly 1Mlllable In ca!il! of 
an ao:ldent. 

1hl.dicis soould koow a□d follaw scbool pollelcs. "llhc bazatdoos wash:: o lT1ttt 
sboold be ash!d to tc:\'1C\'f the labotatoty :md tt!ac.hl□g c.ooll::nt . 

AU maratots need to ha,~ l□sunmic co~ tb:l!t µ mtcr.15 them wli:111: the aJe 

c.oodncung thel.t pofc:sSlo□:il duHl!s. H~t, lmmtan« docs not pso-Mc, ptomc-
1:lrm lf tbc teachot 15 negllge:11t. 

K~ng the clasi!OOI□ and Ille l:lbotlllDty 111 good. rondluo□ helps arold 
some: hll!lfilds. 

11:aclJCis should post e:rnetg,ency tckpbonc num.!Jc~ □i:at :ill telephones. 

O ther sailcty a m~dcrations around powcr cqui11mcnt include proper c.lothing md foot
wt:JIJ" ',md remO\'l!J ofjewclry. Sweatshirts with long hood strings, long necklaces, :md \'ll:rl

ous rings o.- 11im:ings can cause !13.fcty oooor:m s when wo.rkiing wit h tools o:r animals. \11/hc:n 
,...tl'ding, it i-s import:mt truit in addition to Wl:'l!ring appmpricll.tc weld!ing coats or covua!Is, 

stndmts wear cotton o r wool-lba:scd fabrics, as ma:nHrnoor: fabric ble nds tend! to be highly 

fl!ammable. Students slmuld ml~ b e, awaR that slick-bottomed shoes :ind open-toed shoes 
are not 'llf'l?ID))ri:!Jte for the laboratory. 'lherc mmy be inst::rnCC'S when athl.cl:ic foo~ is :Ill~ 

not app ropri!a,te. lltc :i,griculmre tcochi:r should comluct 3! safcty im'C'□-tory to identify po

tc,ntial d!angcFS a:nd ha:7..mls bdore us:ing labor.1rtory instruction. 

Chemica l Stora,ge 
Chcm i:c3!ls are used throughout the clllriculum in agnooJrurall o:l11icatlo1i1. l l1c agri:culrure 

tJ:acncrS:bould be, trained in tihc p-ropcr storage:, handling, :md Ilse of all d1c:m.ic:als IJSOO in die 

p-rogram.. A system sho11lcl be cgabl:ishod for filing Safety .Dam .Slm!IJ (SD ~ :ind for cnrur

ing that ou.t-of-da,te chcmi:cal's arc mno:-.e,:I and properly disposed of. Prc,iotrsl.f biowlil as 

btcrw S3!fcty Dara Shecti. (MSDS), the SDS include i□-fonnll!ti'On abourt h3/ZllJd.ous mate
rials in a consistent, cll!lil}' umlcr.tood fonoo.t. For more· on whll!t information can be found 

on m SDS, please \isit httpsl/ www.osha.gov/s:ltcs/c.lefaub/ files/pnblicati:ons/OSH:A1~J+ 

p,:lf (Occupa.lionaJ s.afc,ty and Heallh Admi11istn.tion, 20a). 
Olftcn, facilities and 1nai111enmcc d.epart:m l!□ ts in ~ r sdmol &strict will reqlllCst a c.opy 

oftlu: SDS be i;cnt to th enru, and a bimrl.er ofSDS be kept i n the locJJti.on where the d1cm

icals a:rc stored so lrnlt in C\'C'nt of a spHI o.- cxpCl5UliC, the SDS 3!JiC readily access1ble. Lee 

(woo, p. 77) gare lih.e follm.-ing snggestiom for p-ropcrly storing dJemicafa: 
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~IGURE 9.9 hem sucb :as pes-
nc1dcs should h:l\'c 1hci? own loda11g 

r:igc I Jet dJat Is designed to l10lC 

them ptopctly. 

An appropriate torngc area should be rovidcd. Often known as tl1e stockroom, th is 
= hould be locked and kcpt olf- 1:i mits to students and od1er school personnel. 
Only compatible chanical.. should be stored togetf1er. orne d1cmicals :ire incom
pati blc and will react \,j_olcntl y i r tl-u:y COll)e togt:thcr \'ihcn accidentally spi □ed. 

Chemical c:ontaincrs should always be labeled appropriatd . cmkals d1:ttarc un
labcl imitr trouble. 
Chemicals that arc corrosi~ and flammable h u)d be s red in appr ~-cd fireproof 

c.abine 
AJI containers should be properly covcRCl.1ops should be appropriate Ii r the ma
tt.'rials being red. 

Safety Equipment 
It is important that studc:n ts have :access to and use proper safety ctJui pmc-nt. Lee (2000, pp. 
79-8<> g11vc the: follo~'fing recommended safety equipment list: 

Emc:rgcncy eyewash c-quipm nt-A hand.held \..-ash bortlc that can be disposed of 
after one: use is likely ~ ~veral are needed in each laborator :lt'C'a. 

fount:un, pcnnanc:nt-ly mounted, may u rk well (minimum of one per labo
ratory, witf1 additiooal founta.ins in larger labonttorics). An :utrmath-c i a uni t t hat 

recruin:- no plumbin and uses a special eye, 1 solution. Ertl1cr should be: apa
blc: of flu lung both eyes at the: r,e ti me:. 

Caution.: Kup t)'ewosh fadlitfts dean. , 1/J:roorgani.mu thal cauu inftrtion am build 
up in facilitits 1ha1 au not properly m11int11iluJ. 

Drench ow«-fre-cstmding or n untc:d (minimum of one per labomtory . 
Fire btankrt-fibcrgl ; 4 J >< ;g inches (one: per laboratory). 
First-11id kit-metal inc:t complete wi.d1 standard fin.t-aid supplies (one per lab-

oratory . 
lethered buo ring (needed for aqua. ulturc inv lving pon , large: tanks, :md 

strc:ams)- ropc lO fcc:t or longer attachecl to stun:iy post ( one: per rksite or tank). 
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San itinn,g go,ggle cabinet Wiith goggles,-w:al1-11101.1ntcd, with 1.1~traviiolct L-amp; 

10-goggle minimum capacity (one OT more per laboratory). 

Goggles- dear, sc.rntco--rcsi50!:nt (oor: pair fo r each :studcu t). 

F in! crl!inguishcr----1 laloll! or dry chcmi-ca.11 charge (om: or mo:n: per labor.i.tooy). 

Partid e m:ulcs-oolk CjU3.l"lt1ty. 

S:nrty 51:oragc cabim:t-appro\"Cd doub lc--Wll!Ll construction; 18--gaugi:- \'>'!! ldcd stce:I,; 

mustc.onform to OSHA regulatioas (one per Jabolialory). 

Sand buck:et-metal; lli,vc-galloll! size., \11th ~ (one pcir ki.bo:rarory). 

Smob: o.r h£a:td'ct£1lfnr~snmd:rrd detcctor(one per lal.JOJ11r1Drji'). 

A:EJ£Ons-vinyl, rubbelii.u:dl, OT leathcr, depending upo[I d1e l'C!."Jl-liremmts of th e labo

ratory (oor: per -stlrrdent OT 20 pc.I" labomtm:y, dep::ooing on the nwnbo::r of -stnclr:nts). 

Sirfety glo,'CS-<lisposablr: ~tc:i: glm'C'.S (quantity supp ly for laboratory},; lcad1er glo\'CS 

as appropr:fate (one pa.if" l!lcr student or 1 0 pairs per .IM10ratory, c&:pcrid!ing on d1.e 
numl.ir:r of :students). 

Trash 11on.tain er5--mc<ta.l- or pkislic-linecl; 10-gallon si.u: (one per \>'Orksta.tion). 

Broom with dusqian,- for deaning no.nfomudoos -spilt-s (one sr:t ·per worksllltion). 

1itts-mom:Ji1,; used for h:md ling hot matr:r:i :d!s (one pair fo:r each workstation). 

Sd"ctycdhartis----wa.1-nmuntr:d signs or crullits approp.r:iatt for lal.iorator, area. (one sc,t 

per labo:rato:ry). 
1Cleanup li."13,---approi,--.::cl kits fo:r caustic, sollrent , :md acid sp:i I.ls (one of each fo:r C'J,ch 

.laboratory). 

Other ·s:ilfcty cquipmcnt - :i;s; needed for laboratory :oclli\<iti e!l. 

Van d,alis mi andl Violence 
Cltisroom r:oorrngcmeC1t techniques are d'i.scussr:d in Chapttr r,c-"[here a:rr: additional co□,-. 

sidcn!liollS :rcgaming s tmlc:nt ma:oogcmrnt in the laboratory. [n all c-ascs, t li.c agrirnlrure 

teac~ir mll!St follow local p:roor:d.= regarding riolcricc, vandalism, a nd :studen t behai,i,:nal 

·problems. Saine srud!crits ma1r be ·prone to thn:a.tcn o:r cau'SC bann to other srudmts o:r the 

teaclh,cir. l heS!C stud em.ts may be c&:nied acc.css to tl1e l:ib o:rnrto:ry. Vmdalism C3.llil render some 

cquipmcrit i.nopernb~ :md, di;Jm1ding OJI budgets, m.ot repairable. Vam la.lism also di!lrupts 

Ifie ru::sthrtks of tlh.e L'llhorn.tor}' a:nd iflcft untlic-atcd CUI lead to further wndali!lm .. ·[hcft, 

bes.ides being illegal, creates :11 lilr:cd fo:r expc:m.'Sire replacement oH tcmi; s tolen arid disrupts 

lcarming, ai; stud.ea ts may not be ahl.e to \>'Ork until utr:ms arc replau:d. 

·1~ a,griic.uhl![rr: teadlC'.r C3.llil take -somr: actions to alleviate potential wnckdism and vio

lcna: problems. First, rooli; aoo. otli.cr IIOO!tcri3!l!s shoold be kept ilil locked storage rooms or 

cabi:nc:ts. Stt C h-aptcir u far ruggcstions on crid -of--<:lass cleanup procedures. Sc:cond, the 

ki.bo:ratOI'}' should be ll!ITmgcd 'SO tlhc teacher c:m 5c-c a.U stlrrden·ts 3J; tiliey work. Am.o. filMIII}; 

Ifie ttachcr shoul'd nc:v-cr leave the labo:ratolij' orc.las-sroom unsupervised_ I lr1he teacher m.l!lst 

be out for a time, anoth er licensed agriculture· tcachcr-shoulcl be in the room to rup,cn'i-sc. 

REVIEWING SUMMARY 

Facil'itic:s are impo:r:t:ant for in-structioo ilil agriculrural rol!IC3rtio:n_ ~lhe facilities ffl l!['St match 

Ifie type and 'Size of progiram the sd1ool and the community ru:ai The a,grirnlt ural c:cfuca.

lioo program pla[I slhionkl guide the facilil:j,' pla:□nimg, ma.intcn,ancc, md 11p&at ing proc<5st:5, 

usimg th e Nati.oi;w Quality Program Sta:ndards li an cwfuarlioo amd plannimg tool. Building 

agrk ulrural r:ducati.o lil &cilitics i□rvolvc:s input from the oommu m:it}', school admini-stta.to:ri;, 

1111: agnmltm1: teacher(:;.), archutocts, aoo. othm. 
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I-our types offuciliti.cs :ire typically found. in :m agriculrural cducatit1n prognitm. One or 

more dlcdicati:d d llS~Ollm assi~t ia the: instrucJioaal program. Laborr:ito.i:y facilities arc a must 

md need to match the im;tructional progr.im. lhe :i:gric.uLturnl i:ducation program requires 
storage facilities fo:r the van.om; c:quipmcat, tools, aml ruppHcs needed fur the imstructional 

prognm_ F"1n:J1Ll]i', :m olllia:- ,md 'l'iu~c facilitate the: 11glicullwic teacher doing thcir joh 

O~lili'Z:llioa of agriculturrral education facilities :rids the: instructional. proccs,; :rad gives 

them an attrncJire and 11rofi=iooal appearance_ C3!rcful thought must be pnt into, whc:tbcr 
the f:aciliti-ci. will be dcsigmxl for a one--tc:achcr or multiiplc--tcacher agrtrnlrrur:al e(hrcJJtlion 

progv::un. If possible, the dcsLgm sh ould allow for future addil!ioos or modificatio:lil.s as the pro
gnun foous expands o:r daam.gcs_ 

']he agri:cnltu:rc: tcad1cr is respo11sible for selccti:ng and ordering equipment, tools, aoo 
suppl'ies. l!Jsing local su11pli.crs is good for pmitivc public. rdations md comml![□ity support 

bu t may not :J!h.r.rys be possjb[c or a lJowcd. l hc teacher is :Jil:so: responsible for tlhe mainte

lil3!□-c:c: a:nd invcnto:q'Ll'lg of these irtc:ms. Rc:gula:r mairntc:na:ncc gn:-atly ettend's the life and 

us,cfulncss of cql![ipmrot and. tools .. 

Safety is criti.c-al ,...t1cn using agric.ul'rura.l cdm:l!Jion facilities."[ cacher.; may be held liable 

for stmlc:nt injuries be-cause of actions tihey did or d id not take. Tc:i.chcr.; must be familiiru

'With safety m l.cs ;md prnc.occs thcmsdvcs :rad must instiltl til1esc in their st1.1.d-crits. Most im

port:mt,;agric.uLturc tcad11Cr.: m111St model. s:11fe p1i:3.u1:i:ccs and must not ,<i.olatc safety proccomes_ 

QUESTIONS FOR REVIEW AND DISCUSSION 

.1. What :ire the qucstiom to be asked when designing a,gricl!ll,turnl education fuci.l.itics? 

2.. W hat arc the: foW"catcgoric:s ofogrirnlrurall education fac.ilil:ics? Why :ire these needed? 

l... Why arc: tables and movabk chairs preferable for 3!n agriculrur:i!I c:ducatioli1! classroom? 
4. W hat :ire !!he :=as ohgrirulturrral 0011.ca.tio:n for which laboratories arc needed? 

5. W hat :ire special storage ncc:ds in agriculrural educati.on? 

6. \Vlry c.locs an agrirulturc tcacbcr aced a□ outside tclc:phonc: limc and.11n I ntcmct-c.onlil.c:ctc:d 
computer;> 

7. W:hat q_ucsti.olil.s sho uld be: an!ihlCrc:d whc-a pnrcru!Silil.g oqurprncnt, tools, :1100 rupptics;> 

I:... Why is m:i:i:atcmm:c of c-ql![ipmcnt md tools impom:at in :i,gm:nl.turnl cduc:i:tion;> 

9., Why is a b~m:aing in,-eatory 'll!Plln initial cmplo)"lllJ:□,t im!Pllrmnt-? W hy is an a:imua.l 

im'J:□tory important? 

10. Why is s31fcl::)' so impottant in agricuDrural education? 

ACTIVITIES 

.1.. I nvcstigatc: the guidc!lincs and requirements fo r agriculrural educat ion fa.ci.litic:s in )'CUT 

SOl!tc. 11-cgi:a witb the ll>IC'bsitc of the state d-cpa:rtmcnt mpcl"l<ising en:: c:du.ca.tion ill ag
ricuhrurc_ Coota.ct the inJ"1vidual in d1:J1~ of school facilities at the state: le\d 11:ad rc
ciuest in(onnati.t1n, inc.Luding copies of rclcv:mt state .l:JWS_ 

2.. Debate tl1e necessity for agrimlturrc teachers to h:irvc oquipment 3!00. fadl'iti.cs that may 

oot be awilablc- to-other lciJ.chcn. lfu:amplc:s irncfodc: a pri'fate office-, 3/n outsirl'c tcle
phonc: tine:, 11.Clditional storage spa.cc, :11 wo:ricroom or conference room, vd1iclcs, :rad spc:

ci:Jlti:rm cqllipmcnt or IO!JlrliS . 

·3. Using the: Jormra/ ef Agric:rdJHro! l:.dilm.ion, 1.htAgricultriral E.tlucalit1n MagM,in~, 11nd the 

pro=dliags of the :rtiooal Coofcl'CJlcc· of tilu: AmeriC3.fl Associ3!tioo fo:r Agricl!l.lturnl 
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l!:dlll'Cation, write a report on research aloout safct:,,· with in agricultural OOIIl'C:rtion. Oun:r:nt 

mo past issl!l'Cs of these jcmmal!s om be found. in the un r.-er-s:i.t)• library. Past :ind wrrr:a,t 

issu.cs C3.lil be found onrrnc art M>"l.-.a:iaconlinc.oig or www.na:ic.oi:g .. 
. 4. Coasidlcnm irlcal. facility for the 3!rca of.agricultural education you want to t=b. Sb:tch 

the la~ut of the d assroom aml laboratory areas. Ile sure to include storage and ollice 

:IliClll5.. Ile sure to inc.lud.c doors, windmvi;, bench ammgelDCfil~ and othcr dct ll!ils. Mili 

~ r CS:~ch on poster p,apc:1" for display and dfat.71ssi.on. 

5. Usi:ag t ile :it ioa,al Q uality Program Stllndard!s quality indicat ors, a=s the l)ro

gmm fatl.l iti:cs a nd CCJ.uipment 3!t a program of your dnoi:ce. Identify exam ples: of evif

clcncc and d.cvelop an act ion plan fur how to imJJrovc th.c: quality offacitlhics :ind c:quip
me□t avaibablc at the program. ~lhe QP'S can be acc.es5>ed :rt httipd/fuoc.ouncil.tTa.oig 

l1uogr.un-stand.:u-ds-tool/. 

6. hncni ew a variety of agriculture teacher.; to dcrelop a list of e<jU!ipmcnt ,md c:o□sum

:ibles th at would be needed to stock a .laboratory facility of Jr-OUr dmicc . While de,seJ

oping th i'S li'St, idcnti ly 50lllrccs whcre }'lllll could 1rnrc.l13:5'C this CCJl!li pmcnt, a□d the csti-

1m1tcrl. cost. & pm olf }'lll!J:r intcnicw lliith your scloctcd tc:ocl1crs, dc:si:liibc the rourcc of 

funds usoo. to support fue cost of rna.intaiining their fadl'i,tics. 
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10 
llnstructionat R1esources 

H:avc JO!!I c,,--cr- mtttmptco. to dlo a job wid1:crut ad.equate tools or lilillltcrials~ H:ard to 

do, rlght?Thial: of the !ii tmnon }'01!1 Y.-cre in -a:s related to 1b:1t of :i kacfo:-:r without 
m::cded instmctional 11::'SOURcs. 

Achic,img goals in educ.ati.on :rcqm:in=s n::"SOun:.es just a;s; much as making-a:ch:inc

mclil.ts in othcr arcacs of OO!r lives and society. A srudelil.t lil:Ccds "'tools" in order to I~ 

a teacher needs "too.ls" in ordcr to promote lea.ming. lr:-a.c:hcrs lil:COO. rc:50!!1:rccs to cf

llocicntly d.c\dop :skitlled :ilil.d knowJedgi:ablc students just 115 vctcriooria.Tis Tiecd in

m uinrot-s and equiipme'nt to prolirulte 1mima.l hcaltih mlil.d. Horal designers need flow

crs -a:nd supplks to construct -a:n acr.ramgcmcn t. \'llitool!lt the needed "'!earning too.ls," 
tt1c tcaching-lC3!m iJlg process will be- indfocicnt :ioo fuil to reoch its IM>tcntial in 

promoti:ng goal ochicn~:ment.. 

Some schools provide an :ib11nd:im:.c of resoun:.cs for t=c.hing and learning;. 
other schools may Tio t.. T caclu:rs 3!l"C i;[I tl1e import:arlt position of us_ing reSOll!m:s 

to promote student learning in an :irtkmpt to gain the desired outcomes of edu

ol!iion_ f m:thcr, te-a:chcrs ha.vc 1he :~sibility of obtaining the need.eel ·rcsoim:es 
to the fullest c-xtcnt possib!c. "lhis -will ofti::n require c:xitra ilil.iti.<3.tiVI: to mm needs 

known to school a&m.inistrato:rs and promote the allocation of school :resoo:rccs ro 
tt1at srudclilts ha.re Ifie "tools" th-ey lil:COO. in orocr to I.cam_ 

academic software 
aclivity man1.11a1 
ancillary ins~ruclionai resource 
basal ins~io:nal ~esource 
C h:r,omebook 
clau cd storage 
computer-based module 
consumable 
desktop oomputer 

dis?lay panel 
dOCJurnent camera 
e- book reader 
e-lleaming 
electr,onic-oased material 

equip,ment 
facility 
1ins11Uctional m aterials 
inslructional m aterials adoption 
inslructional resource guide 

·nstructJional resources 

nstrument 
·nterac tive wh:itellaard 

ta,ptop, 
llesson plan l ibrary 
ne41boo'k 
paper- based mat E!iria 
refE!irenc:e 
school management softi.vare 
S1rnartphone 
student-use material 
supply 
tablet computer 
teacher's rnarrua 
teacher-use rnate~ial 
textbook 
tool 
wellcam 

OBJECTIVES 

This chapter addresses ~he 
Ma~ional QLBlity Program 
St.incdards for Agrioullwre.. Food. 
andl Natural Resour,ces Educat ion 
[l\lalional Council for Ag ria.if/tural 
Education. 2016), S1peCific:aliy 
St.incdard l C: Pf;ogram DeS1ign 
andl nstructiOlll- Facilities and 

Equipment.. It !us the following 
,oojectiYes: 

L Desc be the roles of 
instructional resources in 
accotmtabifity. 

2. Identify kinds and sOllJrces 
of ins41ruclional res01L1roes.. 

3. Discuss e - earning media in 
agriaultural educat ion. 

4. Apply se!edlion criteria 
in obtaining i11541ruclional 
resources. 

5_ E;,,;plain ~he m ainagement of 
instru::tional resources_ 
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~IGURE 10.1 Agtt01L11 tc:u:hcrs use a 
nngc oflnsttucnonal tcsomccs to ltclpstu
dmts lc:ua :igtlmltut:tl owlcdge md s 

ROLES OF I NSTRUCTIONAL RESOURCES IN ACCOUNTABILITY 

A resource- rich learning environment in the cfas room and laboratory promotes teaching 
and lc2mi ng. . n agricwturnl education teacher has the rcsponsibi uty of requesting and ob

mining iqipropriatc instruction21 resources. wi ·c teacher al -.ays maintains a l'ist of needed 

materials just in case fun become a\ ilable. teac.hcr also has the responsibility of prc
pari ng precise requests for instructional materials (simi 6ir to b· pcdfications) llJld justify

ing their importance 30d usefulness. 

l1utructio111z/ uso11ru:s arc t he mate rial used in the teaching process. hey arc among d1c 
"too te:acJ1cr use in proi,iding tnstruction and students use in leaming. Jn broxl sense, 

instructional resources include many kinds of materials, ranging from those that arc b

lishc:d on paper oras computcr- b~d matcri:als to plan , animal lab instruments,supplks, 
and safety c<JUipmcnt. 

Some materials llJld tcac11ing approacbes arc much more eJlccth-c than othcn;. Good -

SCSSfncnt of material is needed before obtaining and using them 1n a teaching-learning 

environment.Just because certain mat<'rWs arc v-.ul:ihle does not me:1n they will makr a 
n.gcontribution to srudentad1icvcmmt.Te:Jd1e s 1ould be prudent in mmng=un:e 

choices. arcful investigation or material is needed before obtaining and using them with 

students. Determine me experiences or other teachers, the approaches used in the clcvd 
ment or Lh.c material to urc authenticity, correlation to content stancL'Ud and contri bu

tioo to h.igh sessment scores or studrnts. 

Defining Instructional Materials 
rn<' instructional 1CSOu.n:cs arc known as instructi.una/ matuillis. 1 nsttuctional materials arc 

materials that ha\'e the content or skill infi rma • n being taught. They include te.ttboo activ
ity/lab manuals, tr.10Sp1rcncies, dcctronic ~tati ns, brochures, mag;,;:tines, rcfcrcno: manu

als in either print on-lcctronic fonmt, and many oth,c but not laboratory faciutks,cquipmcnt, 

tools, and supplks.. tudcn prirnaril. lc:im d1rough th cir intmlctions "~th ~ and instnic.

• a.al m:ucri:als. electioo of these instructi matcrws i,11rit-s b)• suhjo:t and hool district. 
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A tcad1ing a nd learning ~viromnent rich in n:b'!lllt, up-to-date ililstru:ction:tl marori-

~ 1uom otcs imuc-;iscd a.diie'l,:men,t . As tools in the t:c::aching and le:rming process, imtrm:.

tional matr.ri,als -an: romctimes c.omp:m:d to tlruc tools cupcntcn; use in construction, Sllch 
35 hammers, lC11-i:ls_, rund squ:rres. \l\ltthourt dJC-SC too.ls, conslinOCtkm cannot pmgr=; carpc111-

tcn; c.annot a,:hic\'J: dilC.i:r goals. Lib:wisc, wit loout ins:tnoctional materials, learning cannot 

progress; tc:ochers a nd students cannot a,:hie'l-e their ed.1.1.cati.oii1!3.I go~. 

Students in an environment that is deficient in inrtructiona.l m:rteri:als \oill not l'ikcly pcr
lonn welll on acc01.111.tabilli.1:],• testing. l..ow scores by students mary resu.lt in the tcarl1i=r not 

being viewed as acc01.11i1table in promoting studlent :id1ic-vclili1.Cnt. "lhe :5>.:hool ad.mini:stratoli:5 

m:llf arl'so not appear acc01.1nllilile as rnrtructiooarl leaders. ·he bottom line-: A ~ urcc-rich 
learning i=ll"lliromDNlt promotes srudent ediucati.onal ad1ic-vcmcnt rund. providlcs motho11tioo 

for fature sl!OCC.ess. 

Indicators of Hligh -Ouality lnstrudionall Mat:eria1s 
lnstnoc.ti.oool :m:rteria.lls ha.'l"C a direct impact oo rardcnt learning mcl a,:hic'l'CIDC'nt. 1111 so.me 

=s, d1c qii1!3.lity ofi:nstructioml!I mattrials h~ been showll! to have at I.east as mu.ch if not 
morc impact Olli rard.ent le.ami ng 11S the c;J113lity of the tcad1cr using those materials_. rt is im

l>C'llltivc die tcach.cr acc.ess and util.i:r.e hig~ml'ity instructliom1l :matcrial1s to support stu

clc:nl:'!l' learning and skill dcv-clopmcnt. 

ldcn-1:iifyi:ng 'rl'lmt makes instmctional r:mterkl.ls high quality \'ll!JiL'el. from st:l!te to stlltc, 
wid1 the ru.tc department of rol!JCaticm often providing a defini.ti.on. 'l)11ically, inrtructional 

maruials_ uc deemed to be of high qua.Iii:], when tlrucy -an: 

• Aligned wtd1 educatioii1!3.I stan1h nfa 

• ]mplcmented d1roogh rigofOl!l'S instructional experiences that provide stl!ldm ts op
portunit ies to le:rrn through meaningful and :urtbe:nlic. activities 

• l!)evclop,cd based o n- rescan:11 on- the 5cie~e oftcoching rund learning 

• ]mplcmented by tcad1eli:S who 11:rC engaged in ongoing profcssion:rl Le:uningon how 

to best implcmrnt the materi:als 
(Bucolo, 110 2.0) 

Recent research during th.:: COVI D-19 pandemic ~ggertcd mdd:itional imdirntors ofhigh
qual'it}' instruttioma.l lilMl.ltriah: 

• Technology enabled th rou:ghoort to '3illow k'llfflin.g to ocrnr a,:ros.s modalrtics 

• CnLturnlly reb'3J"lt a nd responsive to the needs of studcrits mcl famrlii::s 
• Di:filgm:d to hclp families a;s'Sist in smtlcnt learning 

(C lim.c-taL,2021) 

When deci:ding what i nstrudi:onml ma,tcri.als win be usecl to implement yo ur agrk.U1l

ture amkulum , it is = n,t i'31! to cv:duate Jr-UUr potential matelial.1s fo r cviden.cc of the a.bo\-e 

chanocteristics. 

Agricu ltu rat Education lln stru ct ional Ma1terialls 
!l,fany ltind1s of i:ns,tru.mcnts, toolS-, r:q11tipIDC'nt, and rupprrcs arc instructional rci;oorrces that 
ma}' be used ill! agm:ulturall educatiOlil.1:IM:SC'. wry wit h the narure of the imtruclional program. 

lhe rurrlioul'um outline and col!lIScs :m: est:abl'i~100. first. Appropriate inrtrurtioii1!3.I I'C'.!101.lrccs 

:ire tlh~ obtaill!Cd to implemi=lilt lhe Cll[rri-c.nlumi. A particular COW'SC shonld ll!Ot be oftfi:n:dj ust 

becausc· a school has tlhc fucilitics fur doing so. Com:rscs :m: olfcn:d to fill edocaliional nct:ck. 
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J'.IGURE 10.2 

F iJitics arc essential in carrying out du: instruction of course o stu . facilit_v is 
tl1c I buildin (in u in cl.as rooms and mt.one groun :iround the bujkiin , 

and an structures on a pennancn l foundation. Grttnhouscs and other useful strucrurcs arc 
mctimc:s ddinc:d as facili • an other times as equip men L a facility, .a greenhouse:, lh't'. -

ck barn., or other structure would need to be situated on a pemtanent oundation. F ilitic:s 

hould prO\idc a modem and c edu ational emironmcnt fo r udc-nt and tc iera. me 

states ha\.--c: facility plan f; r :11',ricultural c:d u ti n facilities.. In constru ting facilitic: , I al 
school boards en gi: the n i o an m:hitcct. "culture tc:u:hcri; and visory groups 

hould pro,idc input to die m:hitrct in me design of facilities for :igricultural cdu ti n. 

, t re in ormati n n :igricul tur:al edu ati n labo tory and cl m fa ilitics c.an be 
found in haptcr 9. 

Eq11ipmmt incl!Mk in tructi nal urcc:s that arc largc:r,oftc:n tttionary,and TC<)ut.'flcl • 

operated with motorsor c:nginc:s. Equipmcnt\'t;tf, m torsorengines ma be kn mas \'tu 
equipment. I a an agricultural mccluni.cs lab, equipment ma • ind udc \\'t'. lding machines, ra

dial amt , and air compressors.. Equipment in horticulture may ioclude trimmcrs, rDO\'l"

crs, soil rrtlxera, and com nents f inig:ltion _ ems. \Vith arc, equipment is long I ng 
andcanbc:u drepcatrdl . Equipmcntoftcn h:rz:mlstosrudcn :mdtr: hers.Proper 

in ·tructi a in ety and s:ifc u c iscsSC'.ntial. ln additi n, in tnx:ti nal equipment inc.lndcs 

item used in the cl room or laboratory p vidc infonnation and reinforce: lea.ming. 

ln Uoml 11:sou • 

should uppo the lo

tended outcomes or 
teaching and I 
Ing, rodt those usoo 
la cxnact111g D A [i m 
stt:lwbettlCS. COlJRllSY 

51 
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lnstrumcnts, tools, and equi rnent are used repe:itrol in tcad1ing and learning. An m
strunu nl is a device used for a articular pur se. An example is a ctliper used to make 
precise measurements. Instruments arc o tr.n small and require careful storage to main
tain them and protect them from damage. ne instruments arc fai:rl expensh·c, thcrs 
arc inexpensive. 

A tool is a handhdd cvicc that aids in doing task. An example is a claw hammer. 
claw hammer is designed to dri\~ :ind pull nails. W ithout a h:unrncr, nail driving • difli
cuk Proper fwnrncrs, for example, arc needed so students can IX' tllllght selection, use, and 
care of them. Tools used in agricultural med1aai classes \ 'M}' rom those used in hortku)
ture, \'Ctcrinary science, or forestry, d1oogb few may IX' the $;11TIC. 

chools d1at fail to :alloc..-'ltc funds for instructional rc!lOurccs , re pl:i.nning to w J in stu
dent ad1i=mcnt. 011ality instructional resources allow udcn to learn on their own and 
hd p dl'.'\o-elop sclf-rnoti\'ation to learning. Rdcwm instructional resounrs designed for 
student use cm \-;cr students as learners to continue learning on thcir own without the 
continuous intcl"\'1.'ntion of a teacher. 

l he instrwncnts, tools, and equipment needed \'lll}'witJ1 the cou~ and curriculum out
line. A general agrisdencc cla \•ill h:m: instructionaJ resources that support ad1icving the 
educational objectives of tftc course. 'These may include micro opes , slides, soil Lest ki , 

and numerous other items. 

~IGURE 10.l Eqlllpmcnt 
:u1 supplies ~hould be 
~ late to the 2te:1 r 
lnstlUCUOU, !Oclt 1IS :mJ

m, sc.'lctl«. 
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Su11plics arc nccdcd tD use most i:nslrumelilts, tools., and c:q,uipmcnL A mp_-p/J i,s a conrum

ablc ma.tcria.l used to carry ont instructiom,al actiiii.trs :rndlor work.. C01a11Nh"lhlt:s air.= ti=ach 

i□g wppl'ics tl1at are l!l'51:d up c_adr1 )'l:3r dl![ring inmuctio1r1_ Supplic_s ¥llI"f with the lil'llture of 
ll'l 11: in struction_ I forticnlmr::tll rupplics mar inchrdc potti □g soil, seeds, rc_rnlira:ir, hc_rbicide, 

i□scc,titidc, :md. othe.- lirul.tcrials u~d to grow plants in ll'l1.c grcc_nhousc: or hmd. lab. :In agriil

c.ultural mecha:□ks, smpplf nccd,s \'ll!r]i' with the :i:rcas raught. For example, welding rcquiri=,s 

rods or wire, meta.I, amll/or otliu:r wppl'ics~ co:nstruct:ion requi= lumbc_r, pl')'.,,.-ood, □llill's, and 
othcr S.Upjpl'i.cs; aruI madi:inery· maintemrncc requires oil, filtcrs, md oll'llc:r supp.lies. 

A list ofimtrumcnt5, too.ls, c:c;iuipmc:nt, a□d Si.1pplie5 foT a pa:rticnlar colll1ic: is oftcri ilil>

dudro witl1 ll'lmi:: auroc.ulum map fo r a cou:ra::_ Otherwise~ a tcachi::r ,....-oulcl gc:t input from 
local ad\'&1f}' cmmcil member.., othi::r cxpcrie:ncc:d teachers, mrui state supervisory pc:rson

lilCI. Tc:a.dn,ers gair lili□g cm1tkl]l1flC:lilt witl1 existing programs will oftc:n go to sc.hool!s tlut have 

some rcSOIJ!rcc:s rcm:iii□ing from ~Yioos ;=rs- A m:w tc:dmer shouM inventory whrut is on 
1,,and and in , -ro:rbhle c.onclilion :md then rcrium ri:soma:s lilCcdcd to implelilil.Cnt the cur

riculum_ ]n all cascs, tcachcn snould foJllow school proa:dures m making requests. Mo:re 

i□fonnation a.bout on:h:ring c.cmru□:w>Jcs for laborator1--based inm u.ction can be found in 
Chapters 9 :iilild 21_ 

Kl NDS, OF I NSTIRUCTION.AL MATERIALS 

r nStln.l.dional ma~afs ca□ be classified in a m11rntber of ~"3}'!1, su1clh as bJ ililtl:m lcd =rmd br 
medium of presentation. Tcacners choose: materials that pn:n<id.c the best lit in their schools 
md with their studen ts. (Not£: ·his scctiOfl of the clriaptc:r re:fi:rs to matcria~ n~d in C.O rlil>

rnunicruting SL1bject maro::r and achicvimg subjc:c.t-matter objc:cti.vcs. Jt docs □ot include i:□-

strumc:lilts, tools, and equrupmc:□.t used in .laboratorr S:kiU dc:.-.::lopan,en t. Sec Chap,11.·rs q a□d 
u fm mo.re infonnation ahou.t tl1C:SC itc:mi;_) 

Commonly 1.1sc:d materials i:□dude texitbool."S and the :mcillaries tha:t accomplllily them_ 

An ancillary .i,utr.~iamd H.WJI\ITI!. is a secondary or SL1pplc:ment1uy makrial lhat accompa
nic_s mother material, III.Ort ol!icn a tc:xtbook. lhc: material m a□cilfar, a :omp:mies i:s known 

as ba,sal_ A fnHa/. uutr-u€1:iomrl Tl.WllHt is a materui.l drat p1mides the b3!sc or fonnclati.on for 

the: organi-".i;ation of :ii wbjctt AH else rcwl'i\CS :rround the basal r.=50IJ!rcc_ Tcx:tbooks arr.= of
ten considc:ri=d ba.sa] instnocti,:mal rc:soi:m:cs. 

fo sdi:ctiimg an ancillary, a.S:k the: fol lowing q1.1ertions.: 

• How wc:Ll d.ocs t lh.c- material coTrclatc: v.rith ll'l1c: basal tc:xtbook/material? 

• Docs the matcri<al promote srstc:mati:c. lc:amimg? 

• l:>ocs the matcri<al rc:i□foroc import::mt oorurpts i□ tl1c basal tc:x.tbook? 

• Arc: t h.c activiti.cs :rppealing to l1'.'3JDC'.r.? 
• Has tltc- lm!3krial bc:cn fieM trnc& 
• Is the: lilMlkri:tl rnrrent? 

• Is a. cnmsianion instruct.or's gu.idi: a\'ll.ifable~ f llbfa mar i:nduclc 011lirlilC sm:pport fo J" 
tltc- mcillary.) 

User Classif ic:at&o n 
I mstructional re50l!l:rccs cll!n be classified. by who uses them_ Some m:rteria.ls arc designed for 

use: by srudcnts 3iS important :rc:scmrccs i:□ lcarnin.g.. 0th.cu materials arc designed fo:r U'S!: b}' 

tc:achers in c:fficic:□dy dire-cling tl1e: learning of mrdc:11ts often looused 011 using stuclcnt ma

terials.. E:idmer mar be }11!1.blis.bed on papc'r OT a'l'lli !able electronic.al~ . 
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Student-Use, Material 
t11d~n,~ mali!Tiill is an instructiio i1!3.I rcsomci: pre~ for use by students. Usu:!!lify, 11 

great clcal of care has been t:a1:cn to maikc the matertal mppea.ling to studc:nt5-lfo: writing 
lc,-cl is \l•ithilil tl11: range of readability of tl11: stmlc:nts.. urn.crow; photograph s and lioc 

drawings arc 1.1sc-d. to depi:cit importllnt cooa:pts.. Textbooks are tru: most c:ainunon student

use ma.tcrfak, tihough a.ctii\ity ·manuals, lah exc-.rdsc malilllills, and sdlf-piia:d Cl[) materi

als ilJ'C· ml'so 1.1sccl_ 

Te.xtbooks A tnlboo'k is 11 book di:-signcd fornsc by srudents lh:rt deals with a specific 9lb

jcct. Texdmoks have u5U<3ll}' been prepan:o. following ii S}'Stl:.matic fo rm:rt, c:rrefuUy reviewi:d 
to :i:ssun: tocllm_ical Kcma.cy, and cor.rdati:d to appropriate course ~cctii\'l:S or -st:mdanls. 

Textbooks are n913.Uy org:mm:d i:n,to liWt-s or units .. Ead1 part or unit i5 composed of :sc<l'

eira.l ch:rpters. ' lhc C:oopters are furtlber di\i-d.cd witlh bi:acfiing.i :md subheadings. • . ,fot imtional 

ap1,roadlC'.S to gai,lil student attention md intc□:'.St arc usccl_ End-of-chapter eVll!Luations and 

hands-on. acti.vities are prescntcd. 

A textbook is 1.1sllillfy prepared for st udents at 11 particul:r.r graclc: level or range of graclc:s, 
sm:li as gm-de 10 or gradi:s 9 through n. H:rrd. CO()f textbooks arc typically printi:d in co.I.or 

lllitd. bmrmcl with ham co\'Cf'S. ~lb; mrc increasing ly arw.ibhlc in digi,tal. fonm,ats._ At limes 

these c:ligitll!ll textbooks., sorncti:mes ailed cJc:xtbooks, arc avallahl.e in PDf form, while at 

others they are mm:c i:ntcr.OC.1:i\'C' in nature, :illo-.,'ling stud.coo. to highligh t, Hag, and tal.--e notes 
on the text. cTc.xtbooks arc often acce-s-scd tluough alil :l()p or website logi,n.. 

·1 ypi:cll!I subjects of textbooks usoo in 11gri:cl!Lltuml educ-ation cfasses indudc agriscimce, 

hortiooltnn; bi.otechnol.og}', landscaping, vc:tcri:nal)' scieliKC, and. pfa,mt and soil sc.ic::na:.Tcach
eliS who choose· to 1.1sc 11,ard copy textbooks might pun:hasc· enough copies fo r :m entire d3iSS 

to check om for tltc }'l::3T, or they m,ay pmd1:liSC classroom quantities of books that rcmll!ilil 

in tltc agrimltun: classroom for use during chass time only. 
With c:rrc, paperbiid:: and hardbound textbooks arc not dc-stro1-cd mftcr one nsc :md c:rn 

be used rcpc:rtedly with scvcira.l classi:s. S1:11dcrit:s should be e ncowag:cd to tab: good. are of 

books so tlbc hooks na\,: long, 1.1scful liii-c::s. Paper books can he 1.1scd ilil .loc:itiolil:"5 where in
tc-m et sel'Vi:ce and computer equipli1il.C1lt w-e mot awilable, bu.t e'IJ:cxtbooks arc lncrcasinglly 

becoming a.railab le to use: in o!f- 1:i:ne settings-

Actiivity manuals An .JdmilJ manual i)s an an.cilwy resource thill: has a.ctii\ities oiga

ni-.i;ro aro!IJJ]cl a basal n:soura:, rud1 as a textbook. 1hc acli'i'i:tii:s often fOG1.1s on scvcira.l gull!ls 

and! approaches in li:aming. Overall, tl1c acti,irtiies :rein.force the- ad1ievcmrnt of objectives 

in tlb.e textibook, revikw terms., and prm'Klc h:rn.ds-on e:i:fll!'r:iimi:110. or otl1er in~tig;irtiion-s. 
Studc:nt:s C3Il)' out 11he im~igations :md mcord tltcu- observations or expcnmccs ilil space 

proviclc:d. in ilie manu3!l Some: of tibi: investigations Rlll]i' imolre using precise: kiborn.mry in

sttmn.cno.. O ther acti,;iti.cs mary imolre collctti ng dii.ta from crops, :mimals, streams, forests, 
and! other phenomena. Activity manuals ofn:lil ha.,-e im;,tru.ctor's guides ~D aid the= tead1er 

in diirecting sl:l.ldcmit bming. Each mident nei:d's thcir own activity m:umal. Most act1v

ity manuals are con.-sumab.le; they can be 1.1sc-d only once: because studmt!I m-swcr ciw:stiom, 
lllitd. rccoro inf:airrna·tion in them. Sonu: activity 1;oomw!I may be av:litLahle as onlinc materi

al's. Some tcild1e:liS have studcno. =te intcra.cti\'C nombooks w;ing cloitd.-ba-scd storage sys

tems .like Googl.1c Classroom, which rcp ba.cc bard co11ics of ilttivity manuals. 

Comp1.1ui r -!base~ mod:1.1 es A mntp'uttr~d m,rNl.r.k is instructional :matelii.al lhilt in

\o1vc-s tint n-se of um:i.ts or modules guided by ii. compnm program. The computer program 

dircco. sru,lc:nt !I Imm 0J1c a.cavity to anothcr and through the ilLit ivitii:s. ' [CXJtbool."S, viidoo 
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dips, :mtl h:mds-on activities may be p3,rt of tile instruction_ Some obscn'3.tions :s:how stu-

dcnl:5 with thls type ofinstructoon .lose 'in,tc=t after :i few- 'l>i:i:ks. 

R:e<:ordl books Supervised cxperkncc md rFA p.anicipation accmnplrL~1me11ts should 

be rccorded.1bts mllJ" be with 1)apcr-,nir1tcd record books or comJmtcr-lnsed rcaml :sys

tems. .. Rocorcls 3!l"C =nt'i:il for students to 31Pply fur ad,'3.nccment:s: in l'FJ\. States andlm 
local :sdoool dimicts ma)' h:u-e n:conI books or systems dcvcloped. spccificall}' for their w;e. 

ationa.l FFA 3IWlITl:I :ippdic:itions for prol'icicnc.y awa:rck, American Degrees., md SAE gmnts 

all require uscofthc Agriculrural E:i:pcrimcclrackr (AET) software to upload records al

SAE 11.nd F'.FA im'IJh-cment. 

O n lilil.e rei nforcem.ent alil:d ass-es.S!melilt O nli l"IC approaches fo r reinforci ng rote lcam

ing, providing :s:tudmt tu.torimlls, and assessi:ng student k:iming :i:re a\'l!Jiliililc. Most wiclcly 
used. i'S the on.line asscssment of student lc-arning. Some a:rc offered thrm1.gh sratc edluc-atoon 

agencies; others arc from commcrciall asscssmrot sourocs. 

Teacher-Use Material 
1'i!adu,--m.rmRttnali:s: :H1 imtruttion-al resoorm: designed for use by a te:KhcT. :lt5 pnrposc 

i.'S to '-l!i!i:11 the teach.er in pl1111ning, delivering, and ewJ.113,IJing instruction .. Somc n:acln.cr-<1.1sc 

matcri<llls :s:ta:nd :ilom; soo1 as program pbnning materials. O thc:r tcro11Cr-<1.1se matcri :11t:s: = 
c:omf11f1icms to srudloot-usc: materials. 

Following= a fcw cx:amples ofterulCIT-<I.ISC matcri:il's. 

Teaclil.eui' manuals A l':t,1J€ntTs m11lnMfoi a tc:ichcr-u.'SCmatcliallpreparcd toacc.omp:my 

11. studc:nt-<1.1se matcriall, soo1 as 11. textbook_ A teacher's :manullll or teocl11Cr'.1> i:dition prmidi:s 

useful i:nfonnation for the teacher to u.~ i lil delivering i.mtmctiolil using :11 studelilt c:d'ition 
textbook. A teach ers manual mll 1:ypi:cal1'y summa:riz..:: content, olTcr kaching suggestions, 

tnd udc-additi:onal. recom,nendcd re-soun:.es. 11.nd 11rovidc 11.1"15\'fCl\5 to qm:stion:s: in tl11C student 

cdition. lf:acber.;' rruunmls 111:E}' bc provided frec: of dmrgc by publishers to tead1i:r.; who 
adopt '-l!nd purch:I!Se cfas1>rootn :sets of :s:mo.c11t edition tcxtil.ioo~. Teachers' mmu:11L's ,nay be 
printed on pa:pc:r or a\'ll!itlablc in dectr-onk form as a CD1DVD or for downl!oad:mg from 

tf11: p•rovidc:r':s: in,tcrnct site. (In romi: cases., cditi.:ms oftcrtboob are pl!lbtishc:d tl1at inc.orpo
lill.te thi: tcachcr',s ffl'-l!nt.1311 in thc 5:IIDC hi:ndimg :is thi: mw.c11t edition. "lhcsc m:I}' be k:nown 

11.S ti:m11Crs' editions.) 

lnstru:ctional 1res,ource g11.1 ides Alil i rBt r u.ctiON.-d rBO-ura gNid:t is 31 co.llc:ction of ma
terial that hc.l'ps 11. teacher pfan :mdl d.el1\TE instruction. I lilstrucllional ·resource guidc:s: often 

c:ontain cletailc:d. lcsroll! pla:ns, samp le tc:s:ts, 1:r:!.nsparencics or dectroni:c.-pn=:n,tatoon imagc:s, 

Ism shc-cts, :md other m '-l!tcliial foT usc in dd'ivcring ililstructicm. lhc: guides may be prepared 
11.S loose-leaf notebooks, a,'lliikihle- to ac.ces-s through llllil onlrmc: porral, on C:l!J-ROMs, or ll 

co:mbimrllion offonmrl:5. ]ni:rc:asingfJ, :s:u.ch materials :mllJ" be 3'1'3ilablc· on dni: intemi:t br D.'S· 

ing acces:s: codc:s. Sud1 mate.rials arc ll'SU:11Uy soM, thoorgh they arc occas.io:nalDy olTe:rcd J!i-ce 
of chargc iftc:1.-:hcl\S ado?t md ll'Se specific srudmt materials. 

Le11s.on1 plan l[ibra1ri:~s A !1?m,n pl.m lilm1ry isacollc:ctionoftcachil'lgpl:ms foc.us,cd on ll 

fai rly b:roaJ a:rc:i,, soo1 as landscapi□goT mldti fe managcmmt.1111C .li:soon ·¢ :ms an: compdctc 

with 31 rummary of co11tcnt, S1.1ggested instructional &trJrti:gic:s, s3,mplc tcst:5, lab sheets, and 

lransparendcs ordcctmnic-?J=nl:llllion images. Lesson pkm libir:uicsarc ofitcn oorrcl3.ted 

to state stlnd:utls or course bfocpril'lts. ll1Cf may also be closdy corrcfated to cnd-of-ooursc: 
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or oth er forms of compctcJK;i' tcsb;... ll!C'Soe li=oll pl:ID!i may be av:i.ithahk on a CD or by mb

scrip tilori to an aoline sire. Some s.tatc tcachcT org:mi7.lltiolil'5 :ind cduc:Jtiiolil :agencies pro

'l'idc Lesson plan libraries. others arc aw ilahle tluough comm.em~ soun:.cs .. l\•1ost: commer
cial srnm:.es ha\--c rigonm!i :rc.ic\'I' P'f'OC.CSSCS to a§tll'C that ma.tcriaits hllVC been fi:ckl-~ 

arw. arc tcdmicaill.y aoc.urate and cducatio11ally sound. 

Refenam::e mat.eri1a1ls R.-~r~rlllU lllllrterifils arc necrl.cd fur USC by the tcachu in. prcpar
ililg lc:sso[I plains and a=ring qucstion!i. A n:fcrcm:e is maitc:rial tliat is moli'C advanced 

tha[I stud.rots vrould non:oo.lly U!iC.. Rc:fc:reoccs maiy be in a wrkt, offmmats, iocl.uding 

books, manuals, broch url'Cs, notcboo~, we,bsites, CDs, aintl. \id!ro!i.1hcy are sometimes pub
lications from the: Exte11sio ll Scrvia:_ Rcfcrc::n"cs O[I sci.cna:, :igri'Cl.llt:nrc, horticulrurc, \rt

cnnary mooirim; aml otncr :i,rca'!i an:: often 11.CCdcd, ckpc:nd:mg on the: tcdmical areas in

cludc:tl ill the instruction~ program and the: namrc of tlu: :igrirultma.l ind ustry in the local 
com munity .. Rcfr1rcn.ccs on. Fi'i\ arc nccrl.ed in all programs... \i\fcbsitc:s can oftrn be 1.15CO. as 

soun:.es ofinfonnation_ An =mplc is tibe p1.1blication. of the: ational Agriculture., Food, 

aml atural Resources Career C luster Contclil.t St::andairds, which is a.,-ailabk at ntitps::/1 
thccom1cil. lfu.org/alfru:/_ 

Medium Clas.sification 
Mc:diurm classification n:fcn to tnc fonn in which lnstructionail resources airc used by Sl:1.l

ck nts and teachers. Some instmctio:n~ t"CSOl!ITCC5 :m: printc:d Oil papc:r. othcn; maybe ill doc

tronic limn on C D or a\,:nlib!c: through t:bc: intcmct. 

~r-h,tH.td maleTiid is instructio:,ml :rnd lc:amiitg matcri~ that is 11rintcd o:n p:rpcr .. l his 
medium of liH.terial ha,s; loog been 1.1sc,:I a nd h as yicldlcd good cducatiolMll rcsulm. l ru: ma

terial ffiiJ}' be pri:nt:cd in colo:r or in. bfack and ,..;hi1:e_ Almost all are bound in. some \Ylif- fo:r 

=mple, as loose-leaf notebooks, hartlb:ack tc:JCt:books, o:r sofiback a-cliritf mam!l!ak .. 
Elmnrnic- fmsed mmuiid.is instructional aincl learning ma.tcrkLll llh:irt is us.crl. in c.oojunctiolil 

with :i C.OlilllJll!ltc r or compute!" nct:b--od:: system .. While on.a:- primruilly dc:pcncling on marerial 

iJ1f3.ilab~ through CDs or DVDs most c:kctroni:c. materials. arc now accessib le lllm:mgh the 
internet Each sruck nt nred!s au:csi. to a oomp1.1tcr t:lhat has a strong oormc:d:io[I to tmc in

ternet_ Stndc11ts m:iry wo:iik alone or v,-od:: togcd1er in p:irirs_ Some schools establish i11strnc.

tio1Ml1 tcdmology l::ibs, wfo:rc groups of 2.0 o:r so srudents wIJd: at ~1c: SJJDC time:. 
Elcct:ronic matc.i.rus a\'llii lablc throngh the intcmct typically im-olre the teacher having 

a11 access code to a v,c:bs:itt. "[he a\'ll!ilability of a1:1 acci=!i!i c.odc: may require paJrlllCllt of a n 

:Hmual fee: to t l:te wcllsite pro\'idcr_ Co1111ru.tcr· hard.ware is nccrl.cd for studen.ts to Ill~ these 

instmctiolMll rcS01.1rcc:s.. CTbc ncxit section oftlruis chapter, "'Maiterlals fo:r :IF..- l.caming,"'pro
'l'idcs more infOl'Ill!3.ti.on about c:kctronic-lbascd :materifils .. ) 

M.ATIE.RIAlS, FOR E-LEARNIING 

E-l~ni.ing is ckctronicall}' based tcxbin_g and lcarnim,g tl1at nsually im-olve1; so,nc :ipp li
catJio[I of computer tcclmo.logy.. b lilll!ll.)' be used hr ai tr:achc:r to supplcmc11t diJS!iroom in

struction or as a st:un.d.-alooc: S011roc ofinstnocti.on_ In most =s, .e:-karni.ng approaches arc 

integratcrl. a,s; supphcmmts or cn.~.e:ment:s. ill thic tradil:io□!3.I agriculrural ctl.lOCJl!tioo d ass
roam and laboratory.. :In a:grirulrural cduc:111:iiori, they typi!Cl.11)' do-11ot rc1,Iaa:- the: instmc

tiolil of the ·n cher: As RoblJc:r arw. Dow.e:[ing (2 0 10) indicated, "simply haring students use 

technology docs not raise: achic\'1:mcnt. "They fu-rtncr indicated tnc impact of tcclmolog}' 

clcpcnds on the ways it is usc:d. 
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Esselilitiailly, c:-kam.ing invokes 31lil mtcmct--ff!ablcd compuitcr or sma:rt dcvic.c (such as 

m iPaid) to mnsfcr l::nowiloogc and skills. E- lcarning :rppro:rchc:s m: also used in the cwJ... 
u:Ltio:lil or assc:ssmcnt of stucknt performance_ I ntc:racmm may i:tt\·o.lvc: a maiililframc: com
puter thmis:mds of mili=s lll•"11f from the school, home, o:r wlooreve:r it is being used.. 1hc fitll

dunmt:a.l principles. ofhmv p,=ople learn app-ly to c:-lcamimg j rnrt as they do to orllC'r fo rms 

ofinst:rnction_ 

E- lc::a:J1ing, fili!d all rl1:it it emhliaCCs, bas rccci\<ro. co11:siclcr;iblc: att:r:Jilticm 'ilil recent Jr=
Schools have: liliWle major fmandal invc:sl:mc:nts to obtain and install e-lC11:ming mate.rials 

fili!d l!rll!i:n tcachc:rs in the: use of c:- lcaming approaches__ During the: COV] D~19 pa:ndem ic, 

c-Ic:aming boc:11nc the primary mode ofinstnrctio:n fur millions of schools -around the wor ld. 
Agriculture teachers often find. computer-base-cl md onlrnc: materials md :rpprooches = I,.. 

lent sl!Ipplcmmts to facc-to-fat:c: methods_ Visual matcri<Rls arc iru:rea,s:lngly oomf1!!1-tcr--ib:isccl 

fili!cl have mostly replaced older m:i:tc: rim gocb a,s tranqro:rcncies, :i5 mm slid.cs, and. \'IDc:otapcs. 
O nline inforrmrtion a n be occcs.scd that is up- to-date and rc: lc-wnt to instnrctional nccos_ 

With c-11carni:ng, t!i.e quality of tile: content and the: e ngagement of le:m1crs i:n mivcly 
mastering toc informatioo arc \'Cf}' imp:,rt:ant .. lhe t=chcr mll'rt be quite invoked in dc:
lh,:ring in!ib1rrcl:ion and usi ng c:...,l.camimg approach.cs to enrich, rnh:rncc, review, llli1.d assess 

smd.cnt Leaming, not to be the major sourc.c of instruction_ ·n :dmology is not ·to be l!!Scd in 

tc:achi:□-g just fo:r the sake ofhcarirng tixlmology. 'Ibis chaptc:.- focuses on basic categories of 

instmcfamal resCM1rce5 and oot on the approad1cs h1 th-ci:r use-_ Chapte.- ,, highl'ights ap
proad1e5 to, implementing e- lc:a.ming o.- digital Leaming in agrirnLturnl education_ 

!Pres entat io n Media 
CLassroom 11pprood1cs may im'Oh-c oomputcr-b1sed prrscnbtilJll"I 1miteriml~ Two major ways 

-are a,;aiLablc fo:r presc:nt:i:tion cnrid11ncnt of cfas:SJD:)m lcarning using computer-based ma

tc[ials: inter.JC.tivc: wfoteboanls and clcc.tronic clisplay panels o.- mon:ito~. 
An il'llerncl'iw whit i/,oQn l is a prc:scnl:ltion medium tlut l!l'SCS a oornpl!ltcr oom:nectcd to 

a projector to cfup11iy matc:ri,a.ls on a white surface that :i.-cts ms a. tooch screen. (N.fJlt.: An in

teractive whiteboard i,s sometimes rcf:crre-d to as a Smart Board, , •1lhidl1 i,; a registered traclc
mad: ofSm::utTcclmologics.) 1h.c components 3lrc: conlilCCtcd wi:n:lcs.sly or with USB, or 

I IDM!] cables_ .. A [,aptop o:r ]F'C at the tacher's. worb<tartiolil often scr,,cs as tlbc: so1.1rc..c of 

in fonnation. 'lhc information mary be from a. CD/DVD, onirmc wui;ccs, or entered bJ die 
tea.ch«_ A pm;ccto.- dli.s,pbays a computer's vi:dc:o ol!Itput on the intc:racti\,c wbit:cboorcl It be

comes intcrncti.v:c when special pens or othcr devi:a:s arc U5Cd to w"ritc o:r draw on the pr:c
scnta.lion_ (Sec figure 10-4-) 

l'm_jccto:rs for ililtcra.cti...-c: board!l a:rc tJrvl'Cl.lly mounted to tlit: cciling.1hc-y arc positioned 
to a~l!Irc: the: best possible projection widiout distortion_ liq· arc typically oonn.cctcd to the 

computer wi:tl1 a c11.blc, thoug h some: opc:ratiorrs may involve- w~.css tixlmology.. h is. im

port:mt to follow the lililfillllfactnrer's 11:commc:ndcd rn:rinttna:noe and. care of die proj'ectOII", 
particularly in regularly cleaning an air liltcr, as n.cglocti ng this can lead to die: untimely clc

mise of the very· cxpc:□-s:h'C projectOII" l'ight bl!llb. 

dk pl.iJ {JRNLi is an electronic presentation de-vice ron11cctcd to a computer, c-a.mcra, or 
othcr cqoi:pmc□-t fo:r the p.rc:scnta.tion of Yisoo.l i□-formartiion. ll...a.rgc tnbc-typc devices have 

been :rcpla~cd with l'iquid cryst11.l di511,ba}' (I CD) Oat panel dispba}'!i-' lh.c ima,~ !ma}' be pre

pared by the teacher or ohtai:n:cd from ar c.ornmc:itial wurce on a CD/ DVD, l!i-om an on
l'i11c soum; by way of s:'ll!tcllitc: o.- broad=t tclc,;isicm, or ilrom other ww:rccs_ In &Olillc ca,sc:s, 

displa}' pa:n.d\;; ma1 n3.\'c audio capa.bi Lilies_ For cl=roo:m use, the area of display should be 

m:gc: enough for tbc moot climuu stndc:nts to readily vie\--, ,..;h,at i,; bei:ng shown_ :In w:gc.-
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AGU RE 10. 4 Tots lltct3Ct1 sc whlteboatd 21bws tcadttt to maw Oil me SC!t!CII ~ If It Wl'tc a whiteboard., hit 
It also opcntes as a l:ugc toucbsaeen th coattols the compuret wbleb 111s connected. 

rooms, display panels ma ' be po iti nccl around the room from the: ceiling or ,'lllll. Most 

arc rather pennanc:nlly attached to the \ I or cciling. though omc: are on carts dt:tt make 
them tr.msportablc:. With individual r small group use:, miallcr v·cn;ions such :as personal 
computer or ptop scrcc-ns may be adequate. 

Arrangements may be cst:ahlisJ1cd 90 that teachers have: aaxss to miallcr screens at ti1c:ir 
desk or station. Portable: mi es widt wire.less amnoctivity 11re 50mctimes used.. [nform:Uion 

may be rcoordcd or- sa\'Cd fo r future use. 
A teacher stati n may also include a document camera to pn:se:nt1,,isuaJ in fonnn.ti.on to 

the group. A domam11 cimura can be positioned to capture lh-e video of the tc-.x:hc:r writing 

on a piece: of papcr,dcmonstrnting hm" to perform ask.ill, or showing where to find tnfor-
matioo in a te:xtbo Document cameras c:rn be ust-d for fucc-m- facc: instruction to more 

easily show a ~ m of students how to perform a sldll uch as making oorsagc- and 

in c -lcaming cmironmc:nts when teaching online during lh'l'. or on-demand instruction. 
Man}' laptop compure11; come equipped with a built- in ,~1. A "lWDCll-111 i a Clllllc:ra 

that can capture- live video and transmit it to the in tc:mc:t in li1,,-e ti me. \'\.'dx:am can also be 

added externally to perch atop a desktop screen, or thq can be: stand-alone: cameras that sit 
on a desk. Webcams aJJow tc:achc:n; to recorJ 1,,idros rhat show their fa es or to participate 

in online virtual mcctings. Im pc:rath-e to the su ccss of using a webcam are microphone: , 
which captnrc: the: sounds of the person ~alcing on die ~ cbcarn. l~ microrh ncs might 
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J:IGURE 10.5 lbls reacbct IS dcmoo~ 
st:Mtttng lww ID petfotm PR on 
a cmJne CPR dummy to students 
lcam1ng 21 a dis= tluough oobnc 
lcaml1tg. document c:am.cta posl
dorM?d to dtc t1ght o{ the laptop makes 
this of dcmo11stntto11 possible. 

be interrud to die computer, r can be lugged in external I, . 1 krophones arc also some
times found built into earbuds or headphone <biers. [t is important to ensure that ppro
prfak software· installed on your com1 utcr to ensure cl,e webcam and microph ne are 
pmpt.-rly worldng. 

Various remote <le"ices an: a1r-.ulalJlc to op1:rnte wd prcrarc i nn:rn tivc rnat.crials. ome 
of these arc used by the teacher. o 1ers are used b_ srucknts_ Wild pen. ma be used on 

,,rhitcboon:l surfa es or thcr devices. A common wireless device used in cduati nal set

tings • an Apple i P..ld t1.blct. which can be used to control the irruigc on the projection ='C.'n 
from a cliswicx:. 

lhc "hcart:9 of an int.eracthie system is the computer software. ·The software may be de

signed for teachers and/or students to prepare md pre9:nt information. It may be used to 
(Rparc visual and sa,-e presentation for future use. ' lhis softwMe is typically sto1ro in the 
computcrlocatoo in thccla _room nearthecquipmcnt.1he fa~sdc:ctcdmustbccom
patible with the interactiYe wr cs and otl,er clrtic:es that arc usoo. e prcsentltion soft

w:uc program that is ften usod in t.-ducation is B wer Point, a p~ uct of Microsoft.· 1 his 
sofh :rrc: alJowi. tc-.1chc-n; and students Lo prepare prcsentJ.tions using lrulktccl summaries 

of the content and includes various illustrations such as Ii ne art and photogr:rphic images. 
l ncrc:isingly, many schools arc utili'Z.ing education:il resources from ,ooglc:, whid1 arc frttl}' 
accessible tfirough cloud-based programs sud, as the C oogle uitc. ' (he Google Suite: in

cludes Google Doc, heet , and Lidcs, which .lrC.' analogous to die Microsoft ~ uite 
programs of Microsoft Word, l?..xccl, and I \lerl\,iat. 

f~ programs m also makr \irtuali-1.anon possible:. ' [hcsc o u:-n use virtual materi 

als prc:paroo by commcn:ial or govc-mmcnt s un: The processes or items de • ctoo arc not 
real but are re:;&]· • . 1ostly, it is modeling cliro11gh tflC use: of a romputcr such .J.S the \ir
mal tail docking of a pig or construction of a Om\lef :rrrangcment. 

Neh r ·agofaJlscl,ool m maybcuscdtos~uscfulin onnationwithallstndcnts 

and t:l.'11Chcrs. In a school district, all school sitx:s rrury be net\ :orkcd so multiple hools arc 
im'Dln-d. 'dX>OI districts ofu:n employ [T sped alists to establish and operate networks wd 
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AGU RE 10.6 t=hct\ tks.tat1on In a cla$toom can often ba'l'C a ftl'll!IJ' of clccnoolc ptc:SC11ut10 t mcdJ:i.. 
How man • Ulett!nt dJglt devices C1J1 you attfy 21 dlls teru:.hct's des ) 

:issist teachers with individual classroom nttds. In sorru: cases, a school program in r. dio 

or tclC\is" n may allow students to prcpaR and presmt information b. ~ y of the act\ rk. 

Learner-Focused Media 
evcr21 dccttonic di:'ticcs :tn: available for individual c--lc:uning ancVoT rc:idy acct'S to in

formation_ Individuals may purchase these dcviocs or schools ma. purchase cl1em in bull: 
:and check them out to indMdua.l students. hangcs frequent!. oa:ur with thoic di:'ticcs 
new applications aK ck,cclopcd.. c~'CJll! CDmplcs :arc included hen~. 

Desktop compute r tksluop rompuur i a pcrson31 compulcr with limited portabil

ity that is essentially for use in a single location. chools typically place networked desktops 
in agricultural edu ation classrooms. though sonic :are stand-alone. ' Ilic • may be connected 
to a modem foT intern.rt access and to a printer for producing copies on paper. Progmm 
may be loaded intoc:ach individo:aJ computer. In some cases, a a!"ntrnl scrn:r might be used 
ror several kc.)-i>o:ircls and screens.. 'tuclcats would be TO\idcd access codes for aetworl«xl 
dc9ctop computers. Use by ·tudcnts would occur at school and during limes m e :available 
for corn putcr use.1he uses might be for internet research, instructional program use, prepa

ration of presentations, md entering recoru inli rrn:adon. chool ofren restrict :access on a 
computer to certain websites and other information. 
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la1PtOp A l~pt op is a p,c'ffiOlilru computer th<at is eas ily ttllinsportcd for mobile n"SC aml 

has the capabil'i~ al a typi:c:J!I cksktop com putcr:. A rechargcahle batb:IJ' system ir. locakd 

im.'Side a laptop. Such com1mkT& am 31'5o. be oi;icratcd by plugging into 11. 110-mlt n:cept:i:
d e, provided 11. □ adapter ~ l!l"Slll(I . Lap tops may be iss.ucd to srudelil ts fo r use at school or to 

t:11k Imme for use. Sch:ool!s vmuDd t,p ic:ally obtain 3. ljll'lllnrity af"lap tops so each stooent has 

Ofle fo r their use. An lT specialist would typic:all)' be in charge of school- issum laptops. 

Students Cllilil gcriern.11)' vrew the same i:nlonnatiori :i,m,d pcr fonn tf1e samr:: opcr.rlions on a. 
llapto[) as on a dcsl-i:op. l:lilttmct access 1ml!y be wirdt':SS o:r I>}' cable depending on how tl1e 

liaptop is configured. School websites md FFA cfol!ptcr Y.-ebsi,tes ffl1lf have: educational in

fo:rmrulion or presr::□ ,t lrml'.5 for 11.CC.essir□g cdm::111io□al s_itcs. 1.apt ops can be used in ,·chicles 
usimg batb:IJ' power o:r uo-\olt ping-in as foWild in somc \'C:.hidcs. Vehicles with "hot S[)Ots" 

lilll!ll)' a lso a.llmv mobile access to tfo:: ililitemct, and most sm:m phoncs c:J!lil be trnm:d into a 

win:I= hot SflOt as well. 
'Jhe l'i~thooi is a category of :small :ind incxpcmi¥-e llliptop computer 1fo1rt has fom:□d some 

fawr fo r cdm:alio□al pm:po=. d booh arc often purchased by si::hoo.l.s. mcl ii.sued to sru

dents" A [)Optmlar dcw:c t□cliCasi □gly n~d by school& i s a Cbromibook.. These di=wccs opcr-
11.tc much lil""C a lllCtbool\: but do oot oovc tl1c ability to install Mi:croso~ Ollicc produ.cm, 

11.S the Chromebool\: ulit= Googlc'& Chrome opc:ral!ing system. ~m:c: Chrom.:booh rely on 

the Google Suite of programs fo r broWlii□g tl.e internet , wo:rd process:ing tasb, and preparing 

·~□tatioliJS, tbey depc:lild oo a :stro:□g connection to tnc internet fo:r m:mmum fu.ncti.o□a.lity .. 

Smanphone A smnrtphone· i"S a mobtl.e telephon e wiith a com[)Uting pfatfonn tli:i,t :li!

lows fo::alW"c!i sud1 as internet and i::mlliitl capahil ity far hcyom.l tcli::phone cmilvcrs-atlions. 
Smartphoru:s :i,llow tihi:: downloading of 3!PJJS (solfh,rarc for spedfu: p1rrposcs) tnat mail\:.e 

irt poi.siblc to• 11.CCCSS :i,griadtural or other infonn:i,llion tliat is lilOI: othcrwise :n -ailablc on :11 

mobile: ba,s:i'S. Agricul~ :rws a.Llmv ilildi\;i:du als on furms--.in pastures a.ad frdds-to ac
a:ss infonnati:on for a. s;pccif1e use. For cx:i.mple, the: US[IA has tf1e :!![)p known as Soi!\.Vet,, 

wihich is a G PS-based progra m tihat l)rorid-c-s '5:0il :suJrVCy info:rmation. A□othcr app ii. the: 

Picturc'lhis l)bmt identifier, which a.ids in the id:c:nliiicatioo of[)lants 3/S '111,'CLI as d'k1g.11C1sils 

md treatment of plmt dis=s .. A Q IR (quicl\: response:) cock reader ap[) m:ry 'be inStllillcd on 

11. clcviicc for sca:□ning ,QR codes to gii;i□ near-instant connocth'ity to a site or roun:o:: ofin

fo:nnation. Mm}' sm:rrtpho□i::s nm.- have: QR remder capahililics built ililtD l!hcir c3!mera md 
do not need to download :m ai:ld'itionllil app. Srrwtphones arc often t ine on.I)' som:rcc of in

ternet fo r studlcrits. ilil mral :ind ruban -a:rca.s. who d.lo not have ace= to high -speed i□tcrnct .. 

Taibl.et computer lki.t know□ as tl11C i'Pa.cl b.r Apple, :Inc., tablet com[)Utcr. OOc\'C made 
major adv:ancc:s in use 3!00 popu1arity. A rahJet .ro:m-p111er ils a device tihat has fearturcs of a 

small co1111rutcr mcl of :i, sm a:rtpholilC .. '[he op,cratioJI ¢31tform is simil3!r to d1:rt of a smm

phooc::. Apps can be adoodl to acluicve spccif11:goals. Some schools are issuing iratls to s.ru 
dents fo:r access to ooline infOIJ"ffl1ltion, i□dudlt□g tcxtbooh 1md other e-lcamtng 11131t,::1ials .. 

1m.c clcviccs :m: small, lighru'cigbt, resi lt"LC11t, :ind )'Ct nave: m 11.dc<Juate-si;1.cd screen. E::ma.il 

11. □d ,.._reb work cm be done with an iP:i.d in :i, .locatio:rn with wi:relcss internet acCC'S'5. Mini 
iPacls are :!!LID used with 0011:□ectivilJ• to \Vi- Fi or cd lular sow-ccs for snarimg i□formation. 

E-.book reader A lso :refo::rrod to ai. an e-rea.der, an ~ render is a mobile electronic 
devke designed for reacling digital e-books and pc::riod"ocal!s. E-book. rcatlcr.; are similar to 

tablet computer& .. The A1nazcm Kindle ii. the 1nos,t popular e-book. reackr: Others ilildnck 

the Nook by Rames a.ad . oblc md die Kobo Clara HD. 
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School S-0ftw:are 
'The two, l:inds of software., according to Le,"cr- 0ulif")' am.I McDomllld (um), most , ..riidd y 

found i111 schools :uc arlministr.lltlin~ solfh,r,ii-c and :ICad'crnic sofu.,r,ii-c. Administrat1vc '50ft 
,.-are may ho:: referred to li school marnagcmun software. 

dJool ma,rugit.m~nl softwan· is a. compl!ltcr-basc,:I µrogr:un used in school,s to ad1icvi: a 

, .. edc range of fuocti:om related to ckli\11:Ting educartlioni, n:cording clait:a, md n::poniing in

fo.-m:mon .. Such sofn-r.uc i!i typicll!llf nea..-orkcd throughoort :1 'Sd100I SJ•stem, witb limited 
ac_ccss by autbori7.eo. imlividma.ls. A= ii. gr:micd to v:irio11s sites in the system to tcachcrs, 

srudlrnt:s, piumis, and otihcrs using ace= coocs and J;l<35S'<-ron:fs rcstricl!ing what cm be seen 

and! done. "Ilic Sjfl>k'm mary ind 11ck :1dmi:nistrativc flllitttions of the sdn.ooL, student e:nroll
mc:nt and d:l'Ss scheduJi11.g, posting announcc:mcnts a nd oomeworl:; l!Jnd recording and re

portin,g lll1e pcrfom1,am:c of srudcnts. li'or example, teachers may rcpon srndea:t amm la:ncc, 

grades, and othc:r information vi:11 oolililC softw:rrc mana~melilt. Somc S}~m; have built- in 
pa.re:ntall notif10111ions if 'Sl:l!IOents 3lrc absent, fu.il to achi:cn: a minimum perform:rncc '.b d on 

a. n=st, or do not tnrn in homcirro:i:k. 

An cx:amJplc is Po11,ters:d1ool, which ruu. web-based 'Sd1ool □r1am1gcmcnt sof1'W:l:rc µm
gr.um. 1n adllitiolil to school :rad cdu<:atiolil management, PowcrSchool :11l!so has. rqxnti:ng 

fCJ1rures for parents a nd srudcnis.. A l.er-ts carlil b.:: qukldy comm1micaitcd to all school pcrson

nd , parents, md. srudcnts lll1rowgh pooting illil.d. ca.llnmg S}'SICID!i. Ac= codes. restrict use to 

au.thorned indivi:dual£. A [eature gaining attent ion is tliat ofan app for mobile dell'.i.CCS ~ch 
as iPhones, i Pads, and :similar daic.cs. I a, addition to PmvcrSdlOO~ a:ampJcs of 011111:r 5J5-

tcms are Roo\lVcb, IRcdiker Softwim; and O!fid::Sd1001.'s. 

School maoogcmc,nt software is used in one Wlllf or a:nothc:r in aJmost all school di.tm:.ts. 
l..inh withln seibool s.ystcm'S may direct students to c-Leaming "Sites, :rad in some cases., the 

d'cctmnic. gradcboak is c:mbcdckcl withi111 a b ming m:11n,agcrncnt 'S)i'Stcnl. Some school 'Sf5-

tcms rue .linked to regional :rad 'Sbte crlUC3!tlion agencies. ]FFA m:.oro sysmns are typically 
sep,arate from sd100I. managcmcnlt. 

A c1Ji2.mic softwau is software tliat is useful to tcad1e11S :mcl lca,mers iai the tead1img and 
learning prooc'SSCs.1:his soft\.-are is IIISCld to eruid1 lll1c od11catio1i1 C:lilvirolilment. E.xamples of 
U5CS ofac:!dcmic soft ware, ac_cording to ll.cror- Du.lfy alild McD onald ('.1011), ind mk di5ktop 

puhl'"tshimg,gr:qihics, refc:rcncc, tut:oria.ls and driH-a.nd -pliactic.c,.crlucational giimC'Sl, and :sim

ulatiom:s. AgrtcnLtural crlncartors h= some saftwa:rc app l'ications with unique rob for agri
cultural cdncation, s1.1ch as sl!lpeliVi...~ cicpcricnc.c :record keeping and rurriculum p'.lam:ning. 

1n the w;e of onl'Inc c-lc-aming maU:Iial\s, all crl11:CJ1, ors sh011Jd be aware of the provisions 

oftf1c C hildreri's.0lillinc P[i.ncy Protection .Act of199& ~OOPPA). In 'Short, this act is ad

mini~ rcd through the Fed.era! "Irndc Commission (F9rC) a nd prohibits thc 011.linc g:i.th 
ering of infoa n artio'n of d1ildren under the :i,ge of Ii unless pllliCIIta.l c:cmscnt has been. pro

,iclcd."Ihi!i wouJd p:rrticnlrufy appl.y to some mic.ldlc school :igriculrural od11.catioai progrnm s. 

Mir□)' scl100l systems ha\rc local polities md. procedures that aJso apply. 

SELE CTI NG AND OBTA.I NIING II INSTRUCTIONAl RESOURCES 

O100~11g lh.e instructional mateiial!s to nsc in tcxliing i-s an import:mt decision .. R~cnt agri

rultmal cdl!l'Catioai research revealed teachers dlo not rcty oo :1 :single souroc ofin'Structional 111,a
tcrilds and imstcad tend to 'Select liC501lrccs that meet their '5JJCcifoc. program nccrls (E.11SkrDy & 
Sim115on, 2.00:0).lhc conlelilt of m:rterial!s sh0111l'd. be closely correlated to the sl::ltc or local cnr

riwl.111m J'CGl!liremm ts..1hcsc 'Sh.ouJd c:m:fuUy fo llow ood!-of:.Coursc or otbcr testing program,s 
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used in local schools and may be m:mdatcd by the state cducuiolil :igt:lilC:f- It woulcl be Ulil

wisc- to w.;c m:rtcrl:ik th:rt do not C0\'1:1" content ta the ksl5 tfiat an: :1dministcrcd.. ~Ehe mare

rim mu'SI: be :rppro1mi:rtc for tl1e le,·c:h of lhe learners :rad up- to-date in c.ontmt. Teaching 
ont -of..J!atc: imformalion is :1 serious ClJIIDl,MlJmisc: of sl!:Udcnt time: arid other 'r=llf= 

l,r!iln«:tiul'Hll matnia1!i adopti.un is the proc:cs_-s used by sch0:>I districts arid state educa

tion agc:ncics in sclc:cting m:i.~ri:ik md :11[locatir1g resourrces.. lL.oc:r.l school boards or school 

aclmmist:rntol'!i oftcll! est:mlisJil, procedures lo Ix: fol.lm.-ed. Some states (p:rrtiwkirly those that 
l,MlJvidc: fimds fo r purd1asing tcxtbooh) havc sl:a!tcwi.dc :Id.options carrocd out under the di.

rruion of their state boards of education_ key part of tbe l'roccs_s :1t 3![1 lcvc:L!s is to obtain 

the i:npurt of baypc:opl.c_ 1he la:ypc:oplc :IJiC stakcllmlders in tlic schools :1ru:I m:ry Ix: pllliCflts, 
business .leaders, md others woo a:rc not cd.ocat:on._ A selection committee or adi,i sory group 

is often tn\'lllhic,:I_ Public hcaring!i miry be held for comm unity members to 11rovicEc input. 

Selec:bon Crileri,a 
Tcoc:hcn make tlholl.£IJ'lds of dccisiom;. each day during in-thc-mome,n lnstruc.tion, md 

during their instructional pbanlil.ing ti me:. 'llicre a:rc :11 m}'Th'.1.11 oflictol'!i tfmt in0.UICll"IC.c these i□,

stru.ctioo:111 dccfaions. Bugler et ml. (:1017) intcn-u:'l>'Cd tc31d1c:rs to idcritify how they ohtaincd, 

cwLuatcd, aml sc:li::ctcd instructionaJI ma-tcrials to be used in l:hcir cbassrooms. :Figure 10_7 nL
lustr..1te:s their lli.ml!ings. 

Sclocting instruct:iom1ll matc:rillfs is an impommt decision_ Sdmo.11 fimds a:re limited, a:nd 

1rachcn; want to get the best possible materials_ l hc same critc:ri3! -a.re typicall1• applied in tll1c 

TEACHERS' CRITERIA FOR DliTHMINIHG lllE QLWJTY 01' INSTRUCTIONAL MMERW..S 

~ 
~ 

• No efl"Ol'S; canect lnformatllon 
• wet! Wllltten 
• S1f0111J VISlD1 appe;i l 

• Alfgned to standards 
• Emclenill)' a!lll re:sses 5'J'.Dllaras 
• /ipprQfllbte lle ptll 0 1 knowledge', CJ.Jestlons. a n.cl ac11V11tes 

• Easy !or 1eaelill!1o, s~llllems, alld parenis 10 use 
• co~e set Of tmuuallom, ma. el1al:5; ac.ilVJtlles, J/isessments,. ;:mil ans:wer.; 
• lipprOl)lbte suppon !or new teachers 

• ~ Sparks Sltldem imeres1; iretevant 
• Dtnrerenua,ton:: Apl!lfopilttte ma,ertal ll>;' sr.: 111 Le!let, language allntfy. 

cogn tt rve q 11,all t111y; mil le.am tng St)'le 
• CUllural ,md llack:g round knoMedge: CuL,u ra ty retevam; allgns wltlh lilor 
bac~ knoWledge 

• Dtvers-e aic1M1res: Grou:p and tnrl l\ltdual,. llallds-on. ~ res rtilOVemern,. 
LC.llillJl!r ll111'4!Stlga!IOf15 

Tnnil!dl llolaa!I tor~~ 
• Made IJy 31111 fOI" te3dlers 
• lncllllle teacllef CDITlJllentS. oplntoru;. allfl reviews 
• Ralh_;Js ll>a5ed on U5ll! ll'J teOCllef's IWtth lnla:rmtlon aboot sudl!nt dlaracrer1sdcs] 

lfilGUi;tE 10.7 ' l"eachCit.S o l !Etta fot di:tntmlnlng lite qullltty aflnsttuellorral m:atetlal<~ • RIDo, HC,N IEAOIBIS 

JIUDCF. f l-ff aMJ.Pn' OFIN.!irllfCl'~ M-IJBIW.SBY DAN BUCLEI~ Sl...a' M.\RR .E.. El.lllt&IH BUHR. M IN OHEl'f-CACOINL 

/tNDlllfAI. FI HIH S:Jl:IN IIIEl't!OOUC:ED 111-l l"E liMISSIDt.l FIIO.M ES'ftO RE'll ll lE\ 'ED Fll:O.M HTll l'S /IWWWWES1 EO 

0 11:C/RESOURCES/SEllC TI I s:JillUC7 IONJ\I - MATEIUALS- B.I H - 1-0ll.\U fY j 
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sd ccticm of compntcr~:i&d and c-karniag matc rill!ls 3i5 to thOGc that 3J"C printcdl cm paiPcr

Hcre arc ror:ru: qm:stiolil'S to ~ in die sclc:ctioo process: 

• ]s die mll!tclial rorrclatoo. 'l'iith the objectives 3.l'ldi end-of~oursc test for-a oour.;c,? (hi 

Olthcr words, does the rnll!tcrial contribu te to the ad:ti.C\'Ctncat al stllte-&flCdlicd ob

jccl!io;-cs and good pcrfo:rrnancc lly srudcnt5 on cmll-of-cmrrsc tcsis?) 

• ]s the content c01tc:r:1gc in m llici:c11t detail? 

• ]s the content tc:clmi.C3!llf accurate? 

• ]s the content cnm:n t (urp-to-dlatc)? 

• ]s the content ~quc:accd property? 

• ]s the content wrillterl on 11!1'1 appropriate lcvcl? 

• Is the mll!tc[i.al :ippc:ilimg to srud!rnt:s? 

• Is the martcrial app roprfatcfy Ulust:rated witl1 plootogrn;phic irn:igcs :ind !'inc art? 

• ]s the martcrial durnblr constrnctcd/p:rep,arcd? 

• Has lhc martc:rial bec:n fscl.-1 tested :rnd revici.'fCd 11S f13!It of cl1:vdopmcnt? 

• Arc :incilla:ric:s ava:itbahlc to rupport usc of the martcrial? 
• ]s the martcrial pri.ccd wirthin rmgc fo.- the fund.'5 a,'llilablc? 

• ]s the mll!tcri.al :ipp ropriartc to the wluc:s of c.omm 11mjty citi:,..:n"S? 

Spcc.ilic. criteria lnll!f be used in e,'llluatililg tntboolcs, ll!Cti.vity mammals, and o ther rnain=
rfal!s. (. ~ ])o'igurre 10 _8 for !I s:implc textbook c:wluation form_) It is im11>0n:ant to be arl'fl"d!IC 

of loc.al 'SClooo.l. dlimi.ct :1ntd sl::lrtc procedures oo liMlcria.h aaiurisition. 

Typ,e.s of Instructional IResournes 
SC\-cral dilfcn:nt types of instruclliom.l. n::sourcc:s arc av:iilablc to, teach cl1i inc.hiding pai:d 

arid fi-cc· access. o matte.- what t}'Jl'C' of martclial tca.cl:icn; decide to usc when pbrrafr1g in

strutti:on, d1cy should be sure it hdps :snrdcnt5 accomplish tlruc lc;arniag objccti.vcs. He :sure 

to refilcct upon tlic indic-atof!; ofhigh-<Juality im.:stmctiooa1 marorfal:s Oll!dincd radi.cr in t h.i'S 

chap ter. ·1c1c:i.11}1. tcad1c:rs sh ould select matc:rial"s d1:rt hdp them com.duct ll! srudcnt--0.c:ntercd 

JICtivity-b-ascd lc:s50n tl1at cngagc:s srud!cnts' curiosity a ad motiration. 

lnfurma,ti on·-Based Resources 
lnfurm:rtion- basccl rcsonrccs ·a:rc martcrials that C01111m1JJ1icatc content lmowlcdgc such as a 

tc:XJtbook, Extcfilsion document, or pccr-rc,·rcwcd journal ll!litid es_ Tcad1.cr:s C3!1il curate in

tcntiional. sclc:cllioa of i11.fcmnarllion -bascd rcsoun:.cs to pro,ide srudcints as ·part of thdr cx

plorallion on a subJcct instead of [)rovid ing lccrurc rnotcs, or rlJCSC rcsoun:.cs could bc used 
to create 11.ecurratc c.lass not"J::S.. TcadnA:n; should be· s 1.1re to cnratc iafrinn:ition-bascd l:IMl.tcri

al"s from rclilllhlc SOl.lirccs ~ th art oontent is up-to-ilartc and J1Cc1J11Itc:. 

fil@-Sharing R'~sources 
Tca.chcrs f~ m.rndy :share mru:cria.ls tlhat tlhc:y created dnough 'i'llrious plat fom1s_ Pfatform'S 

tha,t provide a space foT tcll!Chcrs to sharre cchJCat ional m:JJtcria.ls. !l!lie file-sha:riing n=sourrccs.. 

Ex:amplc:s of li.lc-ihming resources incl\Jdc :NM.IE Comrnunillics of Practice ar11.d ll! popu
lar ]Jo'accbool: zroup c:!illcd Ag Eclucatioo Di'SCussion Lab. .. VVhilc fi lc-,'Sb:JJ[ing resources a m 

be a great !iOIJ!rcc of mrotorimg am.d. q urid : ililfonna:tion, not all content shared oa t:ihcs.c plat

forms is aut:ornatic:alfy high qwility.. Tc:aclttf'!i should use thctir- judgmcmt ,...t1c:a d!ctcnni11.ing 

ifd1c matc:ri:il'S obt:1riacd ftr0rn file-sharing sites arc acrnr:1tc and 11ppropmtc for 1.1sc in d1cir 

dassrooms to meet the nccd'S of tlicir di'l'l.::rsc students.. 
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Agricultural Ed:u.c.ation 
11EXTBOOK EVALUA.l'ION FORM 

TTt1e of book: ________________________ _ 

Date p,ub1ished: __________ _ Cl ass quantity cost [per copy]: ________ _ 

Name and address al publ'isiiler/source: ________________________ _ 

Instructions: Rate the folfOMng items as acceptable (YES] or 1Jnacceptab1e I.NOi as diey relate t o the t ext
book_ Place an x in die column t lnat ~es;ent s your evaluat ion_ 

The t extboolc 

1. Is w n1ten at t he appropriate level 

2_ Has a durable birldirng 

3_ Is t echnically accurate 

4_ Is t echnically up to date 

5. Has modem pl,atographs 

,5_ Has helpful and good-quality line drawings 

7. Has a companiOfl t eacher's manual 

8. Has a student-frien;dly layo,JJt 

g,_ Facilitates systema.llic insllruclion 

10_ Has useful queslio:ns at die eind of each chapter 

.11. S.Uggil!st:s activitiies to app,ly the oontent 

12.. Eiquitably t reats all -ndividuals 

13_ Emp;has~es; safety .and ediics 

Overall!, t he boo'k would be useftd -n my program 

'll'E.S NO 

Cornmerits: -----------------------------------

Signature of reviewer: _________________ _ Date: _________ _ 

l=l:GUll.E 11111 ample fDl'm to use In c,'llllli!l:11ig talbooks. 

l. ,e,sson Plans Pro11idtMJ by Organizations 
Many IitOlilprofit org;rnizations fcarurc edumti:on and outreach :15 11. c.ompom:nt ol' t heir mi:s

sixm. Conscc;i!'lffltly, some org;i:niri;:atrorn m ay provide free cduc:al:ional 1nartcria.ls fo r tca.ch-

crs as lon,g ru; they register to have an a1:co1m t with thcir lilllgC- At t imcSa, SOJil'IC matclial~ will 

be made 11.\r:rilablc for free, while other compoocnt:r. :m: availab le for pm:rchasc_ F...x:mipks ol' 

org;i:nization:s l:h ait pro\id.e lb-son p.lam include the National FFA Oigmni.zation, Nlationml 
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4-1 1, Agricultu:rc in d11C Cbassroom, :md tlhc Natioool Good Agricultural Prncti.ces Pmg1"3!m 

:rt Cornell U njrersitJr: Dcpi:'nding on the souro.c, teachers ~y h:rr;e to i:wlu:rte whether d,·.e 

materials arc appropri,atc for tl-icir students :rnd their nc:uk. 

f;ee-lfased lnstr.uctior1al Ma,terial1; 
Some companies o:r org;ufr,.ation'S sc-cl:: to generate income from tlhc cli:,-clopment and 

sale: of iristmdiooo.l matcii~ls . F'cc--basc:d i111strnc:tioml materi:cls rnay be avail,:ilile for a 
one- time fee or a. s111bscriptiion-b~ prog.ram in ,.,,t1id1 the teacher i'S eithe r charged by 

the m.nnbcr of slll.ldents utili'lling a program, or a time fl"ll:rnc of n'SC_ Common lcc--based 

instructiomd matc-ri:d scrv:ic,C's tih:at pn:nide ag.ri.rnltnr:al cducati'On a.u,rim L'um matcrials in
clude CASE, M).CA£RT, Olil.C l__.c:s:; 'lhi□g, iCEV, and AgEd ct. While dtC"Sae reson= 

:arc: usuallJ of high c;iuality and olicri integrate c3!5rn}' into, on line: learning pfatforms, they 

can be cxl!ICllsh'C. 

'Web-.Based inquiry Resources 
Fim1ilily, tc:ich crs might chocse to use wcb-fa11scd i:1K[1.1iry rcsourcc:s diat '5Cf"VC a~ toofa ~o 
virtually siJrn1.1.1Latc \'3!riom: narural plicoomcna_ Manr lvi:'b-lmscd rnc;iui:ry re!DUITCS arc pri

marily foc.mc:d OJI scknc.c concc-p15 and skills in'Stcad of producl:iion agriculture_ EumplC'S 

of web-based iru;ini:ry rcsotm:es ind'ude IL.abstcc, the -a:ti'ODal Science Digital Ubra:ry. and. 

Explore-Leaming Gr,mos. 

Obta ining Materials 
A.lwarys follow tlhc proced'ures of a .local sc/hoo1 in obtairr1ing materials:_ ']he school prmci

pal, dfrcctm:, o:r d.cp:utmi:at chair- can provide infortiWltiolil OJI how d11C ·proc-c:ss w-orh. Some 

sdhools may harvc textbook c.oommators d1at st:ry cn!R'nt mlh tile sillllal:iio:n o:a ad'optio:m;. 

:100 bicld'i □g proci=cs. 
Sd1ool systems V:lr]r~ but ma:nf solicit i:ns.tru.ction:11.1 materials i-lil die: spring for 11SC the 

foll'owing }'CllJ: ·nu~ :roqucsts arc obtai.lil.Cd Ilium all teachers and compiled into a ~tcr list. 

Administ:rnrto:rs and others review die liest and set priorities OJI wimt is to be obtained_ O nce 

pui!d1ll'Sing dcdsions har1<c been m:iJc, the n:commendatiom li1illl}' Lie taken to tbi:: local school 

board for-mpproval before:-a pmchasc order is issued. Dcpcncf"mg OJI the l:mdgclllf}' year; pur

clrua.sC's are of-ii:111 made in cariy Jnly with funds budgt:,tcd fo:r tilac next sdmol }'CllJ: 

In ~rlil.C states, sbtc funding is :nr.a.ilabk fo r instructional materials in local schools on1y 

if rnatcrirul's on mtc--3.di:J\_ptcd Ii-st. arc: scla:kd. Sue/Ii lists may md'udx: textbooks, CD-b:i5ocl. 

mat:i:ri'11k, -wi:,b~=d mllrtcri<als, mcl olih.i::r kinds ofinstrnc.ti.omial materials_ A state l'ist m:ry 

ha111C two or more ah:c:matii'IIC'S for a pa-rttmlar course: or-subject State ad'optiions often oc
cur on a q,-clc of rive )""C'.31S or so. Local sdiool districts appoint local adoption oornmi.ttci:s. 

l..oca.l districts that b!!lf ffllltcrials not on tbc state-ad.opted list must us1r1a.Hy use: local sc.hooJ 

fimd.s fo r tlrucsi: purchases_ 

.In any sd100~ dc\'Clopimg a stro:agjnrtifocatiOJI for i nstruc.tio:aal materials is oftclil ncc:dcd. 

It is a teadocr's responsibility to prm'Ldc a. rationale for obt:ri:ajn_g r11:1,; m:rtcriak IDc:vdopin_g 

support from :advisory c:oanrn~ttcc mcrnbcrs is usl!llally IIIClpfuL As mcntionccl C3lrl.icr, 1t is al

ways wise to Mvc a list ofn.ccdcd instructional matcria.ls available just in case you are in

formed at die bast minute- d1at !ilHIIIC fumls are avai.laMc. It is dac ti:adtcr's =ponsibUity to be 

aggressi\'C in obtliniag goolity. up-to-date imtruc.lional r:ootcrials forngricuDrural cdUCJ11ion_ 
\i\fhiile 1t is the tC':J.cher':s respon'Sibrnty to prowrc quality instlllll:Ctio□al mat:i:rials fo r tiladr 

students, they shoohl. :rroid ffllllin_g a habit ofpnrcoosimg these ruppLics using their personal 

fonds.. 1111C school bl!ldgct sho1.1ld support the :rcquisil!iio□ of ruppl'ics md not rely o□ imli,;id

ual tc:adtc11o tD regularly purchase cxpcn!>ivc ruppl:ics_ 
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MANAGIING IINS,TRUCT IONAL RESOU RCES 

Books 

I nrtructi,:ma.l m'3!tcli:ds need to be moo:.gcd so that t1hey aJt: radHy avaifabk :md :ire pro
tected Imm llDACCes:SIJ}' \-,eaJ" 11. □d tear. 'Ube :irppcan,ru:e of a□ agnrulnrral rol!OCJl!llion office, 

da-ssroom, or labora<t:ory can be grcatfy· inlluclil:Gcd by oow matclial's are lik d. Piles at-worn 

bool.-s, miks of out-of-d:irte brochures, brolb:n computcr equipment, damaged CDs and! 

DVD s, aml dil:rpidatcd rnd..~ of maga:,jnc:s cktrnct Imm :irppcan,ru:e aml lower the cm:ra.11 
pcn:cption of 11.gncnltural cducatiorl facilities by sru.ckn ts arid othcri;_ :Kc:cp facilities neat, 

cll'.'lln, 11.□d ~ 11 orga,nizm! 

rF 11. textbook is 111scd as the basis of the pwiru:d rnaic.ufum, grcate:s'.t learning dlideru:.y oc

□Hs when there is a textbook for C111:ry stndent :md every st:uclcnt has a textbook. dtcd:.ed 
out. 1lic te:xitbook may be- tal.--cn home or t,o a study area 11.s well. as 'lilied in tne classroom_ 

r bvi:□g stndents l!l'SC textbooks as an integral part of kamung has a. major npwa:rd i:mpact 

on smdent ad1k,·cment scores. 1· n the case of onlrme textbooks, sruclcriits may be provided 
aazss oodcs for use 11.t home_ 

\'Vhen lilOt in 1.1sc- or checked out to studcflts, textbooks and other books 1.1scd by stmlents 

cm be orga:ni:r.od Olil bookshcl\11!'.5 in d1.e classroom or storngc room. Stored books should be 

ammgcd by tutlc, and alil rumcd tlh.e same way.. ~lhe place where books :ire stored sh o111ld be 
dry 11.□d away from direct sunl'ight 

Refc.rcooc booh u'S-Cd byst!!oolc:nt!i rn-:t}' bc k.cpt Olil books:hdvcs 'i□ the classroom a:rca_ StJJ1-

clcnts shouJcl be i:□stmcted tD return earl1 book to its proper location after u.sc_ R.cfcrcocc 
booh IJliOO by the k:ldter m:Lf be kp,t in t:ihc: agriwltl!lr.111 educa.fum olfooc or on the tcach

cr's desk at the fron t of dtc classroom_ 

Broe: hu 11es and M a.gazi nes 
Brodiures and magi1:ziincs rel-atcd to die i:□structio□ should be- displayed i:□ the cLassroom. 

E.xtcnsio□ Service bulletins, as we.Ill as hmdbooks on :igriadrura.l chemicals, pwit and/or an
imali dli.sc=s, and related topics, lili1'3}' also be inc.ludecl. lbt5e arc oft:ca. in :rad~ or on shd 11-cs 

that allow stm:lcnts to easily sec titles or subjoots and rctl!lm the i.tcms after use. Brodim:rcs 

md mag:mncs for teacher refcre:ru:c am be lk:pt in the agrirul'tmal education 01T11:e. 
Brodmrcs and mag:r.1;i:aes slmuld be l:>C'.c:iodica.llyd1cd.--e,:I far damag-e and agc_Tattcrocl 

rnateri1!.ls shouk!. be- discud.cd, and lil:CW onc:s cibtainctl_ Out--of-dlatc materws sholllld afao be 

discamecl. Oldcr mllteri'3.ls mar, promote the use of practic.es tha.t arc no lolil_gcr pcrmi:s:sib'.lc, 

such as the commo□ use of meth yl bro.mi.ck as a soil. f11.11nig:i,nt Maga:r.ines older than olile 
j-C3!li sliould be discarded nnless tfo::re is a ·\-cry special rcasolil to ret:lilil them. O1.1t-of-d:irte 

rnag:uincs might be savro. fo r fi.1.l1UK· learning activiitics soch as li!M00.11g a collage, or for Ulic 

as rcfcrcrilcc material 
Sc.lmol .libiraric:s or mcdilll cc:ntcn; can often support the agri'Clll.tnral educatiun program 

by obtaililing brochures and magaz-irliK:5-.. l.ibrnrics and media centers have facilities for or

g=i:r.iing soch mlllti:rws :irmd making them 11.Vlri 'lable to studc□t'!!. ' fhe agric.ul'tmc teacher can 
work with the librari:m or mroi,a center &rector lo· sec tha.t appropri:irte ma.tcn:ds an: ob

tar□cd and made a,'ll.ila.bk_ 

Elect ronic Media 
Whik m1.1d1 at-meo.iar stnragc is being mm,:d to the d oud and otherdigit:d rcposjtolfics, some 

progr.uns slill 1.1sic CDs, DVDs, :1.□d ifl some c:15C5., vidcotap:s. C/aird slamge ts a □et!woi:l: ofon

linc: storagt: where dab i~ storo:.I in \'ITTl.la.l.iY£1:I pools by thiro pwtics- It can be helpful to h:Jrvc 
copies of CDs, D VDs, and ridoompcs to uliC when the school i11tcmet 1111a1 mo t be worlang. 
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All clootronlc m:arorials 1Becl in :i:n :i.gricnltllirall cducatio11 program should be cil!refuhly aoo 

sccwd.y stored to 1irovidc protcctio□, prc,'l:rlt loss, mcl fucilitatc locating them when ru:cdcd. 

Orgii,niz,;:r cahiru:ts or slh.i:hscs cm be ob tained fo r CDs arid DVD... \firlootapc:s, though 
not widely used aDj' more, c:111111 be stored on r-cgufar slh.clviimg. Tum. a.ll 111!lltcriafa so t!he tutks 
:ire ell!S:i ly seen. Matc:ri3!L~ r□aJ be orgmi7.ed by mbject in alphalx:t iic:itl sequence or by the 

class illil which they are used. 'fo ass.1ue s1x.mirty, sue.Ii materials arc often kept in tlhe agr1-

cuhm:al .::duC!.l:iolil office OT stored in :m i~ctiioo:itl materials room. Ccmdiliioos of ~orage 
should protect the ID1ltuials from damage. Suc h materials litlc3.Y be in locl."N storage cahi

rn:ll; or ·roomcs to ;a.s.sl!IJC protoc.ti'OII Iii-om theft a□d VlllilOafi:sm. 

Allil agriculrur;il .::ducator lims s=r:al rol.e!i re.l:Jt:od to i:cc.o:rck. In som;: c:J!SCs, n:c.ords arc kq,t 

in the cem:tral of'lli:cc of the school, llllild the tc!.chcr must provide tbc l□formation tih:rt is to 
be rcc.omccl. la other case'S, tihe teacher enters die infonm1rtion in a nctworlb=d computer in

f0f"l1l!ll.tion system. Some information is reconkd on a. daily basis, such as d a,ss attc□d:mcc. 

Other i:□formation is mc.ordcd on a 1,;-c:ckly, semester, OT annu~ basis. 
Records of FFA partidpation and m pcm s-=d .:=xpcrirncc acti.vities arc often locpt in the 

agricultural education oiJice or d:w.rnoo□:IL Students may have: access ro their rcc.orck ll!nd 

n:guhuly rec.om infom11tl:ion to kcc1p tJ1em up-to-dare. Good records ll!re csscnt~ for the 

teacher in preparing state reports on tJ1e p:rogralTIL ' lbc-y ll!l'C importllnt for noo.ividu:d stu

dcnn. in workirng toward t,"'"FA advancements. Students may save SAE records on a USB 

lfash dri~ (drnmb dri,-c) for trnnsportabiluty and re du.cc 'ililfonnati'OII on the li:ml clri'l-c: of a 

computer. Ot is wise to keep brlup fdes in case a lTSB l]:1£1:i drive is mrsplacccl.} 
lncreasi:□glJ, schools arc usi□g onlinc fo rms of electronic rcc.o:rd keeping fo r SAE and H~ 

.:=irugagi:tne□t . ] he AgricuJrural Expcricnc.e Traclocr (AIT) is :m example of an onrine record 

kcepillilg symm that ~ lows st:url.ents to a£.CC5-5 th.e:tr records anywhere· tiha,t they have :m i11-
tcme1: c.o□nec.rum, i:nd1.1d!r□g through a,n app on tl1cir smartphooe. Some stales OO\'C state

specific n:cord. b:rping softw:m: for SA Es. Be sure to d ied: with }Ul!IT sl::ltc a ffiliate of the 

tiuna.l A=x:i,at i'On of Agri'Cllllturnl Educaitors to fmd out what type af record. keeping sys
tem i'S the· opcctll'.tio□ in your wi.te. 

Some records should be rnt:alncd l□ddinitcly m ll!n agricu.l.turnl cduca,l!ion dcpartmmt. 

Records of F'f membership ID1l)' lilCro to be ·r-=tairu:d fo r at lc:art 10 Ji:ca.r. l:mt li1l!ll.J lie kept 
longer dlcpeimfmg on schooil procedures. In :all cases, records mn'St be a...-c.urate and protected 

from tam pering. nacruratc :records result i:n later problems and in doci'Sio11 making based 

on fulse in(o:rl01ltion. 

Agriculrur.:: tcache:rs nc.::d to be :r.wa:re of FERPA guidd .lncs illil d.cal.lng witl1 sru.dent 
records. FF.:RPA i-s an al.ibreri,atio:□ of til1e Family Edm:ational Right-s and Plii.vacy Act, or 

:Buckley Amendment. :he federal act protects the privacy of s.tudent .::du.cation records.. 

FERPA g1¥cs pll!lients ccrtllin righ ts untiil the -student readies the age of 18 or attc□ils a. 
school l.ic,-ond d ~ high school b -cl. 'I]~ law prmidcs that parents ID1l)' t□;;pcct records, ask 
thait errors be colTOClltd, :m:d sign a writtm release fo r :my inf0f"ID1ltion to• ·oc d"isdosed.. In 

some inst::mo.e:s, l1'SC5 of student records :arc cx:empt from rERPA regulations, sudh as wlh.c□ 

a. :stmlent trallSlcrs to another school or the school prepll!res a d"m:ctorJ. FERPA applies tD 

alil schools d1at mi:ei,;c f"u□ds through d1.:: U.S. Dcpa:rtm.mt of Educaition. 

Laboratory Materials 
:Liboratory mMCriil!l-s must be managed pmpedy to a.SSJnc safi::ty and! scu1.1rity and to pre

rent ummthorir.r.cd use and damage. How materials an: ~ red and org::mi7.ro varies witil1 dJC 

ki:□ds of tool&, i:□slru!□il.Cflts, CflJUipmrnt, or suppUc-s. (Note: Chaptcrs 9 and 2.1 provide atldi
ti:ooo.l inf"on nation related tD tools and cquiipme□t in Laboratory settings.) 
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Tool's and instrwnc□ts arc q.]lic:aJly ~orcd ili1 a lockimgca'bioot Of" tool room that is op=ncd 

1IJ'ld made awitkililc· to studc:nts as nccrlcd. Each i.tcm 5hould bavc: a sp=cific place in a cab

ioot or on 31 wall panc:l O F shd[ "lhc n31nnc of the item or 31 dra:.wi:□g li1l1!3.Y be ll!iCd to iden
tify !!lie loc:irl!ion_ 

Equipmc□:t is ma1u1:gco. to assure a long, useful l'ifc. Covc:r& limJ be put on some types of 

equipment, Slim 11S micros1copc'.s, when 1111.i=y 3Ie nlJlt in ucSC. O ther equipmcnt may be· locked 

i□ cahmc:ts, witil1 vol.tagc mc:rer.; :rmd DO (dissoh'Cd OX]r--gcn) 1nctcr. being c,ramplc:s.. L:i,rgcr 

equipment, sum as welding m:rcliinc:s a ml l:abl.c saws, may Ile stdiom1ry o□ 31 oollJltcr O F lah 
facility lilom: Ma:nagcme□t also inclurks being sw:c that the C1:f!ipmc:nt is deaned after n~, 

protected from cbunagc, and kept ili1 a safe op=rating comdi.ti.on. A l I. 5afcty gua:rds, goggl'cs, 

1IJ'ld othcr pcw:mal protcc.t1ve cqllip□il.Cllt (PPE) must Ile in good c.ondillio□ and ac.ces5iWc 

before rome kihoratOI]' .learning a.cthi"tics. 

Supplies arc stored l:!a,sc,:I on the n:rrure of the material. Gasoline, for cnmpk, mus.t Ile 

stored in :rppliOVlld co11tainel'S and i□ locll!tioos a'W11}' from open lfamc:s or soun:C'!i origm1ti:on. 

Chcm:i:c:ds may be kept locked i□ cabinets or closets to prevent unaud1ori:1.:d aca:ss. Other 

□!liltcri<llls m:EJ need only to be protected from the weather; rud1 as rome patting med'"ta that 

should be protected from rain. Lmng forms, sud1 as seeds, should be stored to a~re 'liability. 

REVIEWING SUMMARY 

Many lci:□ds ofinstnrctiooo.l l'C5ooKcs (~tcria:L's 11scd i:□ tc:rcl1ing) arc 11,sc,:I i□ ag:rimlru~ 

cdumti.on. Studmt a.chlc\'!:mcnt is promoted by haVii111g a. liC5ourc.e-rich leamiiilg envi:ro□.

maiL lt ils the teacher's rcsponsihi1ity to h:r.\'C 31ppropria:te m:rtcriml's :rvallablc fo:r cfficnt 

tead1i□g amd learning. Furth er, tltCSC materials should support d11: :rchici.-c:rncnt of Lca:ming 

smmd:mls cstahl'"ts.hcd foT die agrioultuual cdm:atlion. program aml promote :stude□t p=rfor

manc.e on assessments.. 

[nstrurtional rcsowccs include both published mo. □o□p11bl'isl1ed i:oo.tcria.ls. Each type is 

obtained to promote the ach:ic'ilCfflc:□t of the gtJ31L's of the instrucl:iooml program. Some ma-

1:CJii~s arc dlcsigncd fo r student l![SC; other 1i111!3.tcria.ls arc for ~ her 1.1sc. 

[11st11.1rtiunal ma:tcri~ an: i:rublisool l:i nds ofi□struotional re-sources. lhi:sc include text

books, ac.tivity ctWiu:rl's, tcachicn' 1nanoals, rcferonccs, :rad simit~ mll!tcri31L's i□ paper or d .ec

trcmit:. foi:mll!ts. M:rtc:rials tllll.t prorlde tl1e base or foil□dation are k□own :rs l:!rusa.l .miltcriails .. 

A textbook is :an exllliljplc. Materials tha:t accompany 1IJ'ld enrich l:!ais:~ :mil.tcrws are k□ own 

11S a□cill:11)' matcriilk. An acti\'irty 1mwm:rl is. a□ c:xample. 

Nonpublishc:d i:□.st1mctiolil!3.l resources :uc used t o add h:mds-on lcaming 011partun1-

llics for stud'cnts. A wkk: r1lflgc ofi:□strume□ts, tools, cquipme□t, and suppliC'!i arc m:crli:d 

I lil.Sllil.l1nmts, tools, and c:,qurptnc'□t arc kisling a:□d ell!□, be uscrl over a□d m-cr:. Snpplics tc□cl 

to be 0011sulirulhl:c iJDd i□d'lldc rum thi□gs 11S sccos, flowcrs, m11im:Jil feed, paint, l'llmbc:r, nails, 

1IJ'ld w.c:kling rods. '.nbese illiC obt:rincd to implement instnrctioli1 ilS spoafioo. in tlic curri:c.• 

Lum guidlc provided by tlic state or local school district. 

E-leaming is lhc use of c:omp11tc1" tcch□ology to promote teach ing and learning . . In most 

cases, it shouM supplc:1nmt iJDd mhanc.e i□5tll.lctioJI prcwidlcd by tlic teacher-not replace 

die tca.cher:. ~ 11tation mcif~ include: Ilic l□tcr:1.cth-c whitel:!o:ud mth associ.atcd computer 

1IJ'ld projector or lll display panel or si=t of p-.i:□ds, deJ11Cndi11g on room silzc. ]nd:i.vidu31l leam.c:r

foc11JSod mooi:i, mIDy be 111Sed \,i.tl1 desktops, laptops, s i:oortpooncs, aml tablet computers. 

Matcri<lll r. illie sc.lcctcd after the courses :md the rnrriculum ha\ 'I: l:!ce□ idc□.1:iftcd."Dhe ma

t:cli~s should he~t) imp!.c:mc:nt tl1c curri.cllllu m and hdp achic\'C tilie in-rtmctioiw objectives. 

An mati=:[ials should rut\'C 31ptirop[i.atc content a:□d be up-to-<U1rtc, mcilmicall}' accurate, sc

qUC'□cc,:J propi::r.lt~ mitten at the· app ropriartc :level, a□d appcali□g to s tudents. Illus.tratiuns, 
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dl!lr.l.blc coris,tructron, cvirlcnc.c of lield testing, am! availiahility of ancillaria are also fac.

ton; i:n selection. 

Ona: 1natclial''S are obta:i:nro, the tcaclllC'r is responsibJe for m:magi111g tbcm.1:11i.as lnd uoo 

organr.i;ing and :storing t bc li1lll, protecting t b.em from d:unag1: o r lo:s:s, and issuing them m stu

dcnt!i. It also i ncl'udcs obtaining. m:ganmng, ma.lnta:ining, and. promoting 1.1se by sruclcnt-s of 

t h,c appropri>atc 1:icrnomil. 11ro~tivc equipment (PPE). 

QUESTIONS FOR REVIEW AND DISCUSSION 

.L , W h at are in'Stlil.lctional. ir.;onrccs? 

2., Diastlnguish betwttn consumable· and ooru:o□Sl![[l]able inm uction:J!I materials. 

3., Diascuss tine :=poinsibilit:Ji of a ~ h,c.- in ol:rtaini.ng lnstlitl.cti.onaI i:csonrccs. 

4., W h at l'S lnStlitloti.'Ona.l material? Ci\,: th ree example'S. 

5., DiastlnguM1 ben'OIC'Cn imtrwnents, tools, and equipment used in agri'Clllltlml!] cdm:llition. 

6., W h at l'S a suppl)•? How do supplies Wl'f Mth tl1c iD'Structio:na] program? 

7., W hat l'S mcd.cnt-u>sc material? ill.me :irnd hriclly c:xpla.in fom exllI□plcs. 

&., W h at l'S tea.chcr--0sc- material? Nc3:me and briefly c:xpla.in fonr exllI□ples. 

9., Diastlnguish betwttn papcr-b:Bleo:I and dcctrnnk-h:Bleo:I iD'Stru.ctional lilMlteriaL 

10. W 'hi1t l'S c-lcam ing? How i.as it 1.1scd in agrimltnral COl!l'Cil!DDIR cl=s? 

1L W h at ~ enration media. may be used in c-lcam ing? 

12. W h at qucstionas CS:houkl be an!iWC'rro i:n sclcctin_g i.nstructioool materials? 

13. W h at prat:ti.ccs may be used in oblll.ini.ng in'Stlil.l.ctional. matcri'-i.ls? 

14. Diascuss the· edu.c-a.ti:onal lbcnefirts ofissl!Cing t~ to 'Students. 

15. W h at pr.octi.ccs ~101.ild be fol lowed in managi:ng inastrn.ction:i.l rootcri'-i.ls? 

ACTIVITIES 

.L h 1vcsa gatc the imtructional. m:irtcria.ls selection a:nd purd131!1ing procedures in a. local 

scliool. Interview an administrator, the cfl1air of tb.c lilMl.reriial!s adoption committee, o r 

a tcachcr. l!)ctcrminc the pm.cocci. in adopting ma,tcriafa, tli.c use of citiz.en in1n1t, the 

schoou l'c foll01iloll!0, a:nd other d.ctails relating to a,gri:cnltural. cducati.on. Prepare- a ,-,;it 

tcn report on yonr lli:nd ings.. 

2., Assess the SOl.lr<:C'S ofinstruciti.on'-i.l materials for a,gricnl.tural education. Visit !Ilic '111,\C'b

site'S oil" 11!t least three roun:.::s and determine lhc· 11:ind.s of matcri'llk awi.lm le, the costs, 

ano:I other clc:mUi.. F'oll.o, \ling are a fo'ff sample \-'l'Cbsitcs: 

Agf_.d et---i11ttps.:/A.,rww:agcdnct.c0Jn/ 

Ag EduCill:ional So:lul!ioni.-https:1/agcduCilliomdsolution'S.com/ 

C un;i:cnlurli1lll, Content and .As'SC'Ssmcnts fair C1l IF..--wwvi' .. m}'CJIC'tt.com 

CEV Edm:artional. Multimcdi.a-https://www.rocv-onlinc.com/ 

ITCS Instructional Marterials--,...,,.,...-.a.ccs"uiuc..cdw'IM 

Lab Aids Lab Kits~1ttpd/kih-a:ids.com/ 

ASCO IF..o.ucation Supplie'S-https://wv.w:.cna'Seo.c.om/c/Educati.o rt-Suppl.ies 

ASCO Farm ano:I R:mch-httpsd/www.cna'SCo.c.om/c/Farm-Ranch 

artiona.l FFA Oi:ganil1'.atio1i1r-w1flY.ffa.o:cg 

lbu~m (career and tcdmical-agri'Scic'ncc)--h'\""".pea:rs01R.c.om 

Ccngagc l.caiming-https:l/www.ccngagc.c:om/ 

C lll1ii:cnlu m fo:r Agrirnlrura.l Science Edua1.ti'On-\'>'Wl>".casc..,lcaming.org 

O .n.e Less 'lhinz-https:/IW'w"'W.oncl.csstMmg.nc:t/ 
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3. Select a scc.o□dary agriculture tcxtJbook (bm ma.tcri<lll) of yow- d1oosiag. An}' title or 

subject wiU be fine. ~S'S th e book_ Apply critcliia Sill.tea i lil th is chapkr_ Write a one-

or ru7l-par.igraph a=ssmclilt of the merits of th e boo!.:: fo r use ilil a high school class on 

a. subject in line with that of tln,c book_ 

4. Asi;umc you M'i'C j ust takoo a n agricl!dlillrc tcachiagpasiticm at a school that lia-s not pre
vious.ly had :m, agrimltnrc program. Yow- admin:istraror h as t□dic:atcd funds are a,'ll.il

able to purchase i:oo,reria.ls_ \l\"1-iat would JfOU request? amosc-a typical d ass (wcli :JS in

trodueiti.O[I to agriscieruJc, liYeStock, or limtocul,tuix) aoo dcvi:lop a spcciJ!i.c rLg fo r a ckiss 

of 1 0 srudoot'S.. Prqr.rrc clcta:lls rudn as a list o f bid spoc.ific:ati.o-□ s.. lmdm.le estimated to

tal cost, □.ot to cx:ceod ·s3,•00C1. 

5. 1111,'Cstigatc the po55ible impact of11he ChiMrm's O nline f'mracy Protection Act of 1998 

o□ stud.enc; i [I agricultural education. PrcpiifC a brief 11:pOrt Olil yom finJi□gi;-]he act can 

be am~sscd at wi....w.ftcgpv/ogdcoppru .htm. 

6. Di=ii-dop a. list ofinstructliomd marerial!s ncodcJ to reach :i unit of }'01.lr chioicc. ldc□,tify 

th.c 111::ndor, price pc-r unit, eshm.atooi q11l311iltity nccckd, cs:tlimatc<l shi1iping, m.cl cs!Ji

matro tJJtal cost. 
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11 
Tlhe Psychollogy 
of Lea1rn1iin1g 

Mr: F=klin Kowahlti reaches Agric.ldture to students tn ;,th through tl!th grades. 

Hi h:ES rioti:ccd stndcnts i li!J the· same gradc-a:rc at dilfcrcnt l'Mllllrity-a:nd cognitive: 
b ds and 'l>'Oru'l.er:s Ml)~ Hi wondi= \ffl}' be c:m teach the &amc d11C lesson he did 

hist yc-a:r, the same way, but wh ere l:ESt j"C:JJ's group fuLly 1mdcrstood the nu.tcrt:d 

:ind wanted to go dk:c:pcr into the rubjc-ct, this }'l:ar's. cl~ mugglcs. wirth tl1e basics. 

1\k Kowal'-ski :rcmc:rnlx:r. the .lca:ming throries be studioo. in co.liege. :l>'onunatcly, 
he- GIii :recall tbt: impo:rtllnt a:rcas that wil I. ht:lp him impnn<t: on srudrot lc-a:mimg. 

la recalling the lc:arntng theories, hi= ru;b:d h.imsclf three q;1.1i::stions.: 

r_ How do srucknts learn? 

2. Do students hal!IC diliercnt Ml}'-,; oflcaming? 

1- \i\fhy -a:rc some st:lll'Ocnt!i "namr-a.Uy" moth~.i:tcd to !cam? 

He is l:oolfrng bacll:. in his. rnUcgc note's md bool."!i to brush up his :ms.wets.. He 

is beginning wiitf1 his P'o.rmdafiflns of Agriwlmrnl l!.tlum.ion book.. 

T"ERMS 

affectiYe 
beha\lioral Leaming t heory 
bt"ai11- ba1Sed leamir,g theay 
cognitive 
cognitive learning ~he ory 
cotnsbuctivism 
hierarchy of human needs 
learning 
lea m ing s/tyte 

min dset 
motivatiotn 
operant concitioning 
Premack princip le 
psydhomator 
~hema 
self-effiu1cy 
~heory of multiple intelligences 

OBJECTIVES 

This chapter addresses ~he 
Ma~ional Quality Program 
S1andards fOlf A.griculwre,. F-ood. 
and Narura1 ResouKes Education 
(lllalional Council for Ag rirnntural 
Educa~ion. 201'6). :specifical&y 
St3ndard 6 : Certified AgmicLllrure 
Te adher5 and Professional 
Growth. It has the folfowir,g 
olajectiYes: 

L Expla in ~he meaning of 
lea rningi. 

2. List a oo describe 
appropriate learning 
theories. 

3. Relate ~h;e role of learning 
theories to instruction in 
a gr iC11Jltural ed ucat ion. 

4 . Identify student learn'ir,g 
styles. 

5. Diso1.1Ss student motiwa~ion 
and strategies for 
1motiYat ing stud ents to 
lea rn. 
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l=IGURE 1L1 U1Jdctst21ld1ng 
ho,~ people learn helps tcac.bcts 
be toolC df ectl~ 

WHAT IS LEARN ING? 

Lmrni1rg is a permanent c:hangt" in bdia,for as the: n:sul t of a.n c:xpcrkn c:. Toe d1ange can 

be: in d1inking, actions, and problem-solving. Learning results in people vie~ fog situations 

diffcrrntl_ in tbc foturc. They :irlapt their behavior based on what they lm-e leamc-d and the 
demands of their new environment (Martin & 1brok ernni, 201 ) . 

Bd1:ivior is more mm a pnys.i ,outward 11ctivity. It i broad lyddincd and includes d1e 

cog nJLrve (lcnowic:dge or-Stored" in onnation), aff «tfol' (attitude), and p.syrho1ng/or {manip

ulative skill) domains. Leaming must !!lso be the result of experience. o, although studcn 
d1a:nge they llgt', sud1 as g:rm'lling in height and weight, this is not learning. 

J ,earning is not limited to sc I-based c:xpcricncc:s.. , tu den learn from their cnvi ron -

lllt'nt, parcn pt.-crs, and numerous other urcc:s. griculturn.l odu tion, tl1rough super
vised agricultural experience and FFA, i designed to expand scl100l-basod lcaminir.bc-yond 

die classroom and labomtory.'lluougn th is structure :agricultural cclucation pl:acx:s learning 

within real-world social settings.. 

MAJOR LEARNING THEOR IES 

ln the 20th ccntur)", two d mirumt ')]JCS of theories were held o f how people le:lfTl: bc<h:r -

ioral learning throrks and cognitive learning theories. 'These d1c:ories cootinuc to impact 

education in the 21st century. 
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i:JGU RE U .2 11111! btaln l.s tile most lm;pmtant l.catru□g IDoL 

A bdMuromU~a:rni1lf,;·t 'hem-y is 3! theory of bning that focus.cs O lill ob~iv:ahk changc"S 

in outward. behavior :md on the impact of cxtcrnal stimuli tD cffoot change. From 1his type 

of tihoory, we get srudlcn t lc:amt□g objecth1CS, :ES discu~ in C hapti::r 1:2. 

J\ rog,1iLirr.~ li!itrning t'lw:ory is 11. thror:r of lc3!ming that foa.iscs Iii tf1c i:n.tc:m:EI =t::d 
proc.csscs, oow they change, and how tftcy affect c:xl1:mml bchaViior d:i,angrs.. 

Be havi orall Learn· n g Th,e,o ri es 
An t□fl !!l'Cntial bcha <ioral thoorJ explaining how studc:lilts learn is opc.1i3Rt oonditiooi□g, lrn,sed 

on the work of Ed.ward 1lMJmd.ilkc lliliW. B .. F. Skinner (l¾:rsom; ct i L, 11019).'lhi'S theory ex

pands on nro carlicr bchaviora.l princip1= contiguity :100 c.l:JSSical coooition:ing. 
ContigmtJ states. that if mu tht□gs, :11 stimulus m . 11. re5.3xinsc, :ire: pllin:d togetln.cr of~n 

enough, the kamer \'>'ill mmk.c an, acS,soci'at io:n bc,n.,,-,::clil them. 1hi'5 occm:s. in tf1c cfassroom 

\\'i.th drilL-.3:□d-pract~e actilritics. A sttudclilt wbo pa,rrs a pict1!irc: of :1 stc:cr"'ro:I widt wlnite face 
m . no horns" with Ifie hcd"brc:cd. "polled I lcn:fo:rd" is fulloMng tf1e principle of contiguity. 

Cfassical c.ond itionimg i'S be!t lmoWlil b), the wm:l of P:r.rlov and his experiments with dogs 

sa1ivati:ng. Dogs. naturally saliv:rti= wl1clil food is placed in front of them. I :1o~"cr, Pavlov 
fo!l[□d dog,.; oonkl :1ssoci:1.tc other things, st1ch 3iS ai soooo, 1r'lith gi=tti □g food. E:vcnl!.Ually; tf1e 

clogs ,-rould salivate upon he2rillilg the SOl.100 althomgh oo food W1l!S pn::scnt. Cbas!iic:EI coru:li

ti.oni□g ocrnrs ircgirda:lil]il in tftc cJas~m. A srucfmt who bcc:01TICs nervous or 11.1ui:on'S wihcn. 

a test is gi\,:n is :1n cx::unplc. "[ i:achcrs who heave open, im 'iling das.sroo1ms arc ucSi□g cJ:15,s:kal 
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l'.IG/URIE ll.3 CJasgcal rnm
dJt1on111g aµla111s 11.o,.,r 

c:rtettllll 5Hrnull. C311 tttggcr 
lnYnlunt::ny tc:5f!OnSC:S. 

) 

cond1ti:cming b}' making stud e: lilts feel safe and acc.e:p,tcd md associati ng that with .le::rming .. 

I Iii cLa.ssical oond1tioning; the behavior is imrolulilt:l!IJ ruoo. typically e:moti:cmml or pli}'!1iolog
i'C3!1. 'lhc stimulus is fo.t, fo[lowro by IC l1eha\ior. 

fo opecrrmt mndil!ifmiNg, the stude:nt hais ooliltrol of the bdia,'iar. 1hc stimulm is a. conse

quence ofthe behmi:or: l'lil the cllassroom, m tcad1,cr who praises cOITCct student mnS\'l'C!l"S to 
quJCstiolil.'S is ns:ing oper.mt c:cmcfi.tionimg. lhe C:ooi15elil111CDC.e (praisc) followi. the bcl1arvior (c.or

rcct respons,c), li=aclli:ng to grc:a.itcr d a§roam participation. Te:a.chcri; lf5C rci nfr1roe:1i111cnt to in

crease or strengthen bdk:1\iors and pun is:hmelilt to decrease or ,"fCllkcn bchavion;_ 
An i:rnpommt princiJ,le rcgammg reinforcement is caUe:d the Prum1ci principle. 1Ms 

states that a preferred activity c:an be used :rs :i reinforcer fo r L:ss preferred acbvity (Santrock, 

'20()8).. '[he Prcm:ick. pri:ru:iple 'WOrh by placing the less p:rc[e:md act1viitJ before tne prc
fe:nc<l activity.. Agri:cultmal. e:du.c3rlion o:ample:s abound. · h .Jon cs's arnirnal scie nce class 

d istikcs caloofatmg lc:d ratiom :ind miootun::s fo r the aq=ulturc tanks but c:njo testing 

md mally.i:ilng the watcr ll!lilO. rc-cord'ing tbe r=lt:.. Mr.Jones is 1.1sing the: Prcmack princi

pl.e , 1clil he: says to the- ckis-s, "Li::t':s do a. good job of ac.curatc:Dy cml'cw.ati□g feecl. mimm:s 
duri:ng the· fnm p3rrtofthc·dass period, dme[I we'll cond1.1ct W11tc:r-qua.lity t~ts in the aqua

c.ulrurc bboraoory." 

Cognit ive Lea m ing Theori,es 
Cognitive learning theories look at how people process i:nform,a:ti.o□i, org:mir.i:c information, 

11J1d c.olil5truct klilm'l'lcdge:. 1 n tf1c cogm,itive view, rnnent:. rurc :octivc LC'llJ11CI'5 who-sce:k in
fo:rmatioo and arc oonst:mt.lly n:org:mizrng m:w and oM information . Associated with cog

rr1tivc .le:a:ming tf1oorks is the information proccssimg mode~ ,.,hich focusc:s on how people 

gatber,,c.ode, ruoo store rnfi:moo.tiolil in d1dr memory :md subsequently retrieve: it ( 1:rrtilil & 
Torok-Gerard, 2019). 'lhe infonnation p~ng mod.cl camp.arcs hUlioo.n information pro

llc:s:iing to the compntcr and how it 1 ,arks. ' lcachcrs use cognilin: lc:arnin g theories when thcr 

ru111Xt :student atklrltion, rohancc studclilt pcn:.e:ption, mmd provide studcnt:s with rchr::ar'5al 
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tool's. Tcac.her.; who use frequent examplci., d ear objccth\CS and clirc,:tions, 311d wried in

rorcst approo.cln,cs arc assi'Sting smdenn. ilil cognithve lcaming. Orga:nizatirmal tool's soch as 

na.tc:s :m.d lc3!ming wi=bs arc othc:r cx:amples of lt1is theory in prndicc. 
Barn.dl!ml's socW cogniti.vc thco:r:y (1986) adlded social factors to lcamtng thco:rks. l'b rn.dura's 

theory recognizes behavior; Ii,crson/c.ogm.itivc, md cmi:ronmern:t factor.; :di play a recip.roc3!I 

part in lcaming (Santroclr, 2.008). Teacln.illg t ltro11gb C-.-.::r De'i'Clopment E,·enl:!i (CD E) can. 

Ltsc soci:111 cognitire rl1c:ory. The agricultmc teacher c:st:ahl'i:s:lncs an. cnrironment ofmodd'ing, 
guided prnc.licc, and. peer tcacluing. Studcnn. dlcn~:lop cognitive- strategics allo'l>'.ing them to 

problem sokc the CDE, which imp=s pcrfon:nanc:e. Mock. c-vcn:t:5 d=lop beib:illl'i.or that 

is w lminartcd :irt th.= CDE c.ompetition. 'lln.c person/cognitive factor most recently empha
sized. is sd f-elli:CK.J,c &lf -4 / icacy is the belief tmt one c.an accomplish something :rad havc

a. positive mrtc.ome (Bandura, 1997). Sclf-cl'l!i.cacy inill!ICnc.cs l:icoovi.or; so tn.crc3!S:ing srudcnt 

sdf-effiacy sho!!dd I.cad. to positive behavior and more el!Fec.tivc lcamirng. 
O rulnlclN.\Um is a. set of learning theories that emphasize liow ~elil t:5 active-If mal--c 

sense of the tn.fomnati'On they receive- (IP:usom;. et at, 2ori;>; '1/Voo-JfoU,, 1998). One- view of 

constru.cti\ism is c.oncc<m1...::I witl1 how srudmts use internal sdb.emas to repre9!nt accurately 
the outlii:de ,~rid. A !idi~m.11 is. 311 absoiact guide nscd to organize !!Iii c:xpe1ienc.e or c.onccpt. 

A second view of c.o□stll.l.cti\'i.s:m focuses. less 011 tine a.cam1tc rcprcscr1tati'OH of the outside 

world. aml more on how oM. kn.owlodgc :md nc-w knowledge arc tnmsformed to be 1.1scful to 

the indiViiduaJ . . A rl1ird view of conslnlcti\l'ism sl:atcl; knowledge rcllects rl1c ou.rnidc world 

but is. liiln=d and inlilucnccd 1:iy culture, language, teachers, and otl1er factors. 

Agricultm:e teadJcrS use c.onsmmtivism wbcn they foUow a "Ieamirngl:iy doing"app:road :i.. 

"[hey arc cnc.01.1ragi:ng tl1ci:r srudrnts to mili sense of tl1e om.tlii:de worl'd through active~y en
gaging in rl1ei-r cnvironlllClilt. An =nnple is the· agriauhnrc tciJC.lher who teadtcS ptirramcin

tary 1m:occd'urc- h)• oo:g:anr.1i rig the c~ as a mini- FFA dmp tcr with activitic:s :md with de

ci.s:io ns to be coo.cle. Some- smdmn. may c.o□.'Stliu.ct dn.c: p.arrLame□.ta:ry proc.edure knowledge
around a. schema of "' lb.is. is hm.- my )'OOlth group cooM operate." Other stud\cnt;; may 0011-

struct a sdnema. of"'Ihis. is wln.ru: it mcms to be ll!CI Jj,']l)\ membet- or offic.er."' 

Brain-Barse-d Learning 
lhe hmin-bmttl leRnting thr,ory, dl::ve.lop.cd by C:riinc :md Caine (n.d_, 1991, 1994, 1997), rc

m l'tcd from a synrl!IC'.S:is of theori.es 311d Iltcratwc n:ga:rcling dnc brain from multiple- disci
pl'ines, md 'uditng bi:ologJ' and p!ijdiology From this Sjftlhesis, Caine ll!OO C:i:i:ni= de\·cfoped 

12 principles of hmm/mind! learning. 'Ihcsc a rc .listed In llo:x 11 .t , :ind a. brief dcscliptiion of 

each follows.. 

Pri:ndple I sratcs the brain mdl bodr l:iorl1 11:rc i:nvoh'C'.d in lcarni:ng. Teacher.; 1.1sing this 
pliioci1~lc will c:ng:ige w dernan. in activities dnat req11irc tlu:tn to 1.1se rl1eir SC!itSCS :iroo bod

ies. Prin ciple 2. srnrtes th:rt lea.ming hrus social 3!SJJC:C.ts :md is inlituenccd bf social intcrnction.s.. 

FIFA, with i.tli student, cl.apter; and community :i.ativit ics-, provides multiple opportumitics to 
combine l.cam i1r1g widn -social r11tcractiions arrui rcbtiions:hip s_ .. Prirociples l , 4 , 11nd ~ arc con

cerned with how lc:11fiili:rs aa:i_ui:rc- :iroo stocc- infonnatio□L l.=eli'S li!ccd l!o make sense of 

thcircmriromncnt and exp.ericooes (Principli= 1). 'Ihey do tbh; by organir.iing information into 
urrnique mental schemas (Priociple ,j)_ Emotio ns md miooscn. are a part of le:im.ing and arc 

ui,ti'Cll!I in c-scilirisbing ment:::rl pat11:ms o:r rmbgcs ( Princip le v-
P:rincirpk 6 srnrtes our brains perceive i□ fonn:itio.n both in parts :iroo in i:ts wholenc:ss :irt 

tnc sa,mc time-. ]n acldil:iion to facn. aoo inforn1aiti:on, a~icultllrrc teadiers should orgarfrre 

instruction so ~ -world =unp,11:'S :md stories arc :11fso inc.luded. :Principle 7 states a Lthough 

the brain pe.rccivi:s wl1at irt is focus.eel upon, it a lso percch-= mfurmati:on rliat is outside of 
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B·OX 11.1 The 12 .Mlnd/Btatn learning Principles: 

L Lea m i11g E!flgages the p'.h!,'S'io1ogy. 

2. The brai11/mindl is social. 

3. The search fo:r meaning is innate. 

4. The search fo:r meaning OCOUl's t hrough patterning. 

5. EmotiOfls are ciritical to patterning. 

6. The mind/bra·n Jlrocesses pe rts am:I whdles simu'ltaneousily . 

7. Leam ing in,,.olves bod, focused attentiOfl and peri,~eral p,ercept ian. 

8. Lea m ing always in,,.ol11es consci1DUs and unconsCJioLJS !Processes. 

9. We ha...e atleast two ways or or,ganizling memacy: a spat ial memory system and 

a set of s.y5tems for rote leamililgi. 

10. Leami11g is de11ef0Jlmental 

11. Complex learning is enhanced by challenge and inh bited by threat . 

12. Each brain is uniquely o rganized. 

Ada,!Hed fromCai_ne& Caine (11.dJ. 

this. foC1.1s. Tead1ers l!ISC this pri:ru:.iple wncn tncy pl-ace posters and ()OCtuJ"CS on d1c class

room wllills. Pi:inciplc 8 statrs :ddmugh lc:mt:i□g inroh,:s c.on9Citm!i :1rtivit}', mud1 learning 

ocam aftcn.-a:rd m 1J1Jilcor1sc.io1ts proccs:~s. l hcreforc, lb.miiog is facilitated. when tim e is 

provided for rdlection. Kolb's CXf!ICric□tisal l.c:rming du:ory (1914), used. ill! 4-H and agnmll

tural educatiolil, cmphasr.l'.fi the need fo r reffcc.tiolil ,Yithi:n the learning proc.css. Principle 

q states we organ.i= in l:\'l'o c.liff"C«'nt c:atcgori.cs ofmcmo:r:ks. One, rote mcmori=trolil, is 

lilll.Ost useful for iso.latcc.l infonnll!tlia□. lhc od1er., d1na:mk, is rngagcd bes,t d1rongh expcri

mccs mcl infot:Jinmc11t. 

Prirooplc: 10 s.t:atcs the lnain clcvcJ.op,s in a predetermined W3f dnring chiM.hood }1:t ncvcr 

loses it. capacity far IA=:1ming. F..dl!ICll!toffi \ fflO e!i()OUSI: :I IHc lo□g li=ning appro:Jd1 1ITI: fol
lowing thi'S ()rincipl.c. Principle n state& the kst l.:arniing c:nvironmc:nt is one diart: appmpri.

'3itely cha.lk□gcs i.C:IJ11.Cl1i. C-ai:□.c: ,and Cai:□c 1.1Scd the tcnn '\lo...-7lshiftling"' to describe what 

happcn'S to s.tudmts who llirC thrc :iti:::□c:d in the b ming m-i.iro□mcnt. Stucknt-s who clown

'5hift [eel bclp.lc:ss :1nd. fatigued. mcl tliw:n girvc up. Principle: 11 states cvc:ry student is unique. 

r Ill :strucruri□g tibc: ]ea:r:nimg m'i'i:romncnt, the tcJH:her must rc:cognizi: different lcami:□g :stfl.cs, 

mu~tiplc intdligcm:cs, arnd studcnt di,'Cfoity in its broadest definition. Chapter- n explains 

the teach ing ~s imroli,--ed in rncc:ting die Uliliqnc lilCMS of all :stuclc□ts. 

IROLE OF ILEARNIING THEORIIES IIIN AGRICULTURAL EDUCATION 

Agri:cnlturnl. cdu.cators l!lse .lc:a:ming t b.ooric:s to organr1.C md s,tructurc ru'bjcct m:1ttcr, to• mo
D\\3.tc :sma.e:□,ts, arnl todcti:::rmincwbat tc::Jd1ingmcdi!Ods to nsc.'llu:ul'.timaitegoll!I i-s to p:ro
viclc the optimal .lca:ming enviro11.mcnt for student. of :tgric.ullm"'JJI education. Lc:1rning dic

ori.cs liclp cxpl:un why supervised c:xpe:ri.e:ncc and FFA :1re critical COID()O□.e:Rt. of the tot:d 

11gliculrural education program. 

As discussed in 01ll!ptcrs :2 ll!Ji1:d l., -agri.culrur.d cduC1.tion oYl:'.r die }>::US has Oucl:Ulltci:I bc
l:\'l'cclil ,a \'Ocatioool foC1.1s :md a :scirna:/bus:i:□.cs5 form. Another w:t}' of cha.rnc.tcrir.ting thi!i is 

bc:twccll! t□strutti□g studcnts in ag1iculrure for fururc· = arnl instructing srudcnts about 
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agricnl:tnrc for awi.rnlturnl literacy.. It i'S important to CD111sidcir the focus. of the agric.m.Ltu~ 

inslrnt:tio□ in our inew of stn(lc□t learning. 

l o h JJ.\'C the-optimal impact on oduc.atio□ru practic.e :and SDJ.GClilt !ca.ming; learning tbco

riC'S mus.t be- trarnfa.tccl into .langu,agc that i'S rele\':lfit :md appl'icablc- to tcachcrs.. cwcomb 

ct al. (11004) described 16 priociples of tcachi:ng md LC2JT1ing to, guide teache:ri. in the in

structional ~. lhe'SIC = SUlitUTI:l!riT.al. in Box 11.:1:. 

WAYS ,OF VI EWI NIGi s.ru D1 ENT I NTElLI G ENCE 

l:-loward Ga:rdlncr (1981, 2.<>08), in his tlmiry of multp/~ iNtJ figen,1!$, proposed tliiere are eight 

di□IICf'lsioos ofintclligcli1Il'..1hcsc airc bodily- kincstlhctlic (slillfol use of 1he body and m 
dling of objccts), i:ntcrpe130nal (ability to scn'SC C:liliKlti:ons, nccd!s and! motli\'ll!l!iicms in oth
eFS), inl!rn-pcrsonal (abmiy to = sclf-awi=nc:s:. to go,ide dcci'SlolilS and! be-rumor), linguis

tic. (skillful use of words and lamguag:c), Iogical-matlt.cmatical (skiUful USC' of numbers, logic. 

BOX 11. 2 Prlnctpte-s ,of Te.aching .and Leaming 

1. When the subject matter to lbe leanled IJOS:Ses:ses meartin~ orgartizatian. and 5'1rucrure 

that are dea r to students, leam • ng [Proceeds more rapid ly and is reta ined longer. 

2 Rea-d ness is a [Prerequisite for learning. Subject matter and learning experiences must be 

p:rOYided that lbe,g·nwhere ~he I.learner is.. 

3. Srudenls must be motivated to lleamc Leaming activilies. should lbe provided that take into 

accoL111t the wants. needs, int erests,. and a~raliortS of s.tucfen.ts. 

4. Srudenls are moliivated th.~ough their involvemertt • setting goals and planning learning 

activities. 

5_ Success is a 5'1rcmg motiva.l!ing farce. 

6. Srude111ts ar,e mOCJivated w,hen, they attempt tasks dlat fall in a range of dh.allenge S,'Lldh ~hat 

success is perceived to be. possibfe bout l'IOt cE!11il·ni. 

7. When stud'ertts have krM>\!l.ledge of dleir learning progress:. performance I be superior 

t o what it WO!Llld Mll'I! been w ithO!Llt such lmowledge. 

8. Behaviors that are reinforced (rewardedl are more lilliely to be learned. 

9_ To be most effective. reward [reinfa«:ement] must fo'IIO'.v as immeifiately as p,ossibfe the 

desired behauior and be clearty connected witl"l that behavior by the student. 

10. Directed learning is mOlfe effective than umfirected learning. 

1L To maximize 1-eaming, ~ud'ertts shou1d - nquire i rtto· rather ~han "be i rtStructedl in" ~he 

subj ect matter. lrnq1i"ry--0riented aPJlroaches to teacl"ling impl'Ol.!'e leam·ng. 

12 . Srudenls Leam what ~hey practice. 

13. Suj:>el'llised practice that is most effective ocours in a fllncti:onal educa.l!ional exi:>erience_ 

14. Leaming is most I kely to be used (~ransferred] if it ocrurs in a situation as much like that 

in m ich it is to be used[ andl immediately preceding die ~irne wh.en it is needed. 

15. Leaming is most l1kely to take place men what is to be ~ransferrecl is a general~ation a 

general rule. o r a forml.da. 

16. Students can learn to ~ransfer what they have leamedl; teachers must t eadh students l"low 

to t ransfer lleam·ng to laboratory and real- life sirualions. 

A-dap!ed from NE!W'COmb et al. (2004). 
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rca'SOnimg, and pattcming), rn1.1stc:al (ability to sen~ somid, tone, pitch, and rhythm), si;>a-

1:ii:l!I (abitrty to perceive the virual wurltl. :l!OO recrc:l!tc: lb:i,scd on o ne's owlil pcrcqitrom;:), :md 

oo.turalistic (11.bilhy to identify 1l!ld distinguish clements of the oo.tural world). Ga:rdner be
ftc\lOO C!fcr}'Olle possesses intclligcnce i:n :EU dght dimensions; howe\'cr, ma.rt people excel 

tn on~y a few. Students arc more su:cce!i!ifo.l when engaged ilil k:uni ng ucing die intclligt:nc.e 

tlhey cxcd a:t than when lhcre is a mis i:ootch. Bcca= of this, tcad1cr:s must provi.tle lbim 

tng opportunities that engage st:udcnti;' lililllltiplc i:□ 1:dli~noes" 

Carol Dweck (:2::oo6) propoocd tlro miru'lsrts th at can be a:pplicd to l=ntng. A mi,,d~t 

is what :11 person bdic= abo!!l:t the urooi=r l.)ing 11:l!rure of1heir abilities. A pcrsori wtd1 :I! fixed 

mindisct equates wc.ccss iin leamimg with tin.cir innate durrac;tcristics. lhcrdon:, their abilities 
~ ~ and learning i:s v:d'id:!!tiOfl ohlietr ahllilics. ;-\ foo:d Htincl,sct C:l!lil lead to so1ncooc not 

reaching til1dr full potential lndirid.uals witb 11. growth mindset challenge thcmsdv,::s 1l!ld 

sec fiul'ure as m opport!!lnity to enhance .li::a:ming oo thcir abilities.. I J:i,ving a. growth mind
set can lcarl to somi::one seeking to .l.ea:rn and achi.c,-e mon:. Teachers woo want to build sru

dma;' growth mindset should plillisc srudcnts fo:r effon rathcr d111.n im:na:tc: ahi:lity, cM!cngc 

-stnrl.e:nts to try more d1fficlll'lt tam, oo encourage m.ick nts to pcrsc,-er.e:. 
L.e:amingstylc:s arc ofn=n indudb:I in how we iii.cw ti='.achi:ng. A ILa.rning stylL is 11. di::scrip

tion of11ow a person prefers to !cam and llndicr ,.-hat environment he or she prefers to learn. 

Some m.id.e:nts 1lll:: illuinsica.lly rnot1nted aml approoch cd'uc-ation as 31 "le:l!m for d11C sili 

ofleaming" situatio n_ '.lhcsc are the students who easily take notes, ask qucm.ons 011 d1.cir 
own initi®tive, and dcl'l"e dc.e:1i1Cr in to rubjccts than rec;iu:in:d by :assignm.cnts.1ll1csc srud.cnts 

apprcci:l!tc: tcachcrs wlho provi.d.c time for ell& di:sc!!l'SSions a:nd , ...tm give assignlIICflts wid1 

lllci:ibJc: requirements. Other m.icknts arc more o:tringcaJfy motivated md. approach karn
tng from a "what is requin.-o." pcri;pccti\'<!. 1:hcsc srudcnts :l!r.e: moth'lltm by grwd.e:s., l:'C\-r.m.ls, 

1l!ld strncrure. Exitri:nska.lly mot1w:ted m.idents 113iprooiatc tcad1eli:5 " 'OO use a businc:sslil:e 

approod:i and ,....t10 gi'l"e assignments witil1 specific n:-qwrements. 
Another W3f to d 1a:ractcriY.c learning styles is 3!51l1Klltoty, ,<i.su:Jil, or l.incrthctic_ Auditory 

IC:l!meli:5 prefer to be in an cdiuc-ationa.l :scttiag ,.-here til1crc is t111lki:ng, -speaking, aru'l. auditory 

dues r.e:g:mrding the content. Visual lcamcrs like to rea£I, sec notes, and obSC'.m:. Kinesthetic 
l.camc:rs lilb:: to to!!ICh, lilll!mipin.latc, 11.ml do in ordlcir to I.cam. Regardless off their 1~rimary learn

ing style, stmknts lc3!m bcs-t when instruction i,s varied :l!.liW. ind.udcs all dir.e:c b ming sty.lcs. 

STUDENT MOTIVATION 

MOl-n.'fltirm is the encrgy and din:ction gi\11:fl to bcb:i,vior. Some m.idents appear to be high ly 
motivated; odllC'.rs appC:!!r to lack moti\'ll!titin. Of course, d1is interpretation of motiva.lion is 

tn tcnn<; of learning a l)arti.cufar subject or skiiLL 

lliicrc arc two sources ofn11:11iii, .. d!tiolil for srudents in die classroom: those things intcr
oo.l to them (intrinsic motiva,t icm) 1lllld those d1ing. external to ·dr1em (ocmngc tnotiw:tion). 

Aldllll!!lgh a. teacher has the most control over i:xtrinsic motiwllio na.11 fuctors, 1.mde~ding 

l□ ,tri:nsic ,notiw:tiona.11 factors is also important. 

llntri n:sic Motiva1tion 
Ma.<slow (11no) developed a bi«ilrmyuflnuflan ne~fh, whi:cli is de1,kted in Figure 11 .4. 

')he most ba£ic nttds (physiologicd) 1lll:: those of shelter, food, sloop, wa.tcr, and :sum<ivaL 

Transfc:rri:ng d1is to die school rottiing, tnc classroom should he in goocll repa.ir, h311,--c ade

qU!3itc furn iture, and provi,k tight:, hcarliiing, and cooling. Students who come to school hu11,

gry or skcp~ckpri.vcd arc li::ss motivated to learn urntil these needs = mc:t. 
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'Next in the hi:cr.udiy -a:rc s-afcty needs. Pel"Scm~ safety coli\Ccms ·rcb.tl:d to gaags_, buL

lics, or crirn111.e may detrntl l!rom st!!l.d cnt learning. h is important that all stud.crits feel s-afc 
in tbc d11S-srooon. 

Bcl.ongimg is the tb:iln:I step in the hierarchy. Snrdeats aced to [cd they bcl.omg in the class

room, arc accepted by th.cir peers, amd ha:vc sOllllcth1ng of worth to, contribute. The tcacl1-

crr's attirude, words., :and actions oonlributc to o:r ootract from srudmts' sense of bdon~ng. 

:he ncxJt m-p is self-est eem. Studmti. meed opporrurrri.tks to bu:i kl tf1eir sclf-<oaficka ce, 

obtain apprn'i'3.I, -a:ad Ix- reco_gnizoo.1ea.C:hcrs must 1iroacm·dy provioc oppol't!Unitic:s fo r ail. 

srud.'mts to <lc,-elop their sclf--cs.tecrn. 
"'l:he rop t lim:t: steps ia the bk rrarch)' a:rc called growth needs. \Vhe11 these necos Dt:' met. the 

1x:ra:rn is motiv:rtcd to seek e\'CD rn.orc. Forcxample, ,..,.1ea knomag and 1.111ocrrstanding FJCcds 

arc met, the swknt has an «"rn greater moti\'lltiim to mow :and understand more ia that area.. 

E:xtrin:sic Motiva1tion 
C:rnnlnlton -a:ad :Krebs (I982:) described practliccs tcacl1C:rs ca:a use tr> affect studeC1t moti
w ti'lln. l b£Se :J<l'C outfimil i:n .Box 11.1 as primwy, or uni\lC'ISal, pr inciples and :is second

ary principlcs..']/hcse principles cm be used to g:r.1lil mrdcrit 11.ttcntiolil and motiwti'lllil 11.t 

the bcgianing of tl1e cb.sr, pcrioo_ Hm'!li:vc:r, kad1crs should use these prim.-cipk:s through
out tfiei'r insl!metio lill. 

Agrirultmal education is well suited for tcachcl'S to use -a.II tf1c priadplcs ol'" iatcrcst: l:mt 

cspccia.lly the natnnl impulses.. Anything li\'iag, 1~kmts 11.ad animal.is, o:r otficr n::r.l aibjecl:!i from 

narturc touch on die I011C of nature wi:thin studeats. Hands-on .laming taps i:ato stuomts' 



BOX 11.3 Prfnc,ples of Interest 

Primary 

L Much of he interest a person exhibits comes from natural impulses withi the person: 

love of nature 
Altruism 

Cunosity 

Self-advancement 

Creativeness 

Competition 
SociabiLity 

Ownership 
Desire for approval 

Activity 

l. Someth i is in eresting • affects us, others about us. or i..manity a large. 

3. I nteres • ncreases with an increase in related knowledge of any subject, provided such 

knowtedge is weU understood. 

4 lnteres increases with the acquisition of a ,y given a ity or sJc 
5. Interest flows, or spreads, from any interesting thing • nto any uninteresting thing when -

ever the two are clearly connected in thoug t . 

Secondary 

L T nking is essentially interesting; memorization, u i teresting. 

l. lnteres is contag' us in e sense Iha when one or more persons show interest in 
somethi , others wil tend to ·catch" Iha interest. 

3. Interest is strengthened b,y a sense of progress. 

4 lnteres is created and sustained b,y a state of SiUSpense. 

5. An idea, when ull,y accepted. becomes a new interest center. from which interest will 
spread o any other thing that is seen to be co nected with i 

6 e novel and unexpected are in resting. 

7. Humor crea es interest. 

Adapted from Crunkilton & Krebs (1982}. 
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creativc:lilCSs,acthitJ, md sclf-:adva~mcnt \Vhc:n ra-u.atured app:ropriru:cly, 0000.'S--On lca:rn
ing ca:□ also involve owner.hip,. competition, and app:rovall. Comrn1.miity &e:livicc acti'i'.itic:s arc 

one Clllllp!c of :dtmism_ C rroup projcdt!i allow students to be sociable but also im-olvc- ac.
tivity, crcativity, and owner.hip_ 

REVIEWING SUMMARY 

"lo be· cf!F:c:cti~ agriculture ~In.= Iii.COO to biow how srudcnti;. learn. The goal ofiristnrc

tim1 is to cng.i~ all students :oclivd.y_ 
Educational practi-cc ilil agricultural cducatiolil haJ. been influcru:ed by both bchaViioral 

and cognith-c lcaming thc-orit:s_ Brain-bascd lcaming thcoq· gi,-cs an cxpLanatiion of why 

some agri'cnltural crl.ucation tcn.c,t:s v;-olik :md m imprtus. to d1~ th~ reaching prn:ctiC!C'.S 
tnat do not worll 

Stuck nt:s arc intdl'igcnt ilil multiple wa}',;_ Agri.Cllllturc tcachcrs need to strucl!IJ:rc instruc.

tion so stud.cnts of diffi:ring intcll'igcna:s can all 5UC.cccd. 7[he best tcadu:rs are cognizant of 
student 111indscts ancl lca.miag:stylcs md tll:i lor instru.ctioo to mc,c,t rni,k n,t nccm. 

Motirirati:on is. lll l-ey factnr i lil the karniing environment \Vid1m1t moliiwtion, thcrc wm 

be no learning.. "lhc goal is to achieve: intrinsic. rnotiwtiion_ 

QUESTIONS FOR REVIEW AND DISCUSSION 

1.. \'lfhm: i'5 b rning?' 

2. \'lfhcre clocs learning ocacr? 

l. Describe how an agricultural cdo:cll!tioo cl3!5S is conductcd by a tcachCli wiho i'S a bchav
imal lcaming theory adhcrmL 

4. Describe how m agricultural cd1.1cati.01i1 class is cond1.1ctcd. lby :11 tcadu:r who i!i :11 oogni-

ti\'C learning thieory adhcrcnt. 
5. \'lfrutt i'5 the ]?remad: principle? 

6. Whm: i~ downshifting? 

7. Explrun 1Ga.idnds. thieory of multiplc intcll'igmccs. 
& faplrun Dwcck's growth mindset theory. 

9. Explatin. tbc impact af Ma,slow's hicra!ic.hy olf nccrls on agnrultm:ral cducati.on ckissrooms .. 

10. I :low vc the primM}' :mcl scconclary principlC'!i of ililtcrest used ilil a.grirultural cdua.

tion cll!ISSrooms? 
1L \'I/bat i'5 motiwtion? IJilTcrcntia,tc: bc,twl:crl the two types . 

. 12.. I Iow does cfassical c.onditioning occur in the classroom? Explain_ 

ACTIVITIES 

1.. I m=tigntc mindset t bcory..Chosc an agrirultnral top i:c. a:nd dc'i'clDlf' a lcs:s.on iocor pornt

ing acti.\!itiC'S a:nd chalkngcs that cnco1rragc: sl:Udcnti;. to cnhmcc their growth mindscL 

2. I n,~g31tc Glllri:ln.c~:s thCIOI}' of multiple intcll.igcna:s. Report on tlx eight d!imcnsio n'5 
using a cli!Icrcnt F'.FA Carrccr Dc\-clopmcnt ~ nt to highlight each dimcns'ion. 

3. Using tbc}oirmiilef Agrimlw.ral l~umlion, ~Agr-iallt.rm1l Etf1Kt1ti.ut1 Mag,uine, md the 

procccdings ofthc . atiOOilal COOilfcn:ililCC ofl!fo: American Associ:Jrl!ioo fo:r Agm:ruturnl 
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Education. report on le:mtlng theory and learning styles rcscan:h in agricultural edu
cation. Current and past issues of these journals can be found in the university library. 

elected past i ues can be found cmliru: at www.aaaconline.org O£ w,~ .n:w:-.org. 
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12 
The Teachiing Proc1e,ss 

Joonita Rivera is an excited lx:g.irmi□g agriudturc teacb.cr. It's tilic: wcc:lt bc:fo:n: :school 

IJcgins and! hcr facil.itics are dc3!lil aJi!d o:rg.aniz.ed. I :lei- d ll5sroom :oos tables md 

duri:rs fo r ,o moclcn t:5 a:□d is equipped with an i lilti=ifil.-tii,1= whltcbo1m l 3JlilO. intem ct

con11ecttd comp!!ltcr:. Comttcrtops with b!J.iS.c: storngc: cabinets aml strntc:gically placed 

sinks :m: a long two of the ,...r.11Ils. Against 11J1othcr wall arc h\'C' intemct-con:□c:ctcd 

computer stations. 

A wallt through her ofi:icc and i□to the .laboratory r~s two aquaut.Lture tanks 

with a. hrdroponi:cs srallio:□ :i,md grow lights. Spa.ccd tiluom.ghout the rcm:i,i:acb of 

the laboratory are worlilie.n.ch~ :md tool/cquipmmt stora_ge cabi:n.ets for vari.ous 

agrirultural mccrumi-ml!ion cxpcrimc□ts md 1iroject<i. 

jll!llJlib is c.o□ti:□ually d1inking about OlilC 01.-crridimgquestion: "I low will I tcad1 

my students to l:!cst help them lcll!m!' ow, that is a good question. It i:s t ime she 

:started plma:□ing! 

T"ERMS 

Bloom's; ta:,;011omy 
case stud?,r 
cooperati\•e learning 
culrurally responsive teat:h.i r-.g 
demonstrati011 
discussion 
experiment 
fiel.'d lrip 
indel)l!ndent study 
i r,quiiy-baseci instruction 
lea ming module 

lea~ning objective 
lecture 
lesson plan 
project-based leam·ng WBU 
project 
resource people 
role-playing 
SC!enallio 
sii rnulation 
supervised sruciy 
teaching method 

OBJECTIVES 

This cl"\apter addresses ~he 
Na~ional Qual ity Program 
Standards for Agrioulrure.. Food. 
andl Natural Resources EciucatKXl 
(National Council for Agria..1lltura l 
Education, 201163. s:pecifically 
Standard 1B: Program Desiign 

and lrnstrucoon- nstructi011 
Standard 10: Program Design 

and Instruction-Assessment 
It has lhe following oojectives: 

L Discuss; t he principles lhat 
guide Leaming in lhe 21st 
centlllY-

2. Explain teachi r-.g 1methods. 
3. kfenti(y consiclerati011s • n 

selecting a met hodl 
-4. Descril:>e Bloom's 

ta:,;011omy and relat e its 
use to teaching. 

5. Compareandcont rast 
srudent- centered and 
teacher-centered 
in~rucoonal metlhods.. 

6. Discuss; e;.:amp,les of 
teacher-centered 
in~rucoonai metlhods.. 

7. Disicuiss. eramp,les of social 
interac.ti011 in~rucoonal 
methods. 

8. Discuss; e;.:amp,les o f 
srudent-centered 
in~rucoona metlhods.. 

9. Descril:>e ~he i:>:racess; 
of deve!loping and/or 
ada!)ting a~opriate 
lesson plans in teaching. 

10. Disicuiss; t he use of 
in~rucoonai technologies 
in teaching. 
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i:IGURE 12.1 1hc tc:Jdtct f:ld l'J.tcs dzuoom 
le:unlng act! 1.lles 1111d cmpowns students to 

rcspornlblllty fot thl.?lt lcatrung. 

TEACHING AND LEARNING IN THE 21ST CENTURY 

lkfon: sclccting tcacJ1jng method, it is im portant to considcr foundational pri:nciplcsof 

designing lc:i.mjng experiences to hdp students be prcpucd for the demands of the mod
an , rkforcc. DarUng-1 larnmond ct al. (2008) identified the following ideas thats uld 

guide teaching and learning in the mt cc□ tury: 

Students pos=s diverse experience; and knowlcd~ they bring with them to classroom 
Learning,. Teachers hould be sun: to activate and build upon d1js prior knowledge to max

imiu- learning. 

lo culti~·atc deep understanding and aprlkation oflcami□g, students mu t hai,""C a foun
dation of factual and conceptual knowledge d1ey kn w bow to draw upon in practicaJ a 
plic.:ttions in the real world. 

Leaming is mon: dfc.-ctivc for students when they are :rwarc of their own learning pro-
ce ;;cs and learn b ., to identify md rdlcc.t on their own me gnitiion. 

Remember d1at no matter ~ ,h:rt content }'OU arc tcachi ng or wruit method you use to en

~ udcnts in lea.ming about d,c content, yon arc first tc:icbing sludmls. Building positive 
relationships with diem; learning about thcir communitiies, values and beliefs; and ground
ing }'OW- tcadungwid1in these contexts is absolutcl_ critical for student success.. l he diVtTSe 
array of lc--3IDCrs in your _assroom noc-cl a tacber wh can create a positi\'e and welcom

ing IC'.uning environment truit embraces thci r idcnti tic-s. ti.li:zing a culfurally usponsiw ap
proach to teaching, tcadierscan bui ld upon the cultural ·n ~edge, experiences, and frames 
of relcrence of culturally dh·ersc stuckn o cmi.te more rdevmt and meaningful learning 
crpcricnccs that are vat:idating. empowering, and trao£formative. 

CHOOSING THE TEACHING METHOD 

Se\scral teaching methods or str:atc:gi.cs are available to agriculture tt.'3Chcrs. A &aching m~Jl,od 
• the overall means ,1. teacher usc.-s to best faciljtatc student lc:i.ming. Most methods com

prise a number of techniques or detlli Is or dclh'Cring d1e instruc.tion. 
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Tai1Co111comy of Lea nnin:g Ex;periiences 

Tea.c:her-Centered 

l!.eam iAQI UJ.perienc:es 
Social Interaction 

Learn· r,g Elcperienc:es 
St uden t -Centered 

Leaming Ex:per,ien ces 

Texhl!lr 
j• 

II • 11~ ,. ,. ( •"' .... .. .... 
: ICT ; : ICT ; 
""'"J .. .. .. ... ... .. . 

Teacher 

Cooperatill.'e 
Learning 

Regi:i'lation o f ll.eaming 

/ \ 

I Sttl(f~ H ~qH SUJ: ~ 11 I 

Student 

IIZl!lll..T.crady_, 

~IGURE. 12.2. "lear.hlng methods ar□ be btmdDy rntc:gallzoo 1nto micbl!t-a:nteted,soc.bl lah:nd:Loo, u id shxlcnt
cml:£Nld lcanllng-e,:pe-ttcr=. I□ die dbglilm, •1crtcfm; to •111fonnanoo oommun1ca.1Jo11 ·llldmoilogtes. • ccoui11 ESY 

m r GllADY naeEn-.:s • 

Major Methods 
' l eaching medmds c:rn be broadly ai.tcgorur.e.d based on who is. the focns oftlhe learning :rc.
bvities: l:CacneF-cmkrro, 50d al interaction, or stl.l.(lcnt-cmtcrccL Robcm ct 11.L ("l!oro) O!llt

lincd majl)F leam1ng med1ods, 11S 11loo,m i~ H gw:rc n .2:. 

Factors Affocl!ing 'Sefod ion of Teac hing Method 
Sdcctioo of :rppro1Jriare tcac.l1ing mcthods sh ould b.:= guio cd by !!he cs:t:ahl'i~1cd lc:rming oh

jccli~ for the lcssolill, burt an: also inRucnci:d by th e overall goal\; of the course and progni,m, 

rc'SOtm:.es available :md cducatioo31) context, :J1nd the cxpcrir::ncc of the instructor 3IS wcll 11S 
the inst11.1.ctor'11 philosophical bdicfi about tcad1ing :md b mimg. 

~aming Objectives 
Leaming objcctives outline what 11mocnts should know, do, OF be 11.blc to nndcrstand by the 

endi of 31 lcssoni. l~ing objc:ct1vcs shoul'd be a.lignr::d wit h JOHr s.tatc or nation 31l cd11ea.

tiona.l. stancla:rcls fram eworks to ell5llll"C cfaily instruction addw.;sc:s the- major concepts. 3100 
skills deemed important hf }'OIIT statc col!OCal:ion:a.l agency.. ~fo provide stmlcnts. with learn

ing expcricoc.cs th:rt hdp them move toward the established lr::11.ming objr::ctivcs, agricul

turt: teachers mxd to scloct 11.n 31ppmpri!a.tc teaching mctbod. Fo:r CX11.□1Jllc, a l1c:rming ob

joctivc th:rt statc'.!i, "Students. will be abk to i:n.dcpcmlcndy create 31 bo:utonnie"rc using the 
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supplied m:rt.::rials" wowd suggest studc□ts sholJ!l.d be: ahlc to physic-ally asse<mbL.:: a boutom,-

1;1.kn:_ Planning a l-=s-so:[I that consisll;. primarily or the n.-a.cher kcruri□g would not be an ap

propriate teaching mdlhod in this setting; -as stndc□ts vmuld llkcly not harve the opportunity 
to \'iud:: wi.th th,:: m:rt.::iiim ncc,rss:1:Jiy to craft the boutonmkrc_ l\•to:re inlorm ation on IHJw to 

,.....-ite lclllli.□ing objectives is found b ter in th is chapter_ 

Course a•nd Program Goats 
As you l.::am crl i.□. Ch:rptc:r ,;, it is csscriruil to idroti fy p,rogr-am goals a,s part of f01H program 

1jjsion :l!lild mis'.5:ion stakmc□ t Chaptcr 7 disu71sscd the process of cwrimfum de-.dopmcnt 

and identification or tr.mslcr goals, or those things that :s.tndents shonld be able to clo bc
jund. tlhe '!Cope of juur course :md/or progcun- For c:i:ample, if m ~rullllrrc: pn:igr.im has 

identified dmt students graduating from tile program shou kl be able to ad\'OCatr: for -agri

m Lture drawing up:m np--to-(fate t□d!l!Stry practices, then tihe progr.rm ililStrucror(s) shonld 
pbn learning cxpcrie□cc:s that pro\i:o.e ~ .ents with opportunities to di:!!:pcn tbdr 1t□dcr

st:a:ndi□-g of cullTCJ'lt agri.cuh1.1ral practiCCt; and oonc tf1eir ability to advocatr: on behalf of ag
ri.cuh1.1n: -as part of their cou:rscwork. l.ikcwi5,::, if the -agriculrurc program pmviclcs valuahle 
training opp 001JUnitic:s fo r students going dircctlly into tf-ic agncnl,ture imdustry upon grndu

-at ron, lhciru the cour.;c::work shou Lcl olfkr multiple learning c:xpcrienco: that help sl:Udcnts de

~lop the li'SJ!'ihomotor skills., a.ffi:ctivc skills, :l!M. -agnculhmll. know~dgc needed to be suc

<lC'.Ssl'i.JI i:a. their c:mploymcnL 

R'esources A.vailabw aml l nstro·ctioJ!'lal ,context 
Although faci lities, equipmc:□t., aml surpiilics = a factor in dctcnnirri:ng thr mc,tood of ilill-
structioo, these: arc lc!i!i of a .limiting factor lliim some might bclie\-c·_ A n -agri.culrure tr:acli.cr 

who Lacks microscopes to coocfoct an experiment mary be: able: to borrow some from the sd 

cricc tc-acher: 'lhc problem or outdated. equipm ent might be solved through fidd trips., oom
puter simulations, or mpcrviscd c:xpc:rieooc at busincsso: with 1.1p-to-d.lare CICjUipmcriL 

'lhe 1lhilit ics to im1m1, rise, borrow, and create an: crtrcmcly val'uab.~ o□c:5 far m agriculture: 

teacher to ·pos-scss_Cha.pn:r 6 dlc'S!C.llSSed utilr,i;i:□g a.cMsory and citiz~n grot.1111.5.. llicsc a:rc help
ful. in gNl:ing needed rc:50ll!rccs fo r dkctivc teaching. Chs"lptc:r 9 disc.t=.cd m further detail 

the role fo.cilitic:s ·plllf in tcad1ing, and. Chaptcr 2.1 di,scu~es Wxiratoric'.5.. Ch:r~r 2:4 c:xplains 

lihe impoliraru:c of coimnunity l'CSOUJiCO: for :rn eilfcctivc -agri.culrural ci:hrcation pn:igr:un. 
F'i:n,ally, considerations such as dass s i-z.c, tirrnc a:.vaikihlc to devote to a topic, and class 

st:rucrurc inOuenc:c: th e: decision o□ what melihod of imtrnctio□ to d ioosc. As ckrniled be

low, some mc:tlHJds-arc best ruitcrl for indi.vidual orsm:rlL-group instnrctiom.. Otltc"r mi:tlmds 

an:: desi:gncd to cover a lru:ge am ount of informmo CI as cflidmdy as po:s;gb[c_ Cl= sttl.lc

tuw factol"!i include time of day; time of }"l'lH, proximity to holi:da:ys or WOJtion-s., and t}'jil'C 

of schedule: S}'Stcm_ Class '[X!rioclls umlcr a. h loc.k system wl'ioch can :range from 8) to mo 

lililinutr:s in lemg tlh, rcq,1.1ire great ·vanctJ t□ bo1ih instructional mcthod1; and learning tasks.. 

fxperienC>P and Pb11·osophicaf B@liels o,f the hrs.tri1Jctor 

Finally, tl1e teaching phil1csoph], a:□d crp=ri:crlcc of the tr:achc.- inOuencc: what instnrctiom:d 
11:pprooches might be: u:scd so, as to bc-s:t rcxh the d i.verse :l:mlf of students whom til1cy teach. 

'teachers 1;oouM be -al'Wllys striving to build their repertoires of tr:aching mc:thods. lkginni□g 

teachers tc11d to ut illz,e til1o:si= methods the_y a:rc most comfortable: 'Wil:h and feel a:rc d.e stron
gc:s_t. Ho,vcvcr, these tcad1crs arc cauti.olil.Ccl not to ovcfl!ISC particular 1nrthod. 

Cbaptc:r 11' ontlilil.Cd til1e tl1corics toot undcrgird the· scieMC of t:caching and .leaming .. T-..u 

broad categories of e&ucational t h.c:orics full i□to beh-a,'iarist mpproa.cl11C5 and co□structivist 

approach.cs. Teaching metil1ods :rrnl instructiom:d design that rdy primarily on a.cci.uisition of 
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dism::tt: ancl compammcntali".GC-d 'Slbills and lmowleclgc:, and positio[I the llcach.cr 11S in con

trol of the .learning, drnl\" from lx:havio:i:ist prindple'S. :In. lhisapproacl'l, tnc forus ofltild1-

ing is on tr:msmission of content. A tc-;idu:r drnl\.fiing from constnoct1vist principles would 
focus more o:n hc~iumg stndelllti. make connections to the content across cftlfc:re[ltt 5Ctti.ng:s, 

mid. n=:nds to craft l=ns that util'i.-u: instmctiom1] mctloods dmt en.courngc srud!cnts tD nave 

v:rq,ing degrees of conrrol 01,-er the learning experience. 

1ca.c:hing methods tl1at draw from bcluwiorist: principles :m: typrcall'y 1tach.er--cmtcrcrl 
approadtc"S, whUe thosc· dl:3!t d r:uv from c:onstruciti"1ist principles are srudcnt--<le□tcrcd or~

dal Uliltl:'.raction approach.es .. \Vbilc- there :1m: lilurncroo:s reaching med,ods, this d1aptcr will 

focus O[I i-h c major approachl!'S utilized by sdmol-bascd agriculture tead1e1o within each of 
thicse cate:gorics. 

□noosing the appropriate method is not me:rdy ues:ing a fonnula but invol111:s numerous 

consi<'lcnrtioM. What prlndples ofleamirig should be applkcl tD the lesson? \t whait ck
relopmcnl:3.I levcl are die 'St!llde:11.ts? What :m: their learning 'Sty1c'.s and dlimem.-sioll.5 of multi

ple· ililt!::lligcncl5? Arc there ph;-sica.l, mental!, or ,:motional c:o:nsidcrati.ons~ \i\lhat resources. 

are -awirlm.blc to U!iC iri implcme:lilting -a teaching 1ncthocl? \i\rhat should :stmlc:nts know and 
be able to-do at th.c end ofth.c lesson? At what b·cl of learning arc students expected to 

clcmonstrati: lmowli:d.1gc, skills, or d"L~tiom! 

']hi= q1.1:cs:tion ofl.i:vcl of h:a:ming expected of ~ts is imporm111t. lri rq~6, lknjamilil S.. 
'Bloom classufiicd cducalicmal o.bjccti'i'Cs. into what is commonly rcfc:r-recl to as Hloom?s t-,:,n

o,nJ'. He first 5ta.tcd th.crcwi:n: dm:c domaili!S o.flc:arning. llbe cognitive domain is those dmings 

involving :mi=ntal acthity: l hi= affC'JC.ti.vc clomrun is those tlilings inmlring :l!ttitucf<:S, emotions, 
a:md ,;-alucs. ' lb,: ps.ycl1omo:to:r domain iss toose things involl'.ing badly movements, mechan

ical skiU!s, :md manual skills .. Figure 12.~ ilfostrratcs, d1:c three domains ofBloom's tll!xon.om:i,: 

Categories of Cognitive Skillls 
Wud1in Bloom's taxonomy fo r tlic c.ogniti,111: clom:ri n arc six categories. Although Bloom &"td 

riot present these as a. hicrn:rdi)~ th.,: term "higher-om.er d1inkin,g skill's" i-s sometim es-applied 
to dn~ .lastdm:eoftbesix.'IJ1ec:rregor.icsof the origioo.l t::l!Xo:a.omy (frnm lm -csttu hLghcst)llC 

Know.ledge, Compn:hcnsi"On,Appl'iC1tion, Aool)'Sis, Synthesis, :rad Cl'3.luation. Knrtl1wohl 

(=i) prcscntcd -a ri=vi'scd tax'Ollomy. lhc three lowi=r le\-cls 'W"cre remrumrl as Rcmem'lx:r; 

Bloom's Revised llil:ro:nomy 
c og1111 te Domain 

Bl'oom 's Revised l:lxi1111om:J 
litrectl!/e Domain 

J:lGU RE J!2..3 The rognl~, affcdJ :i:-, :md ~homotot domains afBloom's N!Ylscrl l:a:c:Ollomy. 

IMoom's i:tevtse!l 'T.D:ooo:ID)' 
PS)'ChOrnotor Domain 
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evaluate 

understand 

Prodl.lQE! new o r o riginal work 
D=g,,,. .JS>effl'ble, C<lt'lru1Xt. CCIIJl"Cl'l~ d'ell<'J!op, Nlmlllt'o,:e, ol.llt:iar; """'511g;ne 

Justify a stand o r decision 
Jw,,;,1.e. "'91Ae. dch,nd, If.Jag,,. .deer, .-..,apo,r, ""lue. mhQL'e.. ~ 

Draw connections among ideas 
~~ <lr!Pfl""', ma,:e,. """IP'I~ colllrasr, dishng"""'1, cram~ 

e,rpenrn,e,,r.~ est 

Use information in new situations 
~ ~r. sor..,. u~ demo,isr~ u,te,-pret, opera..,, 
.sche,dule, ...,_,., 

Explain ideas or concepts 
Chssify, d'esaihe, ~ ~ ~r.ify. bGs ... , ""'"SI,_, 
~n. ll!O!lle::it_. r,;,n<bte 

Recall facts and basic concepts 
De,lin,,, ~Ile. iii,;t ~ -r. st-

l=fG/URE 12.-4 :Bloomi's l:C:fl!l::d ta."COtmrny fot tcachl'ng, lcaJ'lllng, aml 3SSllSS:IJI.Cllt. 

tcOUlnESl' OF VJIINDERBIU UNIVEIISll'I" CEN1 ER FOii 'llEM:HI 

Umlcrst:rnd, and Apply_'[he three hig,hcr--lc:vd catrgorics were: rc:ruuru:d as oolj,---a:, E\':duak, 
11!1'1d Create, with 1c: top two C:lk:gOI}' pbi:c:s swiitdic:d .. Figure 12.4 illustr.1.ti:!i Bloom's re

vised ta.'l:onom}' for n:ad11ing, lc-:am:ing, and =nent 

Booccs 1::u, 1:u!, a:md n_ 1 give CXllmplc:s of 1/Cl"bs asso~tcd wid1 each, of the domains" 

Wr-t ing Objectives 
'f'cad n.crs 1.1sc Bl.oom's mumomy to wlii.tc .leamimg objc:cti.\11.':S (c.ogmitivc, a1 ccth-e, and f!J3}dio
motor) to guide instructi.om, infonlil studen ts, ensure coverage of subject matt,:r; 11ml guide 

cv:du:ilion. A kar ni n.g ahjwi.M 'rs :a. c.arcfu.11}' written s-taremmt of tll1c lnrendoo 01.1tcom,:s 

of a: . .lca1:n.ing acti.vitJr: Sc:\u:i.l \mfations :rrc: 1.1scd, incluclil'l_g bchaliioral objcctivi=s.. Teaching 
proccros best ift~ lcamingobjc:ctivcs rur.\-e· b::en carefullyspcciftcd_ 

BOX12.I. lterbs A.ssoctated Wtth Bfoom,'s CogntN"11e, Dom,atn 

Rememb~r Understand .A,?;p'ly Analyze Evaluate Create 

Define Classify Execute Differentiate Appraise Design 

Duplicate Descmbe Implement Or,g,anize Arg1.1e Assemble 

List Discus.s SolYe Relate Defend Construct 

Memorize Ex:p[ain Use Compare J1.1dge Conjec.tu1e 

Repeat ldemify Demonsttat e Contrast Select Forml.llate 

State Locate Interpret DisttiAguislh S1.1pport Author 
Recognize Operate Examine Value lnvesttig,ate 

Rep,ort Sched e Experiment Critiq1.1e 

Select Sketct, Question W'eigli 

Tr,ans.1ate Test 



BOX 12.2 V:erbs Auodated WUh .SJoom,'s Atfecflve Domain 

Reoeivi ng1 IRespondirlQ lln t emal i2ii ng1 Valu,es 
Phenom ena to IPheno:mena Valuing Organization (CharacterizationJ 

Asks; Answer.; C,ompletes Adheres Acts; 

Chooses A.s:si~ DemOfls,trates Alters Disariminates 

Desu il>es Aids Differen~iates Amlnges Displa:;s 

Erects Complies Explains Combines l11fl11Jences 

Follows COf1fotmS Fo1l01.'l'S Compares I.Jistens 

Gives Disc.l!Jsses Forms Campl.etes Modifies 

Hal~ Greets; Initiates Defends PerfotmS 

Identifies Helps; Invites Explai f'5 Praclic:es 

Locates Labels Jo ins Formulates Proposes 

Nlames Perfonms Justifies GeAera1izes Qualifies 

Points to Practices Pmp,oses Identifies Questions 

Replies Presents Reads Integrates Revjses 

Selects Reads Reports Modifies Sel!Ves 

Sits Recites Selects On::t'ers Solves 

Uses ~s Shares Organiizes Verifies 

Selects Studies Prepar,es; 

Tells Works Relates 

Writes S.)'llthesizies 

BOX 12.3 Verbs .Asmdated wtth Bloom~ Psycho.motor Oomatn 

M.ech an:ism, Oo:m;plex 
~rce,ptiorn Set Guided l]Bast.c Overt Res,ponse 
tAwareness) I.Mindiset s} Response ll'roficieflciyJ (Expertf .Adaptation Origination 

Ctlooses B.egif'5 Copies Assembles Assembles Adapts Arranges 

Desc~il>es Displays Traoes; Cal ibrates Calibrates Alters lluilds 

Detects E;,:p4ains Follows COf1struct:s Constructs Changes Combines 

Differentiates Moves Reacts Dismantles Dismanlfes Rearranges Composes 

Distinguishes Proceeds Reproduces D isplays Displays Reorganizes C011structs 

lden.lii fies Reacts Responds Fastens Fa5tens Revises Creates 

Isolates Shcw.r.;; Fa.es Fixes Varies Oesigf'5 

Relates States Grinds Grinds; nitiate 

Selects Volunteers Heats Heats Makes 

Manipulates; Manil)Ul'.ates O~ig·nate 

Measures Measur,es; 

Melilds Mends 

M:ixes M i~es 

Or,ganizes O rganizes 

Slketdies Sketches 

•l(ey ved:Js are same as Mechanism. 001 atre perfmmed at a qlnOker or higtier quality l.eire'I. 
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Leaming objecti\11:S an: alw.r,-s writtc:n in teems of wf1at die '5-t udcnt will be ab.Ii= to do :rt th.:: 

conclusion of the i11structi'On. Somc school dli'S-trict!i nn:ry expi:ct tc:rcbcrs to fornn:rt their lcam,

ing objccti\,:s ru; "I C:JII .... "st:atemi= lilts so !hat th.:: obji:cti.\TS 11:n: \>Ti.ttcn in stuclcrit-friendly 

km~. Writing objectives using Bloom's taxooom1•is lES simple as ABCD. 
CoosidCli this c.xamplc: "Stndc<lilts will Ix able ro quote the r.FA Greed fmm memory 

with 8o'l. word acruracy." 

• "A"'stmds for aud.i.cli1Cc and is. allilll.OSt alwa}'!l stud.cots.. 

• "H" romds for bcfo1rior, o r wli:11t is cxpcc.tcd of the s.tudcnts.. fo t h.i'5 cu:m:ple, the 

students 11:n: to quote tihe FFA Creed. n his. is sometimes. known as th.c "tcrmilrmI 
bi:hm1ior:."') 

• "C" st:mds for tlhe condil:imJJ und er which tlhc: bchaoiior i!i to !Jc: done:. ]n this cx:im

plc-, srnclc:nts an: to quote: &om mc:mory. 
• "IY stands for- the: degrtt or .l.c,,1d to , ,,hkh s.tudcnt!i arc to p,crfo:rm to su.ccccd. ]n 

d1i'5 cnmpl:c, studcnts. must be Ro% acruntc, or can mi'55{1:ic-al: only 2.0% ohhc cr-ccd. 

TEACH ER- CENTERED M ETHODS 

ll ,ecture 

IDillfcliCnt mc:dmds ofinstruction a,ss;ist smdi=nts in accom,pli'!lMng- the learning objcctkcs. 
Tc:idier~cen tcrcd instructional mcthods. ccntcr- the focus of thc- leamC'r's attc:ntion pri

lilil'3J11y on the instruc.tm .111e teacher is a~most c::xc.h.1si\-cly n:sponsil:!le fo:r structuring- tbc: 

lcaming e n,vi:rolilmelilt and ,scn·cs -as rlac: primary corm::yor of infor~ t ion,_ 1!hcsc mctb 

ods trod to bc w.tiliz.cd fo:r who!.c group dircct instructioli!J. l.ccture, demonstrations., and 
tc:ac b.cr-1.cd r=xpcrimcli!Jts. arc commo li1Ily usc:d tc:ac hcr-ccntcrcd :mcthods in schoo.1-bascd 

-agri:c.ukmal education. 

VCf}' fc:w aglicuDllllre tea.chm; .lccrurc: in th.e fonnal dd:ill'litoon ofth.e mct:hodol.ogy. An ac.
compl'ishcd l'cctlil:n:r slnonld be :m expert in the subject, be '!lkitllc:cl in or:rtory, and. M\'C cxipe

rii=ncc: :ind pre!ie□CC truJt ~ 1:'C'.spc:cl: from th.:: '3.Udi<::lilCC. 

11:owc,'l:'r, 1:hc use: of k ct:u:n: ilil i.ts mmy fon11s is :11 frcciurotly used instructio:n:il method . 

. l t !i co:rmno11ly ddirncd, ltxt'rl.rt is m oral prcsclilt:l!tion. by t h.c te:l!dier o:r othcr ilildhoid'ual. 'It 

may ind'udc ai wirli:: ran~ of ti=chniqucs. Lctture involves tln.csc ffirvc ,1ualitics: 

1.. More tcacl1er talk than stndcnt tllllk. 

2. Great.er degree o:f How olf C01illm11nic.allion fl"om tcachcr to stndcnts. t!han from roi

delilts to tcachcr or from student to slll.ldlcnL 

1- Linca:r lilow o:finfolUliltiOlill, with the stnll:C.tUrre dc:tcrminecl by die tcachcr. 
4- Use of illustr:1livc materials to supp lc:men t what r.. b-=ing spokc:n. 1hcsc: incllldc: 

Pow-crPoilitt pn:scnt:rtions, C:halkboardi'wl1imbo:ard notes :md. ill'usl:r.l!ti1J1J1s,m--ccihc:ad 

tr.msparcilldC'!l, slirlC'!l, rc:r.l objc:rn, aud!io and ¥idco preSCT1tati.on'!l, 1!illdl pictures. 

S- Usc iill COllillhi:natio:n with d:tseui;,sion to create· k ctllre-cfiscui;,sion. ·nus is typified. by 

periods oflccturc , 'fith note-raking follm,"Cd h}' class dis.cussion, anal)<si-s, o r ap pl'i

cation of th.e ~ing contclilt. 

Whc:n diocs a teacher ch.oose l'cctnrc as a. prcfcm:dl instructi.onal method? Lectm:c is lbc:st 
suited to l:rrg,e groups ru; is often s.c:en in coll.c:gi: d:rS'!lrooms. l.ootu·n: i'5 also bc::st whro tihe 

cootcnt is such toot all ~.c:n,t!i a ced to havc the same tnformati.on on the: s11.1Dc: le~,:IJ;:\l'ithin 
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BOX 12.4 CIJ~ractedstlcs ofa Good lecturer 

1. Thora!!Jg'hly prepares for the lecture 
2_ Sees that the room is properly arranged for lihe lecture 
3. Has knowledge of the audience Ule helps in relating to thei1 interests 
4. Is enthusiastic. promoting stooent interest 
5. S,peaks dearly alild ffuently; varies rat e amt tntertSity o f speech 
6. AYoicls distracting rnarmerisms 
Z Empt,as~es majpr paints and uses appr,opriate realia (real things] to p:romote leam-ng 
8 . Chi.mks leam-ng into appropriately sized segments 
9. Properly introdlLJces and S1L1mmarizes t he subject 

n1iJOrns t:ilXonom_li', kaowlcrlgc: and co:mprcbcn'Sion obJcctivcs are '>-di sn:iltd for tlhc lecture 

methodology.. When time is :1. conccm, Lccru-rc :ulm..-s for dis-sicminat:ing a la,rgc :mwl!lllt of 
info1i1ir1a<tioo ilil tlilC· ~ast amount olf time_ 

A goodl .lccrurc r-cqukes organiz.atio:n_ Unprepmred tca.c:hcr:s ,.-ho bclfCVC thqr cmlil just 

"duow ~ogctllC'r"a lcctu111: at die .lruit minute m: fooljng themsdn::s :mcl rn:aling instmc

tio:ool time from thdr students. C las-s ni:.=d,s to begin with a wdl-rl1011ght-011t iniroduction_ 
Wh:irt a,re the stlt.li:knt,s expected to knm.- and be able to do after rl1e instmction; in other 

,.-oms, 'l'ih:it :ire the objectm:s? 'Wl1y· sh ould :stndcnts wmt to lea:m the c.o□te:at? Wha,t do 

stui:knts mt=ly know in thi,s a,rca, or what h:irv.= rlq srudiod in p:n:-virrus lessons rdatei:I to, 
this an:a.?ll1e introcluctfon ~h ould trans:i.ti'lln into a rtrnctnrod p:rc:scnt:rtion. of new crmtcnt. 

If the topic is new, the lectnre shou.ld liii:s:t present the whole pilcturc, thm break it r□to its 

components, tlhc□ l)l'CSCl"lt the w!hole again . 
. i lig ht school students should be p:rovickd ari otgll!li1.i7.lllti.onml outline to guide rltcil'" □.o:tc

taking from the l.ccrure_ This outline could ~ done on d1e chaLkhoord/whiteboard, as a 

PbwcrlPoint ·p:reselilt3!t:ion, or rn rl,e form of :1 no te-taking guide. ltVhcn Le:cruring ~o high 
school srudc□ .ts, the teachcr needs to check foc undcrst:1m1iling rl1rough qtiC$1:i'llns, ac:rciscs, 

m f~l!lmt rc'l'ic-ws. 

:Box n .-4 l'im rl1e di,arnctcri-stia; al-a good lecturer_ ~l'b.ch= should c'i'11.Luate thcmsch"CS 
on cam ofthesc charactcri-stia; a□d work to improve those in whid, they hca!re :i ckllicicm:y. 

D emonstr.a1ti on 
lhc agrirulrural cducatioo c.m.riculum ha,s many topics toot :in: well liflirtcd for dcrnon'Stra
tions.1hcre a:re S:killis in each agiiculrura] ,m:a.-rnc:cl,anlc-s, hort:icultt1111: :mdl Jand\g;::ipin,g,, 
put an.cl wil scicnc.c:., na,ll!J:r:JI r"CSOi.m:..es., :igric.uiltwall bm;incs,s, anirool sci.crlcc, -md lood ,sc.i

e™'c--in wlhiid1 d-cmoosntioos :in:· :approplii:ite. A de.mON£lmtilxn is :1. tea.dung proa:s5 that 
invoh'"CS snowing ,studmts !row to do somcrl1ing before tf1e}' do-it for tru:mscL~-c:s or that 

invokes showing thi:ffl wh:it \>'t!Wd nappm a,s the: n:sul:t of :1. p:irt:icul3!F ac,tion. l'n:ctroc by 

srui:knts of rue skill demon,smarecl i,s csscntiml in onkr to assure ·dJCir skill d<.-vdo()!Tlelilt 
As m other group tcacmng methods, plkumimg is csscntiml to the sm:ccss olf a ck monstra.

tion. AEI 1m1rtcria~ need to be g:~tnc.rcdl :ih<.-,ad of time, tihe tcad1er needs to hca.,-e practiced 

the demon'Strati.olil, -mi:I care must be taken to msW'l: all s.tudmts cm sec the demonstration_ 
lhc: teacher 1D31f w:int to ha\'C 1-i,s of rl1e ck monstration completed. in, :Jdv:m<ic, especially 

if time i-s a c.o□sidcrmtion_ :Far example, clemom'Strati□g pro(!ICT painting tcdmiqucs ffl31J/ re

quire ~tti□g ~ primcr dry for 24 houl'S before putting on the coat of paint. Inst=) of tak

ing multiple dmy:s to do the do=monstr:Ltion, the teacher 1D31f clcmonstrate ll'Pi]Jlying primcr, 
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du:□ pull out a. pre-vioudy primed wall s.=cti:on that has dried -a:nd use it to de1nonst:rate :rp

p!J,j□g the- coat of paint. 

Vll'hen planni□g a demo□stra.tio111, it is impona□t [OT tbe agria.dtmc teacher to coasidcr 
d11:: lat--ot.11 of the room OT spa~ in which they ,rill Ix: demonstrnfo1g a. skill so they c:rn ca -

sure all students will Ix: able to= t);~ skitll demonstrated. ·nK" demonstration m:11y be aided 

by the use of a d.oc:ument camera that pmjoc.ts a l:ivc \'00.co feed to a larger San:'.CO so stmlents 

am vic-w the small details of wlh:irt the teacher is demonstrati□g, rue.I i a-s when demo□strat
l□g loo,..., to make a bow or coli'Slgc. Ocmoostratioos cm al:~ be helpful. whm th.c teacher has 

frmitcd re1;01m:es fOT al I. sruclcnts to, e□gage with tih.e rmatcriiail!s dirccdy, such :is when con

dUuti:□g a dis!iCCtio□. of a rumimrnt d"Lgt:stivc system. 'lhe5-t: -sy:stc-ms, \'I/hi.ch are quite sub!m[J].
tial in sr.oc, are not cas:iJ.y obtained ill! hugc-CjJ!!Ja11tities, norwooM ma□y :igrlclrlture chssrooms 

be mited to Iaru ciuantitics ofthi::se tracts laid out uound the room.111rough a demonstra

tioo with :1111! overhead document camera, an :agriculture teacher c:m sloow sruiknts tli.e lline 
delail!s of the 1111rious ~ of the digt:sti.n:: system in :in dkimt ma:□ner. 

T each,er- llLed Ex peri m,ents 
Be-cause a.gric.ulture is m 3!ppl'icd scicnc.e, it is cspcci.:dfy importa□t apcrimelil.ts be- a part of 

i□sttuction. A LI areas of :agricultural education lend thcmscil'lll:;5 to expcrirnc1us .. An .t'~ri

m~n.l is a trial U!li□g a. d.efi□ite a□d pla:□ncil p:roocdu:rc. 'lhe outcome· of the tri:i.l is pred!i:cred 

as pa:ct of the scirotilfu: mrtlood. Expcrimem:s can 'be cllJliilc-(l out usi:ng very formal proce
dures or lcsi; furuillll.l oncs.11:bicher-led ortcacb.er~dircctcd experiments -a:rc those experiments 

i□ wbi:ch tibe tcaclicr@tcnilli□.es ~hat rcsc-001 qut5tilon Wiill be explored and what proce

dures wi[I. be foJlowcd. Often these expcrimem:ts follow a. stcp-by--st:cp fo:rmat tihat srnrl.clil.1'5 
fo.llm'II to achi.c,,:- the tcacher-1)lrut□.cd outcomes lcad!i□g to th is approach someti1rK"S bci□g 

rcforrcd to as ai "t.ookbook" methi:xl of aperi mcntatioo. Ofte□, th.is app:ro.ad:i is used when 

a teacher wants to hmvc students sec a scirotilfu: p:ri:nciple i11 practice, or hclp studmts fu
miliari:r.c tbe□i!Sdi,--cs with fai]Jowi□g .lmo.ratory 11roccdw:rcs usi□g laboratory C<J_ulpmmt, a:□d 

mgaging in the scie□tifu:. method. 

What i:s the value of experiments? F.xpe.riments arc i:ntcrtwimil with the scientific 
method ,ihich is the basi-s for rlK" problem-solvi:□g teaching approaich. F.xpcriimcn~ tead1 

obsc:rvatron s~lls, measurement, mal.)":SiS, and :□::asoning. l::Jcperiililrnts util:ir« ai "l.eairni:n.g 

by d.oing' mpproach tbat actively emg:agcs the midents ph)-sically as 1'0\C'll as rnrom.11/y. While 
teach.er ...dircctecl or c:oo:kooo:k cxpt:r i:ments ha.\'C bcro c:litici:r.ecl fo:r lil0t attivcl1·· l:'1Jf;11.ging 

moo.clil.t tl1i□k11i1.g in Ifie l:ibo:ratory 5-Ctting, recent r=ll!l"ch suggests tcad1er-dircctcd apcr

imenn;. can positively i.□.flnc111cc -student lc-ami□g :i:bol!lt die mrmrc of sci.c111cc -:rad posi.ti\tlf 

i□flumcc srnrli=lil.t c111_joy1i1i1.cnt of sdcnci= .. Whc-n blelil.ooo with inquiry~bascd lastruttion op
portunities (d"t'SC.11SSed in the student-centered metlllOds sccllion), tcacher-clirectcd la.bora.

tory instruction may bc-ndit student learning i:1:1 scicrlc-c e\'CIII IDO□:: tfom , ... l'M:n l!rscd alo□.c 

(Arc-cpatrnmann:il ~t al., 10!2.o). 

Teach.cr pl:rnning :rod preparation arc ky:s to the sl!tCccss ofusilil.gcxpcrimcnts as a ti:;ach

i:□g method. A:□ ~ri:mcnt needs to be planned thorouglily.11lie tcachcr must haI'C done 

dK" cxpcri.me□t l:!eforcl1:11md ill! order to antiripatc stndent qncslions-a:□d rru.stralioo areas. "lhc: 
tcarl1er must d.cc:ide wliethcr supplies mdl cqu.i:pmell!t wtl.l be lileoocd for each srudent or 

whetllC'r 5l1lclen~ wil.l. \'I/Ork togctiher in groups. :In :lld.clitirm, the· sruik11ts ncccl to Ix: 1ircparcd 

for the cxpcrilitl.cnt. What arc the procedures itO [ollow? \Vh:i:t arc stucle□t!l to obscr.--c? 1· low 
are sruden:ts to rr.ro:rd :lllil.O. analyze d!a,ta? Students also ncc,:I to kmow experiments do not al

\~ yield perfect data. Som.cti:mcs o:pcrimc□ts tl1at yield outficr data arc die most ia:tcr

csti □g. It is not elil.Ough to simply do the experiment. the students lil.ccd to u11dcrsral!ld ,d1y 

die experiment yicldc,d the rcsl!llt!i. 
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B:OX 12.5 .Steps fn, Conducting an Experiment 

L Interest is developed. The a~1 may flow from a student's SAE. an FFA CDE. Of personal 

interests.. The teacher may a lso create ililterest lhrough techniques iscussed in Chapter 1L 
2. The probfem is defined What do ~he students want to disc,over? 

3 . lnforma.tio n is ga~herecll Students find out what is a ready lmown about this p ~o b1em. This 
is a so krnown as; a literarure review. 

-4. Hypotheses are formed What possible explanalions are lhe1e for ~he otJ.served ? he name11a? 
5 . The expe1iment is plannedl Supplies and equipment are gaU!ered. Procedures are dEte r-

minedl A tirneline fo r data collection is developed. 
6. The experimem is conducted. Data are collectedl~hr,ough obsetVatiom and mea~1ements. 

7. Data are analyzed.. and cond1.1Sions are drawn. 

8. A lab 1ll!port is written. 

Host n .. ,; :sh ows the typicllll steps in oonductlililg 11:n cxlPerimelilt . E.xperimelilts in agri

culture may l<:ist fo:r ml!Lltip.le dlai,i; or e\'C'□ weeks, so sc,'t'.ral diam c.ollection sheets may be 
ncc.css:uy. 

SOCIIAL I NTUlA!CTION MIE.THOIDS, 

Soci31l interaction methods oflcarnt□g are those that involve i□:~ratti.-on not onl_)' bct.wcclil 

students, but bct.wccn the: teacher 31ooJ the 5lll.dents, so all pa:rtir=s arc interacting \'liith an

other th rm1.gln,1mt the lcm-ning exipcric□cc. ' (he tcachcr may oot bc the focm of the learning 
activity, but hms a,ssuredly spent 1D1.1.ch ti me up f1root sc:a!lTolding th.e lcamumg expericnccs to 

allow for more intera.ctlion among stui:lcrit:s ancl the instructor. Socillll intcnocti:o:n methods 
includc qucstlioning and discussi.1m, c.oopcram-c l ea:rni□g, projcc.t-basc:d . .lca:ming. role-pa~ 
f:idd. l!rips, :m:d go.est spcall:crrs.. 

Discussion and Q uestion ing 
Disc.us-sio□s are rnmmonl}' l!l.'SCd ilil aigrlCl!l.lrural cduc-ation. A diu1Wion· i'S 11. tcad1img process 

that i:□\llllm;. srudcnt sluuin_g ofinfo:nnation .. lypia lJy, ifL-scussion might invo~vc tl,e ag:ricu.1-

rure tcachcr posing qu.csti1ms to the studcnt:s, ~ hi.ch they answer diJrCCtl)~ olffer thcir opin

i.om;. 11.b001t, or debate. Disrnssio:n may bc comb:i:□.cd ,rith lcctnrc, as d.cscribcd in the previ
ous section, or be the sole instn!IC.ti.onal metlmd. uscd. 

A wdll-coriducn=d di:scus-sio:n rcqujres cxtensi,11: planning by the ~c.r. 'lhc- teacher 

needs to determine the obj'ecm-cs of thc ilisws-si.on ahead of time 11:□d structnrc tloc discus
sion to ai:complish thc objccli\'C'S with.in tl1c: timc IT:IIDC sc-lcctcd. . othi□g is more: frust:r.rt

ing tnan :m endless d°tsOJS.-si<Jn with no c.cmdus.ion or resolution of the topk d"rsc11s-scd. A 

good cfiscussion involvcs stm:l.c11t-to-student internction in 11.C.!ditio:n to rtirrde11t-to-te:ocl1cr 
md tc:ocl1c-:r-to-srurlc11t. 

:Box 12.6 ()rcscllts qualilics of :1 good discussion. All particirpants-tl1e srud.cnts as wcll 11.s 

tbc tcacln.cr-nced to bc ready far the discl!l.'S'Sion. lhe teacher soould ha...-i= 11. lcssori pfalil furthe 
cliscmsio□,jrnrt as he or she would fOJ any other lesson l[Bjng another t□strac.ti-onal method. 

A propcrl}' o:rg:mrL.Cd d~on will llow &om point to point logically yet allow for stu

clcn,t insiglit:s and qucstions. Students need to possess thic ncc.r=ssai]' background info rmation 

to 111!3ke informed c.ommcnt:s.. 'Ibis may require: srutlents tD bavc read materials fo r homewrni: 



234 PA.RT 3 lnstroctlio111 in Ag~ic11.1lt.lilral Ed uc.ation 

B,OX 12.6 auafftles ,ofa, Good Discussion 

L All appropriat e situaition exists fo r cisOL1ssion. 

2. Students possess die bad:ground lm.~dge necessary t o give informed an

swers or qpinions. 

3. The dassroom d imat e is sudh lihat students feel! safe in voicing op;inions and 

answering questions; lihey do not tear ridioule or embarrassment_ 

4. The teadhers asks aJ>;pmp;riat e - leYel questions. asks prooing quesoonis when 

students gji/e CX1e- word answers.. and p~ovides answer promp15 when necessary_ 

5_ nc,orrect infolrmatiCX1 is corrected wh e the dignity at t he student who gave 

die. wrong -nformatiCX1 is mai111.1-nedl. 

6. .All st.lild'ents are actiYely engaged -n die discussion_ 

7_ Students have a rnple op;pon:un:ities t o coni nbute to the discuss[on. wi1!h no CX1e 

monopoljizing the time_ 

8. The t eadher actively listens, provides feedback, and d allifies when necessary_ 

9. ~y points are higl-/lighted du~ing die diS>oussiCX1 and are summariiz.ed at ttle endl 

10_ The disrnss!ion is brought to a condusion_ 

oc during p t"C"ri'Ol!J.'S dass i11structioo_ Dl![ring the diSOL1s!ii'OII, the teacher sc:nfi -aas 3! lru:ul'it3!
tm, prnrnptc:ir, 3!a.d c.onvclililltioa rcfcircc_ Dcpemlimg on the ckis.s si'l.c, die lt-ach er m:l!j' mxd 

some S)'5tem for making surre -all stmlcnti. partid pa.tc in the d!i'SCl!tssion_ Before Ifie allotted 
time CXIJ'ires, the tcad1cr ncccf,s to hrimg dtc d"cscl!l5Sioo to closure, higfd1ght k.ey pointi., a.ad 

as,sist lll1e studeats in fo:rmufating c.oad usions. 

'lhe types of qucstioos -asl«:d in -a disc.l!l-ssioo ·a:rc cri.ticJl tD the types of an'S\\'C'[lj 'Stl!ldcn ts 
will gi,sc and dlC" m l of th.cir lea.ming. ' (here arc flliC li-asic l}pcs of g1I1Cstions: closed, open, 

probing, higl1cr-ordcr, ancl di\ugcnt C losed quati:ons arc used to regukttc 3JlS-'l>"Cr.i o:r oh

tata spcriliii: aJlSW"C'rs_ For example, .. lccrurc is best used m what s-i:tuatkms?"Opcn questions 

are 115-cful. for s,tarting-a discussio lil -and ~ 31 varic,t)' of 3111:swcrn .. Soch ques:tioos m3ll.)' t imes 

allow srudrn11; to clc'Scrihc- their OWlil c:xpc:rie~cs o:r express opinio n~ so tbcrc :m: no wromg 

-an5\....-crs. P.robiag q=tiom;. 11:rc used 1,..f1ea stnd.cnti. give one-word 3.lffi"'ll:li5-, more inform-a
tlion is needed, o:r then: is :i desire to• bnillg other 5tudents into dtc dis01.1ssicm_ Sometimes 

probnng qucg:i!ons mirror ,,..fu1rt :i mident has sai:cl Fo:r cxamp'.lc, "Arc you s-ayiillg you d1imk 

lccrurc is mrcruscdr' Higher- order que:st:iom: require Sitl.l.dcnts to thinlt rather than recite 

mctno:ri7,artJions_ Higher-order questlio11:s ue clcsigm:d to make midents d iscm'Cr m ies -and 
principles ai. tihc}' express their idca-s.11w.;e c1ucslio:ns use verbs from the Uif'pcr th ree levels 

ofBloo:rns tu:ooomy; sud1 as am.lp.c, gcaeralizc, and critiql!LC- D.i~nt g=lions h ~\'C oo 

"right" answers_ ll1csc :require students to use their imagi:nalions a:nd think be,--011cl set bo r
dcrs or paiwnctc'[lj_ Dh,crgcnt qm:sliom;. lc-at'I. to creativity 3Jld new i.de:J!'S and arc· '>Ometimes 

referred to as, opca -«1dlcd-3!n:swcr ques,ti.01n:s. 

Cooper a1tii11e Learn -n g 
h1 roop~rfllM ltRming , midents work togc,thcr m a. group small enough to -allow all mcm

be~ to callccti.vcllf contribute t o a central, dearl}' defined rak witlh01.1t 111cces;s,11i l.y needing 
Ifie direct supcrvisi:on of the tt.~ ber. l.ea:ming ia. a. group setting can help stud.en:ts lca:m how 

to worl:: with others, practice c.ommunica.tio lill skill's, aml 11roonote problcm-sol.vimg. A ~cat 

Sl.!lf\11!]/' of agriculrural employc,n; indic:1.ttcd being depcnd!ablc, a.bilitJ' to think critically, c n

g;igi- in stli3.tcgic pl llli1:aing, de-al" communica.ti.olill, a.cli\'C .listening, and p.roblcm-sol.ving skills 
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BOX 12.6 Ouafftles ,o.f a Good Discussion 

L .Arl appropriat e situation exiS!ts fo r dsc.uSS1io11. 
2. Students possess die badcground lm.owfedge 11ecessa ry to give informed alil

swers or o:pi.nions. 
3_ The dass.-oom d imate is sudh ~hat srude11ts fe el! safe in voicing opiinio11s a11d 

answering questions; ~hey do not fea r ridicu'le or embarras:sme11t_ 

-4. The teadhers asks ap;prol)'riate-Level queslions .. asks 1probing queslionis when 
swdent:s give one-word answers. and p~ovkl'es ans.ver J)'rompts wt.en necessaiy. 

5. In-correct information is corrected w'h e the dignity of the student who gave 
die wrong ·ntcwmati.an is mai111a·ned 

6. .All s tudents are actively erigaged in die disa.Js:si.an. 

7. Students have ample o~unities to contnbute to the disa.Js:sion . ....mh no one 

monop,olizing the time. 
8. The teadher actively listens:. prollides feedback,. and darifies when necessaiy. 

9. ICey !)Dints are lhigli"/light ed during die df:scussion andl are summarized at ~he endl 
10. The disc1.1ss,ion f:s brought to a cond1.1si.an. 

or d111iing prc\i:oll:5 d ass ill:Struction. D ming th.:= diSC1.1ssion, tbe tca.dter sem:s as lll lfaciltitll>

tor, promprer, lllOO. c.onvcmation rcfcrc:c:_ Depending on the cbass siu;. tf1c tcachi=r mllly 111::ed 

some S}-sti:=m for mal."i:ng s.urre all students. partidpatc imi the dr&l!lssion_ lrlcfore tlhe aHottcd 

time expires, tftc teacher nei=ds to bring tftc d°L"SC.ussion to closl!lrc, highlight lky points, a nd 

as-sist di.:= studcnts in fo:rmubting conclusions. 

The types of ques11ions 11Sb:cl in a cliscmsion 1'1:rc: critical to the types of :mswcrs stndc:nt!i 

vnllgire and tltc lcvcl. aflhcirlcaming.11,c:rc: a.re live liasic types ofql!leslions: doscd,open, 

prnblng, higher-order, m,I W\'CJgclilt Closed. questions an:· used to regulate :msw-cr.; or oh

raln spccifM: answ:cn;_ For ex3mplc, "Lecrurc is. best used in ,.-lta.t si:tua_tions.!"Opcn qurstions 

are us:cfnl. for starting a diSC1.1ssion a nd seek 31 vanct)' olf :i,nswcn;. Such questions many t imes 

allo,.- srudlcrin; to clc:s.:ribc their own expcric:lil.Ci5 o:r express c~pi11:ions, so tihc:re arc oo ,vnmg 

mswi:li:5.. :Probing q=lions a rc: used when students. give onc-\rorcl 3.051,...c:m, more infanna
liiori i;; needed, or there is 31 desire to• bring otlhc:r s.tud:cnts into tf11C discussion_ Sometimes 

(>TObing quc:stions mirror wf1lllt 31 studmt has said. Fo:r c:xam1ile, "Are you saying }'OU tliink 

lecture is ovcruscdr' H i:gl11:r- orckr quc:mons require students to think. ratiher tihan recire 

mcmori:1.aliions_ Higher-order c1uestions :lliC designed to make students cfLSCO\'l:f m ies md 

principles as thc:y express tlicir idea!!. These: qui=stiioos use: verbs Ilium the· upp,cr tfnc:c: lcvds 

ofBloom's taxooam}~ sm:d1 as :ma.l}•Y.c, g:c::nerali;1.c, and critique_ Oi,~nt q=lions. ha\'C oo 

"light" a.ns1,'!l:crs. ll1cse :require students to 1.1sc: thcir imagi:nlllions. a nd th i:nk OC)lJll'ld set bor
der.; or p{ljli3ffictcrs_ Di\lCWnt qucslions lead to creativity :md new irle~ a:nd a.re sometimes 

referred to 11s. open-c:ndlcd-lllm.swcr questions. 

Coopera1tive Learn ing 
r n coopt!mlA.rt! l t!iNning, students work t~thcr in a group small enough to a llow all mcliil>

beliS to rnllcctivcOy contribute to 31 c;:cntral, dc:ariy defmcd t::i!sk witl10t1t ncc~ly nei=Jing 

the direct supc·tvision oftftc tcachi=u. Leaming la a.group s:cttiJlg can lic~, srudi=nts !cam how 

to ,rod: with othel'S, practice c.ommllllicatiomi skill\ and inoinotc (>TOblcm-solvimg. A l"C'.C:cnt 

s1mq of agriculrural c:mplo)ICTS indica.kd being depcnd!ablc, ability to think c.ritically, e n

gage in strategic pfanning, clear c.ommunicati.on, acti\'C listening, and pro'lilem-sol.ving slills 
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as IJJ:img Ifie mo.st dbirablc ,1,mkforcr comp,::tcncii=s of agrtmlture and m1rural rcsomcc:s col

lc:gc graduar~ (Eastcrlyct ·al, 1017). P lamrilllg oppom .mrtii=s for srudents to work towa:rd de

\"Clopmen,t oftilu:se c.ompctcnci.cs.-at the high ~looo.l lcvd. through coo,p,::rat ivc: le:rmingcx
pcricrtee5 c.alil hclp )'OU:r students be much more prepared for the dema:nds of th.e workroiitt_ 

W'hro plianning to M\'C mraclilts work c.oopcram-dy ilil groups, it i:s vc:iy important to cs

tahl'ish sl!nreturcd expectations of how th e group s sh ou.ldl function_ l b e teach.er may llSsiglil 

spcc.ilic. stu!knts to ro1i=s that prnonoti: on-tasl: and collaborative bc.11.miio:r, or provid'c shl
,lcnts -a lilil.Cth.od thro!!Lgh whim to a,s,s:ign students to \'l1:Ji01.1s rolcs.. For oc:amp,le, ooc: student 

might sen-c :ES the d!iscl!l'SS:mt who f-acEl'i.tatl:5 the convc:rs:a.ti.on, of the group, anotf11eT miglnrt 

be the oote l:lll:er; -and anotli.cr might be 11Ssigncd to rn,ten,tionally l:iring 1.11~ opposing ,i.cws 
to mire d'i~us.sion and :malysis. Wlocn determining the arlirnng-=mcnt of sruoclilts into gJ,:h 

groups it is wise to oons:idcr tlnrc socilal d)-n:Jrn11Iics th at exist bctwl:fil smdents, demographic 

dilfcrcru:cs tl1at may :result ln inequitable group bc!h:nfars, arncl. spcc.ific leamlng nttds of 
srudlmts wh.o mary hllrvc an I EP or ~04 Plan_ 

Project- Based Learning 
~Humgh no t a1ways ocmrring rn a group scttmg,proj~d-htndleaming is an a'PP'oadi to 

learning :i,ncl. student crigagem cnt l!lmt can be used to guide -a particular unit or c.oursi; or 

e,-cn as -a lmm:wo:ck Im how :m entire school may fucililll.tc· lcarning. Projcct..[i:i,sed learning 

or PllL provi(ics; opportum"itii=s for studc:nts to investigate aJlil lllli.li.mtic. -ancl c.omplcx c;iu-cs
ti:on, probh:m, or rc:i,L-workl dialJm gc- in a p,::rsoiwl)' 1111::mingful way: 

\iVhilc many teachers may nsc projects iCI tlnrcir dl!SSCs, "-doing a project" rs not tlic- same 

thing as prnjcct..[iased lea.ming_ Jn PBL. tlhe project is the Ll□it; it is the = in foc1.1s of 
the unit and reqniri=s students to engage- in critical thinkin_g, prob!cm-solving, md wrious 

fonrn of oomm.unkation to :mswc.r a driving ci.ucrooo th.at guioo the path of toc 11roject 

CoC1vcrscly, "doing :11 project" ln :11 da,s;s dilier.; in that the l)rojcct is ofttlil completed at tl11: 
oonc.lm:im1 of -a nnit, :iftcr t h.c content h:ES bcm taught by tilic ti:ad u:.-: 

For e:ui,ll'IJJlc, an agricultmi: teacher might tc-;ic.lh a wi::.lding fubrication unit in whid1 stu

dents craft -a wr.Mcd project de.tcrmim:d.1:iy dll: tcad1cr, such -as a ruiy rack, crccp fcedcr, gate, 
or truck !Jed lincr. Smdelilts would typically create thcsc projects after ha,iing participated in 

lcngtfry instructioool cx11'Cricn ccs led by thc teacher Olil how to construct tlnrc scllcctcd proj

oot. llf tl1i,s S;llilllC unit were to be: :rcrl.esiglilcd to ntitm: -a project-based approa.d1,, ilic- tcatl1cr 
might prcsi:lilt srudcnb; wirtil1 :I problem tlnrat CID be solvro through wcld!rng f:1brication, gJdi 

llS a local horse farm sccling to redesign their hay :rad.-:s after cxpcricru:ing diallcngcs with 

tli.e cL11Tmtfy existing design. Stnclcnts might viisit tl1e fa.nn, o:r examine sample lnray raclks 

from the fam1 to troubleshoot the SOll!KC of tilidr probk m, and tlic-:n '!>-ork togc:tl1cr to dc-
sigC1 lilC\ 'f rnd."5 tl1at provide a IJJ:ttcr solution. Ooce -all hary rad"S ban: l:iocn dcs:igru:d :1!00 

fahria ted, the ems might lnga.U til1.e hay :racks fo:r the ham. owner and cornml![l]icati: how 

their new d~igns wm address the problcm idmtificd. 

Rolle- Play 
Rolt-pl11yir1g is the act of llD i:ndivild.1.1:ml assumillilg the real or i~i:ned :role of anotl1er illil
dividua.L :it is :11 useful instructional methodology for tl1e ag.ricultural cduc-a.tion cfassroom 

wlnrcn teaching concepts related to hw11131 C1 relllliolil5., devdo11ing lca.der&l1i1) sl:i.l.ls, or teach

ing stud:clilts otnc:r ha£ic agricultw:al skill-s. Rolc-pfayiing allows studmts to practke thc:sc 
skills in a. s:-afc :1ncl! simufa:tcd environ melilt so they-arc l:icttcr prepared wihen crioountcring 

similu siruatioos outside Ifie cla.ssromn_ 

Newcom b ct at (2004) id:clil lli fficd tne fol l.owlng steps to pll:m:ni:ng and im plemc:nting 

m!c-1,lay in tl1c :.gnc.uilm rc cla.ssromn: 
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1. Scloct appropriate subject matter for :role-pl,ay (do '1ol II~ cultmally scmim-c topics 

that dt:111ean, diminish, or dehumanize the experiences of othcn;, particwarOy tb05C 

of histori:cmUy opprcs-scd groups). 
2. Dl:ten:nine die lc::mtl:ng objcdti,;i:s for die lc:sson . 

'I- Design student roles to be pla)<cd. ro they :i,rc afigncd with the l~ing objcdti,;i:s_ 

+ Dl:ten:nine how mmy rtudc-nts will acti~dy 1ilarticirpatc (wiH Mt be-all students in the 

class, or :i select few "oo rtagc:"'in front of the class?). 
s- Prepare t hi:: smdmts ,vho are puti:cipaling in their ro l.cs for what d1q should hi= prc:

puri::d to demonstrate. 

6. Pl:in how }'Olli will hel[I rtudents rcfkct U[IOn their i=iq,erieru:c am:I obscrni:tions, an d 
identify the 1.cy taJ«:11'Wllys. 

'lhe FFA c.omponc-nt of agri.cu.lrural education proviclc-s IDlln}' opporturutics lor student 
role-playing. WIien studl],ing parliamcnnrry prooodurc, stntlcnts are ~ :ible to compre

hend ollloccr rol'cs aml FFA ceremonies by rol'c-pla]!ing ofliccrs and mcmbct"S md c.ondll'Ct

ing Fill\ business. Rol'c-pla]!ing is also a usicful tool in tbe classroom whcri di'SCJII'SSing scn
sith-c topics. A debate on the place animal rights hare in the ani:maJ p-rodltcti!on ioo'ustry 

c.ould quicklly become l1Cs3.kd and unruly. If, instcadl, rtudc-nt!i are assigned to m li::-pliay wr

ilcms d1aracter:s, such as mim:il rights activist, randier, focdkit mroer; and comwm:r, then 

die siruatioo bcc.omi::s l.css pc-rsoo:il and mon: obJcct:ivc:. 

[Ir'" eld Tri ps 
Fidd. trips are a usc:fi:d instruction,al method for rnakiing the: ".real world" llWI ofd1e plianncd 
l'clltming experiences. A fidd tr'ip is :i learning cxperioocc that involV!:'.S tra\ding away from 
the agric.ulrure d3!ssroom. Ari CXllli1llple is !II field n ip tom agriaulttw:aJ experiment stati.on to 

observe n:sea.rd1 11rojccts toot are ·1.mdcrway. 
f-~Ldd trirps can be- used fo r ooc of three purposes. At the bcgirnning of :i,n im,tmclliorw 

unjt, lid~ trips arc !Jcnditial as 311 intcrcst approach aool to help tlhc: students to sec tf1e 

whole of a. topic. F"",d d tri[IS diuring the midd.k of a 1.mit can ser,;i: as fact-flmlling missions 
for prohlem solviing or provide opportunities to test hypothc:ic:s. At the md of m instruc

llional irnit, fide!. trips :i,re 1rsc-_ful for clcmon-strm:ing theory into practice and bringing the 

paFt5 bad: into a ~ole pictmr. 
Fidd trips that im·oh'C trnvcl must be- pla□11cd and approved well in adv:iiru:c.. School sys

tems somc:ti!DC'.S rest:1ict wlhicri field lrips u ri be rilin. and how many can Ile taken within die 

school }'l:"M. School a.dirn.inistrarors COOc)' insi!lt lrip planning and approral forms be rubmit

tool at the beginning of the school y"Cll!Ji" for 311}' l!i:cld tliips mkm that }'Cllr-1:his requires die 
tcacheir to be m:g:mm:d and to prio:ritiu: which trips :i,rc cruci:il to student lb1ming. Another 

c.onsidcration is transport:ati'Oll. Details such as coot, a l:rus dri\'CII", parental pc1rmissioI11, and 

ootilicatiori of other tcachet"S mu'St all be plianncd. 
Fidd trips do not h:nrc to imolvc taking buses to fa:raw:q· sites. Mini-trips cm be tah:n 

right on the school grnmids. For 'SCIJOOts on blod: sdicdul'ing, tJ1e longer d:iss period!; allm.

mini-1:liips to and from sites dose to the school within die. agriculture class period. Virtual 
field tri11S :ma,¥ oot inml~· ~ sensory i=iq,erielilU:5 'real field trips provide, bl!lt the)• can be· an 

acc.o::(Jt'J.blc su.bstitu.re. Videos, the internet, and student prcscntatioos can all provide some 

sense of "ibeing there.• 

Guest Speakers 
Agrirulrural educa·tion C11:[I be- :.. d:tfficlllft c.urri:mlum to tc.ad,. VCf}' fn.- agri:rnltm'C teach

er., if :iny, fed comfortable in tJidr koow.ledgc of C'i'Cf}' agricultural su.l:ijcct ll!l"c-a. R'eso11ne 
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p,;rplt, who a rc c-:xpcm ilil their ami, ca:a pmvi.tli:: the knowlcclgc and insights the agri:c.u.Lture 

tc-acheJi may oot h:irvc as a guest spcmu. Rcs;ollin::c p=oplc om also 11cnd crod.ib il1ty to infoT

matiori or instructiolil! sniclmts doubt or about which the1• have hi::ud confliclin_g opinions.. 
In addition, 1:iy uliliY.ing re:solll'Ce pc:iiSons in toc d :as'.!1room, the agricruture tcacihcu is i□tro

d1Jcing thci,- rnidc□ts to key community contacts aml potc□ti:tl ct111p:l0]!--eliS . 

. R~ouroc people mil}' be- l!l'Sl::d in ~,~r-a.11 ,.-ays . .AC1 indi.,icl.1.1:1.l rcsouroc pc:rsari 1ru1y Ile in

Yitcd to prc"SCnt to tihe d :ass ilil a lecture, d:isc1Jssi.on, o:r dcli11l.Onstrati.0C1 fo uma,t. Anothc-:r c:011111-
mon proocdl!Crc is. to invite t ln:rcc to fi~ resource persons to c.ond llct a panel &i5Cll55ion. ChT:□ 

the Ocxibilq vi:rl:l!W video confeli'Clil ci:□g platforrn<s ollfcr, tihc tcache-r might :a.l'S() be abk to 

indu.de guest spc;aikc~ over a virtual. format, opcni:ng up the possibilirt:y to• [ca,ture c:xperl:5 
:aru:I. pcrspccti\-cs not jl!lrt from the locml community, but aDUss tihc coorlilt:r}' md the ,.-orld! 

l\,'o mattcr dmc approach, the :agriculture tcadu:r shollM contact each resource JJCliSOlili sev

cii:3.l !nl'CCks in 3.0\'ll!IKC of 1he p=ntatiol'I date. lbi<s sh01.1ld be followed by an crnai'I, letter; 
or phone call describim.g dme class, the objcctiivcs of the d aSl. l!>C'riod, md suggested topics 

of disc1JSsicm. A d:sy or two bc-foTc the p:rcsmt::iti'on, the :agriculture tcachcr s.ln.ol!Lld con tact 

each :rc'SOIJ.l"CC peimn to c.onfinn dare, t ime, and locatioo a nd :ansv,cr a,ny l&t-minutc c;JlllCS

ti.olilS. ]f d1.e s.pcah:r wi 111:ic coming to sd oool, it will also be important to reviicv,r my pmc.e

dllrCS su:d1 as dmcdi:□g in at the main office, parking, :and bell scoccfulcs.. 

ST UDIE.NT- C ENl"EIRE 0 METHODS 

M:c thods tlmt e ngage srudcnl:5 as tint prim3!1if agent of.learning arc sruoelilt-cc□tcrcd. Dc
\~lopmc□,t of ilil·t:-crpccso□:al rcla.tion~ips. bct\,rccn dme tc:a.d1cr and tln,c- srudcnt arc csscnthal 

to the su-c.CCS'S of stmlcnt-ccntcrcd mcthock Studml:5 m31y he i:rwol.vcd i:n dcvcloping the 

learning goals in c.oll:aboration wi.th toc tcac.hcr, wi,th toc tcachcr scrvir□g ll5 a guide- 3!□.d re
source. V\lhik tcac.hcr-a:-□tcred methods llJ'C·rornc:times dcsccibed llS .. s:agc oo tlllC'-stagc"'ap

proaches., srud.c□t-CCT1tcrcd m.cdmds ~ni:rc the tcad11C1r to be a "guitle Olil the :side"' to all.ow 

students to rake k:ader.ilruip in their OWlil l.1car□ing. Common rnidc::□t-ccntcrcd mctlood<s ·usoo 
in agriculruii:3.1 education i□cl1Jde inquilij'-bascd. i11.structiori, case studies, sc:c::□ ari.os, simi!t:13!

tio lilS, games, wpcmsc,:I individllal stud}~ ioocpc□ clcnt studies, learning mod:ul1cs., md projc::ctt. 

lnq1u·ry-Based Instructio n 
A oommolili practice in :scicrn:c classrooms., illqu.iry-limltl i:11s:lrlm'ian is. a. n=a.c:lnii□g method 

that meslric:s the namral cwiosit:y of s.ru.d.cnts along with the <;ci.cliltific mcti'hod to cnl'tivatc 

critical d1inking skills.and <;ci.elil!tiific koowk dgc. l □qlliry-lbaw approaches ro kamrm.gait
tcmpt to replicate tl1e narural prob11cm-solYing processes we engage in when o.bscrving new 

pherm11111c□a or asking qucsti,'005 llOOllt the natural ,.-oriel 

ll1crc are wrying levels of srudcnt inquiry t lnat rel', on inrtructiomd sc3111fo.klim.g to su.p
pon srudc-□,t learning. "IJJic most tead1cr-suppo:rtcd type ofinquilif is slnrelUred i~ ni:ry. A 

structured inq uir}' is a teacher-led OT tcach.er..&b:C!Ckcl cxpcrimenl:, i:□ ,•1hich the C:liltirc dass 

engages. iiro cxploratioo of the s.-ame n=a:rdi q1Jcs.tioo. I Cl oontro1kd. 1□4ijl!li!l'f, die tcacb.cr se
lects tine topics to be- cxplcm::d a:ad 'identiifics. resources that stud'cnt!l will use to answer tine 

scl1cctcd qi:restro:lil; ilil this m:mncr tl1e tcad11cr can i:□ tc:□ti'onal 1.y rurntc the lellmim.g cxpc-:ri

eiu:c of" rnidc::□ts. :In guided inquilJ', tlllC' teacher might pose a qirestio iro to rniclc-:□ts :md du~:□ 

allow s.tu.d.c□t:5 to design a product OT sohrtio□. using tnciT choio:: of rcs.ow:rccs.. :Fin-ally, the 

most loosclj" s.trncturcd form ofi:nqui:ry is free inquiry or open inquiry. ·in this :ti)Jproach, 

students d!ccirl.e what to research md how tocy will conduct tl1ci r r;ci;c:arc.h. I nttyati.□g tine 

l\.'-at ional FFA Azriscic::□cc Hur into )"OU.Ii instnrctioCI is one wai• studc□ts ca:□ cru;ily c□g,agc 
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in inquirf fu dcgrc:c to whidi students na\-e freedom to mm drosioos is dctcrmim.cd bJ 

how m11.d:i sC!.lfoldeJ rupport is pro,'Kl.ed by th e t.:achcr. 

Wh(:]] 1.1tili'Zimg inquiry- based 11pproachc:s it is impo:rt:ant to 0011Siclcr how JODI i..i.U s1!1ppo:rt 
mrdent learning. Knm<dcdgc of slllllknt learning pn::ferem:es, '5C.lf-effiu.cy, :mcll experience 

with more autonomy in the dassroom can hdp die teacher d.etcrm.ine to what Jcgrec the}' 

shou ld structure ii .lea:ming ex1!1Cricnce using inquriry. Facilira.ling ilil(jni ry-lba,sed instruction 

cm be chalb 1gi:ng for tcadicrs acc!!IStomcd to t:cachcr-a:ritero:I classrooms. Sc,'CTil!I profcs
sicmal development re!iOUlra::s cxi'5'1 for tca<l1ers looking to expand thcir -ahil'ity to facilitate 

lnquiiy-lbased l.ea:ming. ruch as NAAE"s Ni11liona.l Agrisc.ience Tead il.cr Ambass-ador Program 

11nd Curriculum fo r Ag1icultur:al Sciences F...duc3ftioo (CASE) institutes. 

Cas,e Stu di es 
CaJ.e'~l11ai6 are '5toric:s wttib ama educational mcsggc. ·n1i=y pnt students in tibe position of the 
probilem som:r situated in t b.e story,1:mt do not provide answer.;, gem.crating :m :rction-oliiem.tci:I 

teaching enviromm.cn t. Aaxm:l.ing to Hc·rrcid (1998), 3/ good. case: 

• ' (ells ii story. forus ing oo m interest-arousing i= 

• Is set in tlhe ~ fr,,: }= a:nd is irclc,'lllilt to t b.e readcr 

• Orcatcs empath y wi:tl1 the ccn1I111 cha.-acters 

• I □dudes qo:ot::dions. 

• I-fas pcdag:ogic:111 use 

• ls conflict-provolking, forcimg 1:h c =fcr to mm ii. dKi'iio n 

• ls g.cncr:a.l em.migh that it can apply to :1. mJ'Fiad of situations 
• Is short enoo;gh to hold. the re:Jidds attcntioo lrut long enongh to inb"odl!lCC" thc fucts 

and complexity of tbe case 

Case srudics can be u'SC.d to explo re ii. topi:c or Icicle olf 3/ nniL For example, an agriad tnrc 

teacher teaching 3/ natl.Ira! in:sou111:.es cla~ might craft 3/ c= stndy abou t an in'i'llliin: species 

affccti:ng the local :uc-a. or 'itll!tc to i:ntroducc a unit on ma:nagcmmt ofinvasivc spedc:s. To 
guiclc studem.t leamlng, t ile}' might chmik the case into se,-cral l)ieccs and sc:Lccth'Cly distribute 

it ait ·1ocy 10010Cfilts ocross the nn1t to propel studelitt decision- making a nd drive instruction .. 

Scenarios 
Similar to case '5tll:d.ics, smttuias :me short stories foarsed oo 3/ pw-ticubar gronp olrim.divirluah 

d1at describe the natl.lJ"c of the im.di\i d.ools involved, the CDJ1tcrt, a:nd the goals the)• wmt to 

ad ne,1e. Sc.-cnarios are gcnerally shorter l:rulll case studies, :r:mging from a f-cw scntcm.c:cs to 3/ 

p:uagraplb long. l lncy may Ix: used to ilctiwte prior lmo-wlcdgc, poovi-de opportunitiG for 

stu:rlent!l to appl}' their learning, or lbc n'SC<l to ilSsess leamiag. 'Ubere arc &re twcs of =ar

ros: skil.l -lb3JSCo:I, problem-based, i'S9re-bascd, spcculati,;-c, am.d g-amimg. Il-'o:r mo:rc im.fonnation 
on tl1CSe llivc t:_}-pcs of scenarios, sec· C haptcr q. 

Si m,ula1t ions 
Sim rtlariom ilrc learning activitk s tM.t a:rc DS-cd to replace and ampHfy :real exp,=ricnccs witl1 

guided ones in a oontroU~o:I sctting. l heJ are oftcri immcrsivc in mrrurc and arc d oseiJ aligned 

with role~p13t"1>, burt can illso be ursed whoo tlhe teacher h3/5 students act out various abst:ract 
concepts ln 3/ concrete, t:angih/1.c W3.)~ For examp le, ln a:n. animal reproduction urnit, t lhoc ag1i 

w ture tcadicr might have sturdcnts ·represent dilfercnt structures :mid. ho n:noncs ,,itl1im, lihe 

bovine reproductive tract to lkincsthctkally iUustratc ilie estrous q cie. 
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Simufatioos can also occ.w- in vi rtual scttiag.;. Fol'" cxam~ c, studcnts rn.ight Jiracti.a: wd d

ing w.'Sing "'-dding simufation softw:rn:, o.- the, might oonrl.uc.t dissecti.on-s w.'5:ing a. ri=on pig 

di~ction we.'bsin= .. O ther vi rtuid simulations allow srudmts to rcrno\'C OJ" add w rious vari

abll:'5 to il11&ratc the ou.11:.orncs th rough a cornpu.k ir-gc:ncrated animation. Sirnubtion s Slim 

as these can be \'Cf}' hc~iful tools ·to replace actual immctrSivc cx:pcriala:i. OJ" cnl1anc.i: stn

clcnts' I C'.llffli□g. 

U".IF□ing gai11t"S can run-c =rnl practical U.'SCS ,'llith in il!lil agriodturrc classroom, as dt'SCribi:d 

in Chapter I i .'U:he.y im'Oh-c stuclcn ts in competition against thcmse:I.\TS, a compute.-, or other 
srudlmts, and highlight problem sotving and clccis:iolil maki,ng. C arnes ca.a b.: us:ccl to i,ntro

clucc or n:infora: content and can occm in a. fau:: -to-fo.a: !ict!ing OJ" virtuil!l setting. 

Supervised Study and lndlividuallized Applicatio n 
~r,,.•u.td s111dy i!i :11 method in which studcnts arc cFirectl.y responsible fo.- d1dr own learn

ing '-'hile uooer du:: clin:ction of the n=ac.l1cr. W hm u'5CXI cff octivdy; supcrviscd stucly en
h:11ru:es srud!c:nt intcres:t aml d.e,;--do:ps srudelilts' problem-solving a'bilitil::!1. To gllidc the sru

clcnts, most suFrviscd srndy invoh-cs. d1e u:g:: of wocb;J1a,ts or of C(l!Cs:tioos to ·b.: aRS\\-en::d. 

Although sl!lpcmscd s.rud!1• is typical!}· thought of~ stuclcnts n~ading tcxtloool~ sw drots' 

use of rcfcircm:es Cil!lil take many fonns. \l''idoos, pictures, cttcnsion puhlica.tioos, oommcr
ci!al brod1urcs,jou1iools a:n.d maga'llilles, lntcmet resou:rccs, :mdl n::sourcc people arc i1!1:l ex

amples of wl'id refcrcnoo;. 

Care should be taken when the internet is usecl as a resource. Students should undcr

s.tand that on lh c intcmct 

ot all \>'Cbs:itcs are appro:pootc. 
ot all informil!tioo is accurate. 

ot all infomiil!tioo is 1.1nbiascd. 

1111c :igriculrun: ti::ache.- shcmM worl\:. witlli d1C school media !ipccial'ist in dctcnni,ning ap

propriate n::soim:.cs and teaching stl!ldents information--scarching proa:durcs. 

1111c snpemg::d pa:rt of supcrvis.oo. stud]i' is crltical. '01e agriudture teacher is responsible 
fo.- d!rrechng die sl!lpc1Visoo. smdy.'lhc teacher sh01.11d. he in a locat ion wlierc thq c:rn sec :11H 

the students. ll!nd show.Id lilOt be ll5-ing s1!1pc1Visoiy tililil.C for tasks s.ud1 as mab mg telephone 

ca.lls OJ" grading as:sigrunclilts. Oc.casioo:11Hy the tcxhcr should rircub ti:: around. the room and 

mooitor student pi-ogrcs:s. ' lhis docs not ffiCll!n interrupting srui:knts wi th dlltch at or 11ccd
lcssJy gt\'ing :11nswc:rs.. ]11stcad, the tc-achcir ca.n provii!lc enc:ourag:cfflCllt, assist \>'idt mreSUn

clcrstandings, and assess individual comprclicnsioo of the topic. 

J\Jthough supcTVrscd study is ca.tcgorir.l.Cd a.s indivi:du3!.li'L.Cd instruction, tliw:ri: may be 
ti:JililCS ,...ticri stu.di::nts can work t.og,crhcr-fo.- cxmnplc, on group projects or prcsen:l:ll!l:iions 

3lild dulii.□g l!ICO::Ml~istcd! ins:tru.ctio:n_ Crouping stud.:=nts. is a lso appropriate when n:frircncc 

matc:ria.ls arc l:imirod. 
Gnidi:d p:ractio:: i:;. a SJ11Ccial foam of su~:icmsal '!itl!lo.y. Wli=s Sllf:ic'.rviscd 'Study i'!> typi

cally associated. with cognitive and! aKccti\'C leami.ng objccth'CS, guided practice is usi:d fo.
psychornot!n" objceith= In zui:cli::d pract:ro.c, the agrirnlrurc tcll.cbcir i:kmonstraks. :i sktll ar 31C

t ivity and dlCfl proviicb opportunity fo r studrots to practic.c the !ilall while u:ndcr the watch

ful Cj'C or d1e 1:t'.11Chcr:. ·n1e tcachcr can quickly correct bad habits 01" Sll!fct:y problems individ

ually or bring the Stl!l'd.:=nts togt:dia- fOJ" group in:;.truati:on i f approp[iatc. 
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!Independent Study 
')here arc occll!iiorn whm it is appropricate to 1:ead1 an a:gricm.Lture OOIJ!li'SC or topic as an in

dependent stllily. An inrl~nd~n.t Jt,r«l'y is a .li=aming attivit;r· that i:s not part of an o:rganir..cd 
da-ss mning cxp,=ricm:c. M:a)'bc a m:idc:□t wann. tu tll!~ an. ad,,anc.c:d lc,rd. of m agricul:mrc 

e_oursc and the ·number enro[loo is ·not enough to jus:l:ify a cLass f1'Criod for the: course. In such 

a ca.st; the student would take on more rcspon 'Sibility for their instruction. 

To be rut:.ccssfoE, iruleprndent m:icly must na\'C d ear objc:cti.=, g:ni.del'Inc::s, and timdi□es 

in p~cc at the beginning. Although the :stmlent as::sume:s g reater responsibility for lfmding 

rcSOIJ!rcc materials and srudjing those materials, the agrkm.lture tc:acbcr is still res.poosible 

for r:wlu:1rtio□ :md m-cr:Jill d'irc:ction. 
I ocrca,s.:i:□g lf, indepcmf,crit srud!y oppom.mitic:s :Die aw il,ahle throngh dis~:c: cd!ucation. 

I nrtru.ction rn31y be clcl1\'t:rcd vfa packets of printed material, ,·idcos, the interact, or com

binations of these. Studc:□~ 1naf be: eligible to :rc:ceivc high ~HJOI or call~ croo.it or both. 

Ile.a ming Modules 
A IMn1iNJ[ modul~ i-s a sd f-coot:ai:ned activity that a srudcnt cm complete indepcncl:c:ntl_r 
in a faa:-to-fa'G:c: or onli□e setting. 1..c:lfli[ing modulc:s :m: mo:s:t oliai used for cognit i\'C m d 

ps)•c.homotor objectives.. Learning modules 1111~-}' be purchcasoo or may be dc:vdopcd bJ tl11C 

agri:cultnrc tearlner: Moduil.cs p:la.ccd around tl1c: room can be combimrl into statrorns tl1at 

smdents rotate til1nmgi1 as they complete th e acl:ivil:ii=s.. An advantage of lca,rni111g modules 
is that s tl!l'Oc:nts ca:□ proccoo at tl11Ci!r mm piroc arul. instruction can be: 111odiftro ID meet Sl:Ill

dcnn.' ioo1vidual learning m:cds. Learning moclnb arc also n'SIC'ful it11 mc:cting F i-'A mem 

bership regu.irements for 00111.Cflrollcd students. 

Agrimlt:nral laboratories :m: ideal fo r indi.vid!uall sitUdcnt projects... A p.rojert is a. sigmHic:mt, 
prwctiai.l. activit)' Of c.:lucatiooal. wl.\Jc with one or more ,lc6111itc goals. An m1h'll:□ ,t:agc of proj 

ccn. is tru:y can rrooximiT.i= rn1dc:nt i□tcrc:st becan:sc the student h,as lkxihi lity in d1oosi□g a 

project t.o co:mplc:tc:. "[he projc:c.t can also be gcaoo to the ability of the stndcnt.1[1nis, ilil
rtruction i,s n'3.ilablc at di.:: appropriate lc,'t:.l fo:r all srudcnt:s. 

A:s wiitih other mctloock discus"SOO, projects require p'.lanning and ac:tilrc participation by 

the agriculture teacher. l liu: teacher must instruct students on wise nsc of time; rc:sponsi.
bllity fo r safotJ; cl:canlina::s, and producti,·ity; and tl1c: importance of doing :J. quat11:y jo.b. 

')he acgrimdrurc teache r must 11:□swc-r sc:vcral q u.cstioos oofon: 1.1sing individu,al projects :15 

ar11 in:s:tructional. m.ethod. What is th.e learning ·1lUrpo:sc bchiml a project? W hat arc the 

mililimum rc:quirc:mcnts for an acceptable project? What is the: maximum time allowed 
fo r project completion? W hat arc the proro:hrrcs fo r using too.ls/equipment, d eaning 1.1p 

til1:c: labornrtory, and obtaining m,a.tcri:1klsu11plic:"S? \tVfort safety and bih.avio:r m ies oced to 

be cmpmsi:rm ? 

DEVIELOPIIINrG ,A l!.ESSONI PLAN 

A le~n pln:n is the road map :in agricul~ tcaclna- uses to ens:ure ctttccti\'I:, efficient, andl 
ct11po,'fC'.ring i□stnmti:on. ]t is mud1 Ii~ 1he plam used in building a house or the script used 
in mlllking ai movie or tclc:visioo 11rogirain. 0octOll"5 pcrfom1ing surgc:ry a.e\'.i :sc plans of a:c,tion, 

so:rnc,timcs e\'Cll p,J:ocing dotted .linc:s where i□ci:si.on:s sholl!ld. bi= made. Football coa:d1c:s cfe-

111:lop ()l:irf:S, pl!aybooks, aml game [>!m s. Tcachc ii:5 also lill:fd dirccllio111, and vision! It :shonld 
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be made dca.r, IIO\'l'C\'1:r, that tcacl,,cro lire 11ot Ji111cni c· actors :md. lesson plruts :u-c not script!;. 

A wcll-dcvel.opcd lcsson pfa:n al.lows the reacher ID be llaiblc a;m.d creative aml to taikc ad 

Vll.Iltagc of the "'t:cacoob]c moment." 

'UJ1cn:: ru;c many "11tylcs llJ]d fonnat!; olflcssoCI plruts, )rt thcy all h llVC some common com

poDC'□t!;. :Fo[lowi□g are the essential c.onq,onc□ t!; of a lcs:son 1,Laii .. 

Prepa'rato:r_y b'lod<: 1·i.c fi rst csscritial component i"l1 the p,reparatolif l:!locll' lh is contmn"S! 

orgmi"mtional infonnat ion useful fo:r fili□g and indoi□g, doc□me□tation, and q□klr. liCfcr

cncing. ]he b!ock also inc.lll'des unit and lesson titles, the lc<ngith of tbc d~s period. for whim 

the 11cssoo plan is desigm.cd,as. well as the intc□dcd gr.oclc le'i'cl of the 11csson_ 

Desired results bl.o c k lkginnimg }'Oll!F instructi:omd pkuini□g by i:di=ntifying 1'Dllr odu

catinnal goals md objcdtivcs is import:aJnL E-1.::rc, the cducrliiomd staml!anfa, !,.,=y ideas/ques

tions cxpl1orcd by tf1c lesson, 11ml lr.,::f vocahula:ry tcrms arc listed .. A'S! pWit olfd1is bfock arc 

the =•nc□ts oflc,arni□g a ligned with tbc karni□g objcctivcs_ 'lhc tr.a.die.- might also de

tail in this sootion how they ()-Ian to clitTcrcntiatc tihdr lesson to meet the need s of s;pc:cifoc. 
lca.rncr.; in thd r ckiss. For mo:re information o□ di.111:c:rcnti,atcd in'Sl:ruction, sec C hapter 7. 

Mat-e:riia &s arnd resources bloir!k: ' [his bl.ock con tains 11 t'JS.t of what 1D11tcrial'5 are -a.ceded 

to, dclivcr the lcsoo:n, ind'u&i□g worbln.ccts, h llJ]doll'ts, p tlintou.ts of Powcr-Point presc□l:al:iolil.5, 

md note- taking g□idcs_ 

Lessorn1 init1inim1 bloC:k The next c:omponc□ t i<S thc lesson i1ili.tiru:ion,or bcginC1ingof 

the 11csson, blocll 'this pm of 11 plrui contains the intcrcs:t approach, rcvicw of p:revio□s ma

terial, pretests, me.I other activities that ocrnr at tf1c bcgi□1111i□g of :i, .li=s:ro-n. 

Comernt and teachi 111g1- leami111g1 act1ivit ies b loclk "lhi= contt.-nt and tcachi.ng-lcami□g 

acitivitics block.is litcrt. ' lhc two scclionsofthisl:!loclr. mll}' OC ~t up one on top ofthc o tihC'r 

or sjcfc by sick _ Dcpendin_g o□ the lc:s~JilJ pla:□ style, l!lu: scctio:□s of d1is block ffl31}' ~ \'C'[}' 

ckni:ilcd or serve as. ourtfincs" At a; minimurm, the c.o□.tc□t section contains l1JI o□tl'i□i= ofthc 

subject lilil!ll.ttcr with kcy infann:l!tinn highlightci:I. TIN:re is no aced ID rcJJl'.'ll.t wonl. fu r word 

infom11:1rtion th at i!i alre:idy found in a textbook or o□ :1 worbhccL 

'[be tr.a.cb.ing-Lcami□g activities s.cc.tion dcscri.bes die :s.tli3tcgiC's llSl'O to tc:Jieh thi= co:□tcnt. 

' [hc-s.= inc.ludc in~tructions to th.:: tcacl1C'r OCI mcthods, q;u.cstions to be :ESkcd of stndcnts, stu

ck□t acti,i-tic:s, :1nd procedural instnrclions, such as. wl1elilJ o r how to do :1. tasll 'U:his "S!CCtion 

sh01.1hl ind udc diocks [OT 1J11i1dcn;t:and.i□g and scalfoldli□g techniques_ WlielilJ d.csigm:i□g the 

learning activities for a lcsso:n, it is impo:rt:mt to c.o□sicfcr d11C three primar}' dcmc□ t!i of d11C 

Uni\,:rsal Design for Lcamimg (UDL) lframework: (1) How wilJ tllie tcadier pl:m to provide 

s,tuclr::JilJts. m ultiple mClllls of crigagcrm::nt with the content? (2) How will tll1e tead1er pfan 

to prmidc multuple means of content repres.cnt:a.tion? ( 1) E-low-wiU th c tcachcr provide stu

ck nt!i wit h multirple means of :1cticm and cxpn:ssi:on ofthcir learning? 

Lesso111 dos111r~ blook: ' l111: l=n cl.os1.1re block proviclc:s dict:ails olilJ how the lesson witU 

be summari:1.t:cl aml wl1:d: con clusions c:1rn Ix: drari.-n from die Lcssoll!. "l"hrs block m:ry also 

contain ck tail'5 on how thts lcs.sori links back to prcviious lessons ancl forwa:rcl to the next 

I.cs~□- It is impo:rt:mt to ind udc :suggestions 0 11 how srudents. CllJ] applf d1C lesson contcnl:.. 

' l11c: evallla:tio:□ section cont:rim.s 11 dcsai11tion of how tf11C smdr::nts will be =cs~c.l, a:m.d cop

iC"S! of tll1e c\-alua,tion instnm1c:nt(s) a□d 3115\...-C:F kc-y("S) lire a:ttaclocd to the pl:1rn. 
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Preparatory 
block 

Desired 
res:ul15 
block 

M.rteri.a.'Ls & 
resources 
block 

In gcncnd, a Iesso[I p.lan '!>'.ill co,,;cr one to five imrtmcliom1I pcrio,:ls .. A .li::sson plan that takes 

kss th:i,n 011.C ins:tnoctional period to cm"C'.r mCllllls Ifie topic is probalbily too narrow for a.c.om.

pletc k sson. A lesson plan that nikc:s rnor.:: Ihm five instructional. periods to cm-cr ma)' mean 

Ifie topic is a unit ofi1r1sttuctioC1 llbat Iii.Cods to be: dmdcd i n,to n.-o or m.or.:: lcs:soITS.. !Uso, tlhc 

t:ca.cllcr may dc,"C'.iop da:i'ly plans to guide the introd.lOCl:ion, tcachl1r1g-lellDiling,d1cd"'S for nn

ders:tJrncling, 11:nd evaluation for cach c.las-s ~ion. ~lhcsc-an: b.roadguidcl1ncs :i,ncl do not ap

pl}' to all sitnatisons. A sa.:mpre lesson pJm tcm1)latc: c.an bc sccri in l<\gm:c 12..'j, 

l.esson,to;pic:------------------------- Grade level: 
Unit & cou:~: Lengtlh of class period: mjnutw; 

Prepared b)': 

Desired lresuhs 

E,;:Jucat[o11,3L ~- ndards eeidresse□ t ~ .ea~o . . 
~Vbat ke-:; ?foblem(S) m concept; are st!.J!lenlS ·n'ie'Stiga,1ing during tlhis. lesson? 

Key ','OCa~ terms; used in tlh is. lesson: 

Student Lea ming O'bjectiYeS and Associated Assessmenti; 

Objective 
Student.will be able to : Formative lts.-se.smemf~ Sl!lmma1ive Assessment,M 

NDtc: Auodt .In fornuti11e .i=iments .Jmd stud ""11 handou!I• to lhis !c"5CN'1 p1;, ri. Include :in an,;wcr key. 

Differentiation 

How wifl you differentiate !he~ at your les50ll7 

I-kw,, wil1 you differentiate !he lea:rrma pcocess of your lessan? 

I-kw,, wil1 you differentiate !he expected l'eaming ~ of your Les.son? 

H!Y,11 wil1 you differentiate the !earring e;nyjmmnenl: during your les51l1117 

Materiaf:s and Ile-sources Nieeded 

Source Material GUitn~ity 

i:1:GIURE 12.5 5amp'h: format of a le=□ plaJl -showing tclatlomhlps or pb□ pam ID the major b-Jock:s. 
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Content block Teaching- llearriing ac~iviliie-s block 

Agriculture tennli/ 
concepts/slcils Activity to engage Anticipated management 
content outline learners in the content strategies 

twhat ag lcnawledgelskills 
are students learning in this (What are the srudentt (What is the teacher 

Lesson segment segment of the lesson?J doing?J doing?} 

leS:son mitialicm '.iltudents wiil be ... 111e teadher will.. 
(est. t ime) . . . . 
Transiliioo What wiU yotJ say to are desired behavior and rinlr the in ruall'oo to the nen 5e91Tient? 
(est. t ime) 

Ac.t iwty 1 S1JJden5 will learn and '.iltudents w,11 be. .. 111e teadher will.. 
[est. t ime) know ... . . . . . . . . 
Transiliioo What wiU yotJ say to are desired behavior and rinlr thfs acli\lity to the 11&t segment? (est. t ime) 

Ac.t i ... ey 2 Studen5 will I.earn and '.iltudents wil l be. .. 111e teaoher will.. 
[est. ~ime) know .. . . . . . . . . . 
Transiliioo What will' yotJ say to cue desired behavior and rinlr thfs acli\lity to the 11&t .segment? (est. t ime) 

Ac.tiwty 3 Sludenls will learn and '.iltudents w,11 be. .. 111e teacher will.. 
(est. t ime) know ... . . . . . . . . 
Transiliioo What will yotJ say to are desired behavior and rinlr the leamfrig from today to the 
(est. t ime) dos.ing acrivrty? 

Lesson closure '.iltudents v;;n be. .. 111e teaoher will.. 
[est. t ime,) . . . . 

l=IGU RE .l!2..5 CootlPmd.. 

:In a lrad'i.tiooaJI sd m:llult; tnc- &griculnrrc tC.'I.CTlCr instruru studcn,ts for 180 d~s aJnd ha-s 

fac to si:t c~ pc:riodi; a day.. If th e a,oemgc lc'.sson ·ph.1n lasts fo r three days, d1c:n this typi.cal 

agri.culrurc tcarl1tl will need to dc:\d.op ,60 lesson pl:rm, for cxh dacSS, or up to 160 separate 

1=011 pbm.s.. Of ool!IJ5C, time lniam£s a:n.d ks-son plm needs V3!1J' SOmcwba:t w:it h si::mestc:r- long 

cllassc:s and altc:raati.vc: ~:hc-d.uling. Whf sbo1J1M. a:□ ag:riaultlllrc: tcarl1c:r di=vefop lf1c:ir own les

son plfilis if tlli.esc c:m be pun:basc.cl? How shooilxl. :in agrirultlllliC tc:arl1.e:r use oommcn:iially 

,lc-vdopcd Jes.<;011! plms;> 

Mmy states, c:ithe:r t ln:rough rulrirulum m=:ntcr. or private compa:nks, pnnide lcssoo l)lans 

fo.- sl:alt--apprmiro. c.wrirul'u1m to their- &gric.ulture t c:ad1c<r1;_ 'lhcsc: k= plans are tJ,·-pically 

profi=:iooolUy dom.c and include illusttations, IPowcrlPoint p,:re:sc:ntll!tioos, premadc: tests ,,rith 

ans.'/Cr keys, and suggested teru1ing-lcarni:ng :activirllies.1rlu~sc lesson p!:ms cm be a. great 

bdp t,o both beginning and cxpcrkm:c<l tcac:hcri;_ Be.ginning tca.chcrs :llliC sa11;ro the ti:rnc: 

of creatin g Jes.<;0n pl ans from scratch_ Experi.cncc,:I rea.chcrs l!lil<ll.f ga:in new i:delliS for reach

ing c:erllrin content 

lesson 
ini~iat ion 
blodk 

lesson 
closure 
blodk 
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"lbcsc purdtascd lc:!;son p.lms do not rcllcvc the teacher of the :rcsponsibillit}' of pl11.1:1r

m_i11g instruction .. Com1DC'rcia1 .les.somi plans li1rua)' be gme'.l:'ic in liWUre, requiring the agricul

rurc tcachcr to make the c.o□tmt locally applkable_ Often toc· pla□s cons_ist of artiviti'cs that 
a=lilti=r aJU!![□d a. Pm-re:rPoi□t slide ,led:, with WJTIDlll'S roti= memoriy;ation activities_ A teacher 

w1mti:□g to• provi:d1c more mea:ni:□gful, stm.lcnt-CCliltcrcd cxpericlillCes wtl.l nccdl to :roodif:I• 

those p:lans to mi=ct tf1c a ced's of their stt1de1i1ts.1]n'.: plan.s mary be writtrn a:t tl1.e k<!'l!l of a 

!}'pie.al .studcnt, rcqllirirng the: agriumltn rc teacher to modHjr them to• d'Hfcrenfia.tc instmi:-
1:io□ to :reach aU students in the da'5'5room. :In aoditi.o□, each agriculture reaclicr has 31 style 

of teaching thq , d.c,,·do1p orer time. ' lmc commercial. lesson pwis are n!llt written fo r a. par

tirula:r tcarl1e1r's style, so modification'!! wit[I. need to be made in this a rea. Fiii1!3.lly, commer
cial lesson plam ,just .lib: tc-ad1er-cb 'Cilopcd les.-so□ plans, should be 11pchtcd }= lf ,.-ith □.cw 

co□tcnt and tearchumg modifications. 

USINIG INSTRUCfllO INAl TECHNOLOG IES AND T HIE. IINTIERNET 

Visua ,s 

\Ve li\'C i□ :11 tci:h□o.logii:al, inform:rliion-1:ich soci.cty. Tedmo.logics ~ cm to rise 3!00 become 

obsolete wid1,i□ 31 dcc:rdc_ ·rhc: rate: of im_fo:rma·tio11 production co□.tin1J1:s to ililcn:-asc so rnp

idfy tf1at tf1e ti:mc it t:d.:cs for the volume of infonn:l!tiion to d ouble is mc:amrcd i:r1 }c"e :l!fS 

and lilllDllths. EduC:l!tiion l"!i adopting i:nstrncticmal tcdmofogii=s at a[I C:\'C!l"-i:naasing r.Jrtc_ 
I 10\.-cvcr, th ere a rc princi1il.cs that apply, whetfier o□e rs 1.1sing a chalk!board/whitcbOOfi~ a 

Powcrf\iint IJrcscfllatiolili, o r 50IDC' otflC'r 11.1.11:fi.ovigf:l.l. aid_ 

l m.c 11rinciplc:s of intcrest discussed in C naptcr 11 apply to l!l'Sing inslructi:cmll!I tcdmol
ogics_ lnstrnctio□:111 tcchnologil'l> cm be used to bring natnrc, humor, creati,..ity, hurm,an i□ -

tcrcrt, ll!OO t ile umrr'!illml i:nto tf1c d assroom. When used c.llFcctivc.l.y, imtliu.ctoonal. tcdmol

ogi:cs can sp read i:□tcrcst &om im,tcrc.sting tb.i:□gs to 1.mintcrcsting ones_ A ca1.1tio11 is tf1at 
the tcclmolog_.'i' used shm 1Jd oot be t b.e focm !Jut i:n'Stead shou ld enh:mc:c intcrc!lt i'[I t ile 

topic be:i:□g studied_ 

\Vi::U-dcsigm.cd \i:gf:l.ls arc impott.mt regard.I= of the instructi.on:rl tcchnologyuscd. Vismls 

lilCcd. to be visible and comprchcnsilile to alil students rcg;rrdless of di.cir location in die d31ss
room. I □structio□a.l tcchoologic:s need not be nc,,.,, to Ix: raluablc.lhe challcho:rrd/wb.itcbo:11rd 

us a u9:fm too in almos,t c-verJ agrim ltural education da>S!!room_ Because: of its luge si:u:, 

case of 1.1sc, and. case of c.om:tlfo□, this instru.ctional. tool is cx:trcmcl.y fulilCtiioaali_ 

Some lrlstru.ctiio11ail tcdmologi>cs do become: o.bsolcte_ Ftlmsttips and 16 mm l!ilms gave 
,-r.1., · to first videotape 11.111cl bascrdli'!iCs, thi:n DVDs, and now to M P.4 files toot cam, be sl::rCll!mcd 

from the inremct. Rccl-to-rool audiotapes M:"rc rcpLaccd by au&oc-a:sscttcs, which ,,oere then 

rep.I=.! b}' audio compact d'i"SCs. Some of tile instructicmail mdmoJogic:s discussod in this 
~ ction will probahil}' bec.omc obsolete within Ilic: □ear rutme.. 

Comp utiers in the Olassroom 
The computcr, ~mi aH ofits forms aml sill.cs, co□ti:1i11.1cs to be a. valwiblc ilileStrncfamal too1 imi 

tf1e cbassroom. 'Its uses rnt = aH llJ'CllS of imtruc.tiolit. PowcrPoi□t tH·cscritatiolilS arc used 

to dd ivcr motes, ptl:'scnt proccclun:s, and i;m:J\'idc pi:crurcs to supplement lcctnres. Word pro
a=s.sing, sprca.clshcct, a□d database programs are used in all aspects of re-acliing_ Spcci:rlmd 

compntcr progrnm!l :rre arwilablc: to assist 1'>'ith agronomic, agribusi™5S, 31rui ma□~IDC'□t 

11.pi;tlicatrolils. ' lhc use ofC:PS and GI S has al!lm'fe:d agrirnlture teK.he:rs to teach abo!!rt site

specific farming and other ap~icati.olils. 
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Some comm ercfal cmr i:cll!lum -sc'rvi:cC!i_, such as iCEV Mu~timedia., h:H-c adapted thcir 

curriculml" matcrilllls to be acc.essibJ.e prim:uifiy through ocline das!!rooms sucl1 a-s Google 

OacSSTOO[l!L Srudlcnt:s 100\-c d1rough \'ll,li:i.ous learning rnod.ub md eirm dig1tal badges to il-
1.l!l~ratc their lcarni□g, \.,.hkh ma:y re1Ult i□ industty-nx:ogni:r.ai ccrtiJ!ications. More i□for

mation Olil n~ng computers :i,nd otllier digital tedmOilog}' in the agrirullllrre classroo1111 i:s de

scribed i.□ Chapter 11,-

REVIEWING SUMMARY 

oday's Leamcn; bring uniqnc cxpcricnttS to the classroom and lr.-c r□ a□ info:nnation-ridi 

\l"OrM. l ca.chc:rs need to design i□struction that builds upolil the :15,sct,s s tmlents bri□g, while 

a:ttmdii□g to thd r unique lc:rming needs. ]nstructirm trurt helps m ,lents dcvellop deep 1.m

ckr:standing ofagrirultural oonrepts, provides opport111nitics for :appli'Cll.tio□, and 1.>-ea~ ilil a 

foaus on mct:acognitio lil ofleamim.g stran=:gics is most effccti\'C· for s:rudent lcarnr□g . Teachers 

who org:mi;1.c their instruction llliing lesson pbns, who ca:n::fuUy sd ect ~i:□g methods, 
ancl \>'OO arppropri!attly utiili;1,c: i:ru;trructiona.l technology hare a. positii\'C i:mp:oct olil srudent 

lcarnr□g . Teachers should mi.ve to build c.ooti1ma.llly upo□ til1.e:i"r r□structional repertoire and 
cxpe:riment with new tcdmiG!llCli 1L!'ld tcd1nologi.es .. 

Blo om's taxolilOIII)' ha-s giuiidro tcad M!'n; for more lfum ~o )= in writing apj)rop-riaiti:: 
l=nr□g objccth-es. Althongi1 more recc□t re:s.carch has soo'l.m mrdi::nts learn th rough their 

whale cx1IIC'riena:, Bloom'-s three doFlll!3.im oflc:irrni:ng are stHI important fo r pl-arming, a,s

=nent, and accountabil'i.ty p1!Crp05cs. 
Tca.chlng methods can !be c.ategori7.al as teacb.er-ccn tered, 50cia.l interaction, or mrdent

c-cntcrcd. Effcttivc tcad1ers learn w1hkh metilmd'-s work. best m wfort siru:i,tions, witl1 wihart 

students, a□ cl fo:r wli:1rt pll!rposcs. Elfectivc teacl.,,rn; also, ha,-e a. ckfil- 11ndi::rst:mclim.g of d1dr 

teaching philosophy !l!nd how it impacts their instructional dccisio:□-malting. 

l..cs-soCI pl!l!ns m!"e critrca.l. fo r teaib.crs to be effcctr.~ and elliidclillt. Akhough rmmer
ous styles of lesson. pkms exist, tru:-}' all na\ 'l:: ccn ai:n similar c:amponc□t!!. C.omrn:crcialllly or 
profcs-siooollj' developed b son plms hold adVJIJ]ta~s for botil1 lx:ginni□g :md l:Xljx:'rienccd 

tcac.llm-s; howev-cr; the local teacher must still ·p,=r:sooolirl.C the pla□s. 

lnstnoctioool technologies i::nbanc.e th e d assroom c□v:ironment.lhrough the 11'SC' of th ese 
technologies, students -are expose-cl to 0011tcnt :mo. resourc.cs tlte]i' would □ot have access to 

oth1:·n vise. lcachers need to take· care· that the 'Sl.lbjcct matter, not the r□s,trructional rndmol

ogies, is the fows of srudent attcntio□. Compu1tcrI;, altilm1.1gl1 cxtrerncl}' useful ilil the d a!iS

mom, are merely anoth er tool the teacher uses to e□ha□ ce the mrdent mrung expcrie□ce. 

QUESTIONS FOR REVIEW AND DISCUSSION 

1., Rec.all the principles that guide leamiJ'lg in the '2.ISt cclilltlllr}' outlined l:i)' Darli:ng-

1 bmmoml ct al. ('2.008). How do agrimlturc tca.cha-s integrate these principles into 
their i:□stnrotion? 

2. \'I/hat factors inllncnc.e selection of 3! teaching mctood? Are there any other factor.; )'Oil 

can identify that \l'Onld infh.1.eooc your :sd .cctioo of an a:pprop:riarte teaching metl1od? 
·3., I Jm.,. is l:lloom·s taxonomy US1Cd in the agrirultn~ cduation da<ssroom? 

4., I Im.,. !lire lcarnr□g objectii.-cs written ugng the ABC]) approach? 

5. I :Im .. do ~ dcnt- ccntered a□d teacher-centered instructional. methods wife~ 

6. Discuss wl1e:□ it may be-appropriate to 11til1zc tcachcr-centcred approaches snch :rs lccrun::.. 
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1. What is dc:sson pb :a? 

8. \l\fhy ts tt important for all ~culrurc tcachcli:S to 111Sc l=on. pfans? 

9.. Wint :lire tlk common oo:rnpo:nclilt5 of alll lesson plan sty.lcs? 
10. Woot arc the advantages and. disad,•aJJt:ages of irnng oo:mmcrcially or prof=iooally pre

pared lesson plam? 

11. How do tbc pri□.ciples ofintercst cliscmscd in Chapter n rcbaitc to instructional tcch

rml:ogrcv. 

ACTIVITIES 

I . 'lnvestigactc tl.c alfi:cti,-e :mcl pi;),:bomotor clomains ofleaming_ \IVhy ha\'C these not l:Hxn 

ckve.lD111Cd :rs follly or cmph:rsw:cl :rs much in educ:aitimJJ as tru: c:ognihve. do1m:rin? I low 
is this dilfcrmt or the 5:IIDe for agric:ulnrra.l ooUCJition? 

2"' lnR':Stigatc agrioolrural cch.ication liC:5000:CS on the intcn:11:::lt. Develop :i,n,dl organi/1.e a 

sharable clDrumcnt (such :Its a Google Sheet) or create a. \11/:da:lct di::rl: scrm; as a collec
toon ofthi:: l'C'.SOlllllC'.!i }UU fmd_ 

5. Usi□gtl.c]oYrnDlof AgricultumlEducatfon, ·'/ht Agrimlwml Ediim.lion M.ag,rriru, and the 

proceedings oftltc atiolil!3.I Con ferclilCC ofthc· Ami::rica:m Assoc~tiom for Agricultural 

Eo1r1cation, write a repo:tt ol'I block schoouling research i:n agrirultrual education. C1.1m:lilt 
mo. past iss!!I.C5 of tf1e5e jowmds can be fm.md in Ifie u:nh-en;uty .library.. Sdccted past is

s= c,a□. be found ooli□.c at www.aaaronlinc.o:i:z or www.lilaac.org. 

C. F.xplore thi:: diJffercm:cs between behavioliist :i,n.d oo:nstructivist tcadh,i:ng 11pproad1cs. 
Which of t!h.i::si:: sygtcms do )'OU align more with? Rc\isit your t:ead1ing philosophy 

s.tatcmc:nt a nd consm.cr how your t.cach ing ph ilosophy guides your instructiolil~ 

decision -malting_ 
5.. Expl.o:re culturllllly rcs1)1]-lilSivc teadting, c111hrw--.dly relenlilt pcdagogJ, an d trauma

informed teaching. How do cadi of these approaches to i□.stru.ctioo help students lc:am 

andgrow? 
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