Biology Manual Elementary I1

l Table of Contents '

THE STORY OF LIFE ON EARTH......cuveiiiiiiniintininininneneniessestesesesnsnsssessessessessessesssssnssnssnssnens 1

BIOLOGY THE STUDY OF LIVING ORGANISMS ......coiiiiiirenieneneninnnnnnesnessessessssssssssnsssnenns 4
MaALEITAL . 6
PresentatioN: ... 6

LIVING AND NON-LIVING.....ccoiiiiiirirennisinennniisnisnessessesessssssssessessessessesssssssssssssssessessessassasss 6
FOIOW-UP WOTK: .ttt ettt ettt e s ns 7
MaALEITAL . 8
Group Presentation: Key EXPerience ... 8

BIOLOGY CLASSIFYING AND ORGANIZING .....coiiviirrirrisresensensnnssessessessessassassasssessessessassasssssnens 8

PROKARYOTIC AND EUKARYOTIC CELLS ......ccoiiiiriirerenrennenrensensnnnssnssnesnessessessessessnssnssnssnenne 10
MatErTal: oo 11
Group Presentation: Key EXPEri@NCE ..ottt 11

THE PROKARYOTIC CELL......ucouviiirerenueneniniininennessessessesessssnssnessessessessesssssssssssssssssnsssessessess 1
MALEIIAL e 15
Group Presentation: Key EXPEri€nCe .......ccccviviiiiiiiiiiniiiiiiiiicictcicncnen e snessenens 15

THE EUKARYOTIC CELL ....uuuueniinriierenienientennnncnenessessessesssssnssnsssessessessessssssssnssssssssssssessassassass 15
MaALEITAL .. e 22
Group Presentation 1: Key EXPerience ... 22

THE DOMAINS.....uvititintininiititiienienisisisisnsiinessessesssssssssssssessessesssssssssssssssssssssessessssssssess 22
MatEITAl: oo 25
Group Presentation 1: Key EXPEri€ncCe ... 25

FIVE KINGDOMS: PRESENTATION .....ouoouiriniiiinininientenenenisnsnsnessessessesessssssssssssessessessessenss 25
Group Presentation 2: Kingdom Chart ... 27

THE KINGDOMS OVERVIEW. .......coniiiiniinrinninininnininnisnesesisnsninininisesssssssssssssssssssessessessess 28
The Prokaryote KingAOm: ... 28
BACTEIIAL 1ottt a e 28
Protista KINGAOM: ...t 29
[T T QT g ¥ [o] 4o H T 29
Plant KingAOm: ... 29
ANIMal KINGAOM: ..ot 30
Prokaryote KingAOm:.......ccciiiiiiiiiiiiicccc e nne 31
Protista KiNGAOM:.......coiiiiiii e 31
FUNGUS KINGAOM ..ot 31

Montessori Research & Development



Biology Manual Elementary I1

CHARACTERISTICS OF THE FIVE KINGDOMS ...ouuueeeeiiiirereeeernnneesesessssesssssssssssssssssssssssssssssssssss 31
Plant KiNGAOMi. ..ot 32
ANIMal KINGAOM: ..o 32
IMATETIALL ettt ettt ettt e e st e e s esteeeesateesessteesesaeeseesstessensteesesssaessesatessensteesesseeesensteesannns 33
R T <) a1 2 14 (0] o HHPT TR T O RRT 33

FIVE KINGDOMS CHART a.coeeeettteeiieeeereeeereseseesescesseesessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssse 33
IMMAEETIALL oottt ettt ee et et e e et e s st e s st e e asessasesesstesnseesnnteeasesnsessssessnseesseessstesnsesnres 36
Group Presentation: Key EXPEri@NCe ..ottt 36

CLASSIFYING AND ORGANIZING BASED ON GENETIC RELATIONSHIPS.......coovvereemnnenecreeenns 36
IMATETTALL oottt ettt ettt e ettt sesabe e e esabteesessteesessbeeesssaeeesassaeesssssaessesssessessseesssnseeessssessnsnne 37
[ ST ] 01 2 L4 [0 o 37

TREE OF LIFE PRESENTATION ...uoeeteteueueneeiieeeereeressssssssssesssessesssssssssssssssesssssssssssssssssssssssssssssssssss 37
OrigiNS Of PrOKArYOTES .....cveiiiiiciiictce ettt et s 40
PROKARYOTES: REPRODUGCTION ..ottt ettt ettt ettt eeeateesssatessssssesesssseessssssessssssesssssssessssssees 40

THE PROKARYOTE KINGDOM INTRODUCTION ..cuccuuiiiiereeeernnneeseececesessssssssssssssssssssssssssssssssnes 40
KiNAS Of PrOKaryOteS:.....cueoiiieiciirieieeirieeicetrtete ettt ettt s 41
D ISTIIDUTION OF BaACTOITA: ceeeeeieiieeeee ettt ettt ettt e e et e e eeteeeeesaeessesatessessaeessesetessessteesssseessesatessssanes 41
THE ROIE Of BaACTETIA: cuuvviiieeiiiieiieieeteeeectteeeerteeee sttt s esateeessaatesssstesssssaeessssstesssssseessssssessssssessssrssessssnes 42
Precambrian Period - 4.6 billion to 541 million years ago..........ccccccceieiiiiiicccicciccccnnen. 43
Cambrian Period - 541 to 485 million years ago ... 43

THE PROKARYOTE KINGDOM: TIME LINE OF LIFE.......couvettuueiiiieeenreeeennneeessessssseseasssssssssnenes 43
IMATETTALL oottt ettt ettt e ettt sesabe e e esabteesessteesessbeeesssatessassseesssssaessesssessessseesssnseesssstessssnne 44
[ ST ] 01 & 14 [0 o 44

THE PROKARYOTE KINGDOM: KEY EXPERIENCE.........cccevvtteruuunneereeeerereesesessssssesssessassssssssesnnns 44
IMATETIALL ettt ettt ettt e e st e e s esteesessateeeessteesesaeeseeateesensaeesessaesseateesensteesessseeesensaeesannns 45
R T <) a1 2 14 (0] o FHTT TR TSR 45

THE PROKARYOTE KINGDOM CHART ....uiitetttttruecieecereeeessssseesessscsssssssssssssessssssssssssssssssssssssans 45
IMMAEETTALL oottt et e et e esat e s st e s st e s abessasesasstesnseesnseseasesnsesssseesnseesnseeesssesnsesnres 46
e CSTLST o 1= LA (0] o HNTTR TN 46

THE PROKARYOTE KINGDOM CHART ......cotttittterunneessceesereeeessnsssssssssssssssssssssssssssssssssasssssssssssses 46
IMATETTALL oottt ettt ettt e ettt sesabe e eesabteesessteesesbeeesssateesessseessssseessssstessessteessssseesssssseesnsnne 47
[ ST ) 01 & 14 [0 o R 47

THE PROKARYOTE KINGDOM : LIFE CYCLES ...ovuuuueeeeiiirereeeeeeeessessseesssesesssssssssssssssssassssssssssenes 47
IMATECTIALL oottt ettt ettt e e st e e s esteesesateeeessteesessaeeseeateesensaeesesssaesseaseesenssaesessseeesensteesannns 48
R ST <) a1 2 14 (0] o FHPT TR T RS RRT 48

THE PROKARYOTE KINGDOM: HOW THE BACTERIA SATISFIES ITS NEEDS .....ccovueeeveeeereeees 48
IMMAEETTALL oottt et e e e eat e s st e s st e e abessasesasseesnseesseseasesnsessssessnseesnseessssessnsesnres 49
e CSTLST o 1= LA (0] o HNTT RN 49

Montessori Research & Development



Biology Manual Elementary I1

THE ARCHAEA AND BACTERIA KINGDOMS: WHO AM 12 STORIES .........ucovveeiruerivnecsercnecnne 49
Origins Of Protistar ... 50
The EUKAryOtic Celli ..ottt et 50

THE PROTISTA KINGDOM: INTRODUCTION......cccvutiririruinsercsnessessssesssessssesssessssssssesssssssessssees 50
Life Cycles of EUKAryOtes: ... ..o 51
Life CyCle Of PrOtiSts: c..ccouiieiiieieieieiciicctccieete ettt sttt ettt be s 51
HOW Protists FEEA: .....u ittt ettt 51
ENVITONMENT: .ttt ettt sb e st b e st sa e bt st b e b s st st e snesbesat s 51
Precambrian Period - 4.6 billion to 541 million years ago.......c.ccoccceveviviviiicnininiicininiicccinines 52
Cambrian Period - 541 to 485 million years ago ... 52

THE PROTISTA KINGDOM: TIME LINE OF LIFE............cconieniiiruiinirininsnenieccsesssensssessecsssessaenes 52
Ordovician Period - 485 to 443 million years ago.........ccooiiiiiiiiciiicccccccccccccccee 53
Silurian Period - 443 t0 419 Million years @go ... 53
IMLETTALL <.ttt ettt ettt et ne 54
PrESENTATION: .ottt st b e b st 54

THE PROTISTA KINGDOM: KEY EXPERIENCE .........ucovviiiniriiinsneinniisneissnecsesssnecsecssseesesessessanes 54
MALEITALL .ottt ettt ettt sttt e et 55
PresSentatioN: ... 55

THE PROTISTA KINGDOM CHART ......uviriiitiinienninnenssnisssinssesssessssesssessssesssessssssssessssssssessssees 55
The Parts Of the AMOEDa. ... 56

THE PARTS OF THE AMOEBA ........couuiitiiiiiitiiitiniinntinniennicnesnecssesssesesesssesssssssssssssssessssees 57
Systems of Protozoa (Amoeba, Paramecium, Euglena) ... 58
The Parts of the RAdiOIarian ........c.cocoveueecirincce et 58

RADIOLARIAN: ORDER SPUMELLARIA........uciiviitiiniiininneissninsensssissessssesssssssesssssssessssssssessns 60

RADIOLARIAN: ORDER NASSELLARIA......ccutiniiitiininitinnninntisnnessnesssessessssesssssssessssssssesssesssaes 61
The Parts of the ParameCiUum ...t 62

THE PARTS OF THE PARAMECIUM.....cuutiiiiiniiiiinniinninntinnniiniscssessnesssesssssssesssssssesssssessessses 64
The Parts of the Euglena ... 65

THE PARTS OF THE EUGLENA .......ucotiiiiiitiiiintintinicninnisnenisnesnisssssessiessssssssssssessssssssssens 66
The Parts of the Brown Algae (Kelp) ... 67
MTETTALL .ttt ettt ettt ettt b et st b et b et e st enes 68
PreSENTAtION: (..ot s 68

THE PROTISTA KINGDOM: LIFE CYCLES .....uccouiiuiniinrinsriniinrinsnenicsesssesssessesssessssssesssesssessessssnns 68
IMLETTALL <.ttt ettt et n e 69
PrESENTATION: .ottt st b e b st 69

THE PROTISTA KINGDOM: HOW THE PROTIST SATISFIES ITS NEEDS .......coovvvvveiniiireccsnercnnnes 69
MALETTALL .ottt ettt ettt sttt ettt 70
PresSentatioN: ..o 70

Montessori Research & Development



Biology Manual Elementary I1

THE PROTISTA KINGDOM: WHO AM [2 STORIES .......cotvtrtrerrueecieeenerereenaseesssesssseessssssssssssssssens 70
Origins Of FUNGI:c.cvviiiiiiiiiiiiicc e 71
Life Cycle of the FUNGUS: ..o 71

THE FUNGUS KINGDOM ...uucuueiiierereenenneeeicecseseeresssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssse 71
HOW FUNGI FEEM: ... 72
[ RYA T o) 10 4 =] £ 1 S5O 72
The Role Of the FUNGI: ... 72

THE FUNGUS KINGDOM: THE TIME LINE OF LIFE.......ccovvtetttuiieeerereeeenesensssesesseressssssssessssssens 73
IMATECTTALL oottt ettt e ettt e e st e e e eeteesessateeeessteesensaeeseeateesensseesessaessesssessenssaesessseeesensseesannne 74
e T <) a1 2 14 (0] o HHPT TR TSRS 74

THE FUNGUS KINGDOM: KEY EXPERIENCE......covuuuueeiieiereeeenmmeeeseseecssesssssssssssssssssssssssssssassssssane 74

THE PARTS OF THE MUSHROOM ....uuuueeeiiiiinreeeenneneseccesesessssssessssssssssssssssssssssssssssssssssssssssssssssssss 76
IMMAEETTALL oottt ettt e et e e bt e s st e s sat e e b e ssasesesstesnseesntsesasessnsessnsessnseessnesesssessnsesnnes 77
PrOCEAUIC: ettt et e e s eeete e s eeeat e s s e ateesessteesaesatesseatessesaeeseesetessassteesssseaessasseeessnanes 77
O DS IV ATIONS: vttt ettt eeet et eerttetsesabeeesssateesesatessessseeesssateeseaseessssssessasstessesasesssssseesssnsesessssseesssnne 77
CONCIUSIONS ANA DISCUSSION c..uviiieeiiiiiieeeeeteeeteeereeeeteeeereeesateesressseesseesssessssesssssessssessssesssesssesssssens 77
Further EXperimentation: ... s 77

THE FUNGUS KINGDOM: EXPERIMENTS WITH YEAST ...oeevtueeeiiiereeeeennnneescscsseseeesssssssssssseseses 77
IMATETTALL oottt ettt ettt e e ettt s esabe e sesabteesesstessessbeessssatessessteesessseessasssessessbeessssseeesssseesnsnne 78
[ ST ] a1 € 14 [0 o AR 78

THE FUNGUS KINGDOM CHART ...oueeeeeeiiiiieneerennenssessessseesssssssssssssssssssssssssssssssssssssssssssssssssssssss 78
Asexual Reproduction of LIChen ... 79

ASEXUAL REPRODUCTION OF LICHEN. . ...cttttttuueeeceeeerereeeenneeesssessssesessssssssssssssssssssssssssssssssssesssss 80
IMATETTALL ottt ettt ettt e ettt s esabe e sesabteesessteesesbeessssateesesaaeesesssaessasstessessteesssnseeesssseesnsnne 81
[ ST ] a1 € 14 [0 o S 81

THE FUNGUS KINGDOM: LIFE CYCLES......covttttutuueeererererereesessssssescssssessssssssssssssssssssssssssssssssssssane 81
IMATETTALL ettt ettt ettt e e st e e e eeteeeessateesessteesesaeeseeateesessaeesessaaessestessensseesessseessensseesannns 82
e T <) a1 2 14 (0] o HHPT TR 82

THE FUNGUS KINGDOM: HOW THE FUNGUS SATISFIES ITS NEEDS .........coeerreeemmnnneerecceserenes 82
IMMAEETTAL oottt ettt et e e e e e eat e s st e s st e e abessaaesasseesnseesnntseasesnsessnsessnseesssesssssessnsesnnres 83
e CSTLST o 1= LA (0] o HNTTT TN 83

THE FUNGUS KINGDOM: WHO AM I2 STORIES........cottttttrrrrunecceceeeerereenesesssssssssssesssssssssssssssens 83

THE PLANT KINGDOM: OVERVIEW. .......cuiiiiiirierennnecesesesereesesssssssssssssssssssssssssssssssssssssssssssssssssssss 84
CaraC e ISTICS:  vevveereiieireeeeitteeeeiteeeeereeeeesateesessteeeesssteesestessessseessssstessassseesessseessssssessesssessssssesessssseesasnne 84
L@ 0 ==Y 11 0 OO 84
THMNIE LIN@ OF LI @2 eeeeeeeeeeeee ettt ettt ettt e et e e e e teeeeae e s e s atesesateesessaaesessatessssaeesesseaessasaeeseseeessssneas 84
Origins Of Plants: ... 84

Montessori Research & Development

Vi



Biology Manual Elementary I1

CharacteristiCs Of Plants:......cccoiviiiiiiiieciiecc ettt et s 85
Plant GrOUPS:. ..ot 85
REPIOAUCHION: ...t 86
Precambrian to Cambrian Periods - 4.6 billion to 541 million years ago .........ccccceeevueurieicncnnnees 87
Ordovician Period - 485 to 443 million years ago.........ccccouiiiiiiiciiccccccccccccccces 87
Silurian Period - 443 t0 419 Million years @go ...t 87
Devonian Period - 419 to 358 mMillion years ago ...t 87
Carboniferous Period - 358 to 298 million years ago.........ccccoueiiiiiiiccicccccccccccccnes 87

THE PLANT KINGDOM: THE TIME LINE OF LIFE ......uucouiniininiiniininienennnennennnssesnessessseenens 87
Permian Period - 289 to 251 million years ago.........c.cceciivieiicininiiiiciniiiciinccciccsnes 88
Triassic Period - 251 to 20T Million years ago ... 89
Jurassic Period - 201 to 145 Million years @go.........ccccccvivueuiuecnininiccininiicciiccciseeeciseseeesees 89
Cretaceous Period - 145 to 66 million years ago..........ccccvuviciviniiiicininiiiiciiniccccccccsnnes 89
Tertiary Period - 65 t0 2.5 Million years ago........cccccvviiiiiininiiniiiiiiii s 89
Quaternary Period - 2.5 million years ago to the present ... 90

THE PLANT KINGDOM: KEY EXPERIENCE - THE PLANT ........coceniiiiniinrnienieninnennesnennnennens 91
MaALETIAL .o 91
Group Presentation 1: Key EXPEri€NCE ...ttt 91
Presentation 2: The Nomenclature ... 92
MALETIAL oo 94
PresentatioN: ... 94

PLANT KINGDOM: LIFE CYCLES.......couereninininiinitenienienennnnsnessessessesessssssssssssessessessessassasss 94
MaALEITAL .o 95
PreSeNTatioN: ..c.cocvieiit bbb 95

PLANT KINGDOM: HOW THE PLANT SATISFIES ITS NEEDS........ccccoeveneneninrnnennesnesnessensnnns 95
PresentatioN: ..o 96

THE PLANT KINGDOM: WHO AM [2 STORIES ......uvoveruerrenenririnenenesnesnesesnsnsnssssssessessessens 96
CharacCteriStiCs: ... 97
L@ 0 ==Y 113 o 1 OO 97
Time Line Of LIfe: ..o 97
Origin Of ANIMAlS: ..o 97

THE ANIMAL KINGDOM .....uuiiiiniiiiiinieninienieninneniesnnnesnesnssnissessssissesssssssessssssssssess 97
Characteristics Of ANIMalS: ... 98
ENVIFONMENTS: ottt a e aeae s 98
AnImMal ClassifiCatioN: ... 99
Precambrian to Cambrian Periods - 4.6 billion to 541 million years ago.......c.cccceceeeviviruiuccnnns 100
Cambrian Period - 541 to 485 million years ago ... 100

Montessori Research & Development

vii



Biology Manual Elementary I1

THE ANIMAL KINGDOM: THE TIME LINE OF LIFE .....cucoiiiiiiiirenienrennnnnnnnnnesnessessessessesans 100
Ordovician Period - 485 to 443 million years ago.........cccoviiiiiiiiiiiiiicccccccccccccnnee 101
Silurian Period - 443 t0 419 million years ago ... 101
Devonian Period - 419 to 358 million years @go..........ccccccvviviiiiiniiiiiccniniicciicccccccns 102
Carboniferous Period - 358 to 298 million years ago.........ccccovveiiiiiiiiiicccccccccccnnes 103
Permian Period - 289 to 25T million years ago.........c.ccciiiiiicicccccccccccccccccnnee 103
Triassic Period - 230 to 181 million years ago .........ccccceiiviviiiciiiniiiiciiiccciicccccnnee 104
Jurassic Period - 207 to 145 Million years ago.........ccccvvuvivivivivivininininininiciniineieesss 104
Cretaceous Period - 145 to 66 million years ago.........ccciiiiiiiciiiiccccccccccnnes 106
Tertiary Period - 65 to 2.5 million years @go.........cccceviiiininiiciiniiiiciiicccicccccee 107
Quaternary Period - 2.5 million years ago to the present ..., 109
MAEETTALL .ttt 110
Presentation 1: Key EXPEri€NCE ......cooiiiiiiiiiiiiiiiiiiiccctc s 110
Precambrian to Cambrian Periods - 4.6 billion to 541 million years ago ........ccccccocevvvicunncee. 110
Cambrian Period - 541 to 485 million years ago ... 110

THE ANIMAL KINGDOM: PHYLUM PORIFERA.......ccotitiniitinreniitiniininsnennesnsssesnessssssessnens 110
Ordovician Period - 485 to 443 million years ago........ccoveeviviiicinininiiciicccicccinnes 111
MaALEIIAL: ..ot 111
Presentation 4: How the Poriferan Satisfies Its Needs...........cccoiiiiiicccce, 111
Presentation 5: POrifera StOres ... 112

ANIMAL KINGDOM: PHYLUM CNIDARIA.........covrrirrirrinininininriiesnissessnsnsssnssssssessessessessens 113
MaaLEIIALL ..ot 113
Presentation T: Key EXPEII€NCE .....coviviiiiiiiriniiciicitcteete ettt eae e 113
Presentation 2: Life Cycle (Zoology Il Manual) ... 113
Presentation 3: Internal Structure (Zoology Il Manual)...........ccccccceiinniniiccnen. 114
Precambrian to Cambrian Periods - 4.6 billion to 541 million years ago.......c.cccccovvvirncunncnce. 114
Cambrian Period - 541 to 485 million years @go ... 114
Ordovician Period - 485 to 443 million years ago.........cccoviiiiiiiiiiiiiicccccccccccccnes 114
Silurian Period - 443 t0 419 million years ago ... 114
Devonian Period - 419 to 358 million years @go........c.ccccccviviviiiiiniiiiccniiiccicccccns 114
Carboniferous Period - 358 to 298 million years ago.........cccouviiiiiiiiiiicccicciccccccaes 114
Life Cycle of the Jellyfish ... 115
Cretaceous Period - 145 to 66 million years ago..........cccovvueiiviiiiiininiiiiciniiiccinccnenenes 115
Internal Parts of the Sea ANEMONE ... 116
Internal Parts of the JellYfiSh ... 117
MAEETIALL . 118
Presentation 4: How the Cnidarian Satisfies Its Needs..........ccccocoeiiiiiiiiccniciciccne. 118
Presentation 5: Research and Classification (Zoology Il Manual) .......c.ccccccecvvnniiinnnicncninnns 118
Presentation 6: Cnidarian StOries........cvviiiininiiiiiiiii e 119

ANIMAL KINGDOM: PHYLUM PLATYHELMINTHES......cccovvrririrrreristenninennnnnnnsnesnessessensens 120
Cambrian Period - 541 t0 485 million years ago ... 121

Montessori Research & Development

viii



Biology Manual Elementary I1

MAEETTALL .ttt ettt 120
Presentation 1: Key EXPEri€NCe ......coociiiiiiiiiiiiiiiiiciccic s 120
Precambrian to Cambrian Periods - 4.6 billion to 541 million years ago.........cccccoceceviucncncce. 120
Presentation 2: Life Cycle (Zoology Il Manual) ..., 121
Presentation 3: Internal Structure (Zoology Il Manual)..........cccceviiiiiniiinniniiiccinns 121
Life Cycle Of the LIVEr FIUKE ..ottt 121
MAEETTALL .ttt 122
Presentation 4: How the Platyhelminth Satisfies Its Needs .......c.cccoevveinienicnncnncnncinenne 122
Presentation 5: Research and Classification (Zoology Il Manual) ..., 122
Presentation 6: Platyhelminth Stories ... 123
ANIMAL KINGDOM: PHYLUM NEMATODA..........ccceviiriniinninniniinnnssenssesnssnsssessessssssesssenns 124
MaAEETIALL .o 124
Presentation 1: Key EXPEri€NCe ...ttt 124
Presentation 2: Life Cycle (Zoology Il Manual) ..., 124
Presentation 3: Internal Structure (Zoology Il Manual)..........ccceviiiniiniiinninciniiccins 124
Life CYCle iN HUMANS ...ttt e e et eee 125
MAEETTALL .ttt 126
Presentation 4: How the Nematode Satisfies Its Needs ..o 126
Presentation 5: Research and Classification (Zoology Il Manual) ..., 126
Presentation 6: Nematode StOries ... 127
ANIMAL KINGDOM: PHYLUM ANNELIDA .......coviniininiinrintinienicnnennenncssssnesnessssssessesssesnes 128
MAEETTALL .o 128
Presentation 1: Key EXPEri€NCe ...ttt 128
Precambrian Period - 4.6 billion to 541 million years ago.........ccccoeiiiiiiccccicccccccnee, 129
Cambrian Period - 541 to 485 million years @go ... 129
Presentation 2: Life Cycle (Zoology Il Manual) ..., 129
Presentation 3: Internal Structure (Zoology Il Manual).........ccccccvrueeciininiinnnncccnicccenns 129
MAEETTALL .o 129
Presentation 4: How the Annelid Satisfies Its Needs ..., 129
Presentation 5: Research and Classification (Zoology Il Manual) ..., 130
Presentation 6: ANNelid StOrIEs .......ccciiiiiiiiiiiiiic e 130
ANIMAL KINGDOM: PHYLUM ARTHROPODA ........uieiininriniinninniniininsnesnsssessnessessesssessees 131
MAEETTALL .ttt s 131
Presentation 1: Key Experience ...131 Precambrian Period - 4.6 billion to 541 million years ago 132
Cambrian Period - 541 t0 485 million years ago ... 132
Ordovician Period - 485 to 443 million years ago.........cccooiiiiiiiiciiccccccccccccnee 133
Silurian Period - 443 t0 419 Million years ago ... 133
Devonian Period - 419 to 358 million years ago..........c.cccciiiiciiciciiciccccccceceeenene 133
Carboniferous Period - 358 to 298 million years ago.........cccoviiiiiiiiiiccccccccccccne, 133
Permian Period - 289 to 251 million years @go.........cccovviiiniiiiiiiiniiiiiciiiiccciiecciseecnnes 133

Montessori Research & Development



Biology Manual Elementary I1

Triassic Period - 230 to 181 million years ago .......c.ccceciiviiiiucininiiiiiiinicccicicnnene 134
Jurassic Period - 207 to 145 Million years ago.........ccccvvviivivivinivininininiisiiiiieesesses 134
Presentation 2: Life Cycle (Zoology Il Manual) ..., 134
Presentation 3: Internal Structure (Zoology Il Manual)...........ccceviiininiinninciniiccins 134
MaLEITAL: oo 134
Presentation 4: How the Arthropod Satisfies Its Needs ..., 135
Presentation 5: Research and Classification (Zoology Il Manual) ... 135
Presentation 6: Arthropod STOTIES ...ttt 136
ANIMAL KINGDOM: PHYLUM MOLLUSCAL ........cuerteterenennnnnnenesnessessessesssnsnsssssssssssssssssns 137
MatEIIAl: ..o 137
Presentation 1: Key EXPEri€NCE ......ccoiiiiiiiiiiniiiiiiiccccc s 137
Precambrian to Cambrian Periods - 4.6 billion to 541 million years ago.........ccccccccevcvicunnnnee. 138
Cambrian Period - 541 to 485 million years ago ... 138
Ordovician Period - 485 to 443 million years ago........ccouveiviiiicininiiiiiciicccciccccnenenes 138
Silurian Period - 443 t0 419 million years ago ... 138
Devonian Period - 419 to 358 million years ago..........cccciicccccccccccccccccccccnes 139
Carboniferous Period - 358 to 298 million years ago.........ccevuviiiviiiicininiiiciiiciccincnne 139
Permian Period - 289 to 251 million years ago.........cccccciiiiiiciiciiiicccccccccceeceenene 139
Triassic Period - 230 to 181 mMillion years ago ... 139
Jurassic Period - 201 to 145 million years @go.........cccccceiviviriicininiiiiciniicciicccccnnee 139
Cretaceous Period - 145 to 66 million years ago...........ccviiiiiiiiiiiiiicicccccccceccnens 140
Tertiary Period - 65 t0 2.5 Million years ago........ccccovviiininiininiiiniiis 140
Presentation 2: Life Cycle (Zoology Il Manual) ... 140
Presentation 3: Internal Structure (Zoology Il Manual)...........ccccccoiiinicnee. 140
MatEIIAl ..o 140
Presentation 4: How the Mollusk Satisfies Its Needs.........ccccccovviniiinniniinniiiiniiccins 140
Presentation 5: Research and Classification (Zoology Il Manual) ..., 141
Presentation 6: MOIUSK StOries.........cciicee 141
ANIMAL KINGDOM: PHYLUM ECHINODERMATA .........covverinriniinninieniissnnsnesnessssssessnessessnes 142
MaALEIIAL ..o 142
Presentation 1: Key EXPEri€NCe ...t 142
Precambrian Period - 4.6 billion to 541 million years ago........ccccoeeriiiiicicccccccccne 143
Cambrian Period - 541 to 485 million years @go ... 143
Ordovician Period - 485 to 443 million years ago.........cccoviiiiiiiiiiiiiicccccccccccccnee 143
Silurian Period - 443 t0 419 million years ago ... 144
Devonian Period - 419 to 358 million years @go..........ccccccviviviiiiniiiiiccnininicciicccicecns 144
Carboniferous Period - 358 to 298 million years ago.........ccccveviiiiiiiiiicccccciccccccnes 144
Presentation 2: Life Cycle (Zoology Il Manual) ... 144
Presentation 3: Internal Structure (Zoology Il Manual)...........cccceviiiiiniinninciniicccins 144
MatEIIAL: oo 145
Presentation 4: How the Echinoderm Satisfies Its Needs ... 145
Presentation 5: Research and Classification (Zoology Il Manual) ... 145

Montessori Research & Development



Biology Manual Elementary I1

Presentation 6: EChinOderm StOries ... 146
THE ANIMAL KINGDOM: VERTEBRATES........cccvevvirrerreneninnnnnnnnisnessessesssssnssnssnssssssessessessessens 147
MatEITAL: ..t 147
PreSENTATION: .ottt a e 147
Characteristics Of Fish: ... 147
Characteristics of AMPhiIbians:.........cccooiiiiiiiii e 148
Characteristics Of RePLiles: ... 148
Characteristics Of Birds: ... 149
Characteristics Of Mammals:.........cccoiiiiiiiiiiii e 149
FOHOW-UP WOTK: ..ottt 149
ANIMAL KINGDOM: PHYLUM CHORDATA - FISH......ccooiininriniininienicnnnnenncsnnnnesnesseennes 150
MaALEIIAL ..o 150
Presentation 1: Key EXPEri€NCE ..ottt eaenes 150
Precambrian to Cambrian Period - 4.6 billion to 541 million years ago........cccccoeovvcircunnnee. 151
Ordovician Period - 485 to 443 million years ago........ccoveeiviiiiininiiiciiccciccccnnenes 151
Silurian Period - 443 t0 419 million years ago .........ccccceeuiuiiiiciciiiiiiiiiiicicciiccennes 151
Devonian Period - 419 to 358 million years ago..........ccciicicccccccccccccccccccnes 152
Carboniferous Period - 358 to 298 million years ago.........ccccvviciniiiiciiniiiicicccinnnes 152
Permian Period - 289 to 251 million years ago.........cccccciiiiiiiiiciiicccccccccceccnenenens 153
Presentation 2: Life Cycle (Zoology Il Manual) ..., 153
Presentation 3: Internal Structure (Zoology Il Manual)..........ccceviiininiinniniiiiciins 153
MaatEIIAL: ..ot 153
Presentation 4: How the Fish Satisfies Its Needs ..., 154
Presentation 5: Research and Classification (Zoology Il Manual) ... 154
Presentation 6: FisSh StOFIes ... 155
ANIMAL KINGDOM: PHYLUM CHORDATA - AMPHIBIANS ......cccccoviniiniininnnennennnnsnensnesseennes 156
MaAtEIIAl ..o 156
Presentation 1: Key EXPEri€NCE ..ottt 156
Precambrian to Devonian Periods - 4.6 billion to 358 million years ago ..........ccccccccvunucnncnee. 157
Carboniferous Period - 358 to 298 million years ago.........cccoiiiiiiiicicccccccccccccnes 157
Permian Period - 289 to 251 million years @go.........ccccoeeiiiiiiciininiiciiiiccciiccnceces 157
Presentation 2: Life Cycle (Zoology Il Manual) ..., 158
Presentation 3: Internal Structure (Zoology Il Manual).........c.cccceriecinininiicinnniciincccinns 158
MaALEIIAL .. 158
Presentation 4: How the Amphibian Satisfies Its Needs ..., 159
Presentation 5: Research and Classification (Zoology Il Manual) .......c.cccccccecvniicinnnicncnnnnns 159
Presentation 6: AMpPhibian StOries ... 160
ANIMAL KINGDOM: PHYLUM CHORDATA - REPTILES........cccevuerueruerenennnnnnnnenesnessessessesaens 161
MaatEITAL: ..t 161
Presentation 1: Key EXPEFIENCE ..ottt 161
Precambrian to Devonian Periods - 4.6 billion to 358 million years ago .......c.cccccecccciviviiuicinns 162

Montessori Research & Development

Xi



Biology Manual Elementary I1

Carboniferous Period - 358 to 298 million years ago.........cccceuviiiiiiiniiiiiicccccccceccnenes 162
Permian Period - 289 to 25T million years ago.........ccccciiiiccccciccccccccccnccnccnccnnes 162
Triassic Period - 230 to 181 million years ago ........cceeciiviviicininiiiiciiiicciccceecnnene 162
Jurassic Period - 207 to 145 MillioN Years ago.......c.cccvuvvivivivivininininiciiiiiriiiieeeeeses 163
Cretaceous Period - 145 to 66 million years ago.........cccccviiiiiiiiicciccccccccccccnnes 163
Tertiary Period - 65 to 2.5 million years @go........ccceuvieiiviniicininiiiiiiiicccicccee 164
Presentation 2: Life Cycle (Zoology Il Manual) ..., 164
Presentation 3: Internal Structure (Zoology Il Manual).........cccccveeecnniniccnnncecennccceens 165
MAEETTALL .o 165
Presentation 4: How the Reptile Satisfies Its Needs.......cccccoveevvnriccnnncccnreccerereeeceene 165
Presentation 5: Research and Classification (Zoology Il Manual) ..., 166
Presentation 6: Reptile StOries. ... 166
ANIMAL KINGDOM: PHYLUM CHORDATA - BIRDS ......cccceriiruinrunsensuinsensensuecsucsesssesssessessnes 167
MaALEITALL ..ottt 167
Presentation T: Key EXPEFI€NCE ..ottt 167
Precambrian to Jurassic Period - 4.6 billion years to 145 million years ago ..........cccceueueueucuennne 168
Jurassic Period - 207 to 145 MillioN Years ago.........ccccvviivivivivivinininiiciiiiiiiciseieesess 168
Cretaceous Period - 145 to 66 million years ago..........ccciiiiiiiiiciiicccccccccccccnnee 168
Tertiary Period - 65 to 2.5 million years @go.........ccoviiiiiniiicininiiiiciiicccicccciccee 168
Quaternary Period - 2.5 million years ago to present.........ciiniiniinccncccniccccecenen. 169
Presentation 2: Life Cycle (Zoology Il Manual) ..., 169
Presentation 3: Internal Structure (Zoology Il Manual).........cccoeviiininiiinniniciniiiciins 169
MALEITALL ..ot 169
Presentation 4: How the Bird Satisfies 1ts Needs.........cccccovreeinininiicncnininiiccinecceneeeceens 169
Presentation 5: Research and Classification (Zoology Il Manual) ... 170
Presentation 6: Bird STOFIES ... e 170
ANIMAL KINGDOM: PHYLUM CHORDATA - MAMMALS......ccovininrininnrinneniissensnesecsseesnees 171
MAEETTALL .ttt 171
Presentation 1: Key EXPEri€NCe ......cooiiiiiiiiiiiniiiiiiiciccicicics s 171
Precambrian to Jurassic Period - 4.6 billion to 145 million years ago........cccccccccccvivvncncnnnee. 172
Jurassic Period - 207 to 145 million years ago.........cccovvivivivivininininininiiiis 172
Cretaceous Period - 145 to 66 million years ago..........cccoveueiviviniicininiiiiiciiiccicecsneenes 172
Tertiary Period - 65 t0 2.5 Million years ago........c.ccovviviiviinicininininiiiiiiiiies 173
Quaternary Period - 2.5 million years ago to the present ..., 174
Presentation 2: Life Cycle (Zoology Il Manual) ... 175
Presentation 3: Internal Structure (Zoology Il Manual)...........cccccciiiininniiiiccnen. 175
MAEETTALL .ttt ettt 175
Presentation 4: How the Mammal Satisfies Its Needs..........cccccccviviniiiinininiiinniicciniicciins 175
Presentation 5: Research and Classification ... 176
Presentation 6: Mammal StOFIES........ccouviiiiiiniiiiiiiiiecctecc et 176

Montessori Research & Development

Xii



